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PRESIDENTIAL ADDRESS ' 

By Jonathan C Meakins, F A C P , Montieal, Quebec, Canada 

It has been a custom of our College foi the Piesident to address you at 
least once a yeai and to take this occasion to deal with activities of the Col- 
lege, and incidentally such othei subjects as it may please him to choose 
Before pioceeding with these matteis I wish to take this opportunity of 
expressing my appreciation of the honor confeired upon me last year in 
electing me your President Not only is it a great distinction to be chosen 
for this position by one’s fellows in Internal Medicine, but also to be deemed 
worthy to follow in the footsteps of a lengthening line of America’s most 
distinguished physicians I sincerely thank you and hope that during my 
tiusteeship the affairs of the College have not suffered 

The excellence of our Annual Clinical Meetings requires no eulogy from 
me The taste we have had of the faie which Dr Stengel and his com- 
mittees have provided for us, speaks for itself There is only one criticism, 
but haidly that, let me say complaint, that I might lodge As each 3'ear 
passes our programs carry us to higher and highei heights in the medical 
stratosphere, and if we do not find some means of protection the concentia- 
tion of the intellectual cosmic rays may consume us 

This Nineteenth Annual Clinical Session has, if possible, exceeded our 
anticipations of what such a meeting could be in Philadelphia So I wish 
to express to Dr Stengel and all of his colleagues our deep appreciation of 
the intellectual and social hospitality which they have provided for us It 
has been indeed not onl} abundant and choice, but gracious Our Annual 
Meetings are always most pleasant, particularly in renewing old friendships 
and making new ones In particular, I take pleasure on this occasion in 
extending to the newly elected Fellows the friendly hand of welcome with 
the sincere wish that they will derive inspiration from their associations 
within the College We must always remember that we are the College, and 
Its success, reputation, and ideals are dependent upon the efforts and aspira- 
tions of one and all of us The Board of Regents and the Board of Go\- 
ernors are but elected servants of the College The success of our organiza- 

*Rcad at the Philadelphia meeting of the American College of Plysicians, May 1, 1935 
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tion must depend upon the combined efforts of all as individuals and not 
upon the idealism of the few The College has a great future but the steady 
progiess towaid its goal is the responsibility of each one of us We must 
think as to wheie we aie going and what is its eventual destiny But more 
of this anon 

The joy of our yeaily leunions is always tinged with a sadness foi the 
absence of those who will be with us no more Many we have called 
‘ friend ’ and admired for their contributions to the progress of our pro- 
fession and welfare of mankind Others we had known but a short time 
but had hopes for greater intimacy and that personal association which binds 
the heart, the mind and the hand I desiie, on behalf of us all, Masters, Fel- 
lows, and Associates, to express our deep and sincere sympathy to the 
families and friends for their sad loss, and to assure them that wounds 
caused by the absence forever from oui midst of oui revered colleagues will 
only be healed by the Gieatest of all Physicians 

It is now my duty to review m brief some of the activities which have 
occupied your Officers and Board of Regents since our meeting last year in 
Chicago It IS gratifying to record that the financial position of the Col- 
lege IS one of solidity and is steadily improving For this we are indebted 
in great part to the sagacity of our Tieasurer and the Finance Committee, 
but also in an equally great part to our ever-watchful Executive Secretary, 
Mr Loveland, and his Staff, who by economy and excellent executive ability 
have guided our ship through the contrary winds and tempestuous seas of 
these trying yeais To him I wish to expiess our sincere thanks and ap- 
preciation for his fidelity to the interests of the College 

Our official jouinal, the Annals op Internal Medicine, has been 
under the capable guidance of the editor. Dr Pincoffs, ably assisted by the 
Editorial Boaid His task has not been an easy one The duties of an 
editoi I often think are the most exacting that can fall upon the shouldeis 
of anyone They require unremitting vigilance in so many directions , not 
the least of which is the selection of a comparatively few papers from so 
many offered all of which must be carefully read and then assessed and 
balanced as to their acceptance All aie not equally suitable although ex- 
cellent He has a certain biblical role to play, — to pai aphrase — “ Many are 
offered but few can be chosen ” I know it well, and it must be so , not that 
I have ever been an editor, but I have suffeied by them, and on second 
thoughts I have seldom found them wiong Wiiteis, like artists, are apt 
to be touchy about the quality of their creations Although these difficulties 
are a worry to the editor I am sure they are insignificant compared to the 
exasperations of delayed and changed galley proof and the lamentations and 
vituperations of the pubhshei s He, poor man, is between the upper stone, 
— the fond and temperamental parent of the manuscript, and the nether 
one, — a cold and profit-exacting printing press But I am sure we all have 
confidence and first-hand knowledge that our Editor ft serving the Annals 
excellently and for tins we thank him 
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Turning now to nioie general matteis, one cannot dismiss the effect of 
the world-wide social tuimoil of the past five years Continents, nations 
and goveininents have been moie oi less blindly gi oping through a fog of 
shattered principles that appeal ed a shoi t tune ago to have been as firm as 
the lock of Gibi altar It would be beyond the realm of possibility that our 
medical woild would have escaped unscathed Seveial of my piedecessors 
have dwelt on certain aspects of this matter and it is not my purpose to deal 
with it at any length, but, ceitain phases have developed during the past year 
which must be, at least briefly, lefeircd to In the first place it must not be 
overlooked that our College is an international body We are Fellows to- 
gether for mutual help and guidance and the experience from experiments 
m one country or section may be of help to another, when not offeied in any 
spirit of superiority but in a courteous and undei standing manner as be- 
tween friends This is a vast continent and the pioblems of congested cities 
as compared with those of the faim, of the seaboard as compared to those 
of the gieat mid-land, have a greatei diveigence between the East and West 
than they have between the North and South of this continent From 
whichever region we come, we must always cultnatc a kindly and sympa- 
thetic appreciation of each other’s difficulties 

Some SIX months ago youi Piesident, Mi Roosevelt, in his wisdom, 
appointed a Medical Advisoiy Committee under the Committee on Economic 
Security, to study and advise on intricate and difficult problems which would 
naturally aiise under any system of health insurance or other medico-social 
plan I wish to inform you that the College happened to be well represented 
on this Committee by three membeis of the Board of Regents, not as College 
officials but entirely, I am sure, on account of their well merited reputation 
of being wise councillors in all matters which touch the honor and rights of 
the medical profession and our ageless tiust, the welfare and health of all 
peoples I merely touch on this mattei heie to assure you that the Board of 
Regents are not unmindful of the present trend of social affairs and are fully 
alive to the percussions they may have on the practice of Medicine It would 
be presumptuous of me to make further comment, so here I leave the matter 
111 the competent hands of my successoi 

After these geneial lemaiks I wish to pass on and considei seriously 
certain matters which to my mind aie of urgent concern at this moment I 
am sure that many of us, fiom time to time, ask ourselves what the Ameri- 
can College of Physicians really stands foi and what its destiny should be 
When we take stock, we can with pride point to our Annual Clinical Meet- 
ings and to oui Journal which has a high standing among those devoted to 
the practical or clinical aspects of our profession But, if we become a 
little more inti ospective and analytical, we must acknowledge that othei 
associations and societies also have such meetings and publications for the 
broadcasting of their scientific and clinical erudition Some of these are 
more exclusive than 'others This exclusiveness, of course, is their own 
affair, undoubtedly determined by their policy, their ideals and their ob- 
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jectives As Dr Vincent so cleveily, but withal wittily, told us in Boston in 
1929, there are different standards or criteria whereby the “ elite ” may be 
judged We, by our very name — “ The American College of Physicians ” 
— have abrogated to ourselves a certain aristocratic position oi an “ elite- 
ness,” if I may use the woid, which we must justify in the eyes of the rest 
of the profession We call ourselves a College established pnmaiily for the 
enrollment of “ internists ” or those of the medical fraternity or guild who 
devote themselves entirely to the profession of Medicine, as it is commonly 
known, to the exclusion of other methods of diagnosis and treatment Was 
such a movement necessary^ And if so, why? And if these answers can 
be found satisfactory are we carrying it out m the proper manner or are we 
but another, rather exclusive and expensive, medical society? 

To these questions I shall attempt to give answers and at the same time 
show, as I see it, a road upwai d to a bigger and better future for this Col- 
lege in and for which we have both faith and affection To do this I must 
ask you to beat with me for a short peiiod while I review as briefly as I 
may certain historical events which I am sure you will find as pertinent to- 
day as they were in tlie distant past 

If we search through the Acts and Ordinances of the fifteenth century 
in Great Britain we find in the i eign of Henry VI, to be exact, 1460, a Royal 
Edict securing benefits and monopolistic rights to the Barber-Surgeon The 
exact reasons are not stated but piesumably their prerogatives were being 
encroached upon by those whom they considered unfitted to practice the art, 
— in othei words, the unqualified suigeons of the day This edict appeared 
to satisfy the London Barbers foi nigh on one hundred years 

In the meantime, the Surgeons m Edinburgh seem to have been in a bad 
way The country was m anarchy and chaos, the Barons were more 
powerful than the King (James IV) , the people were oppressed and all 
forms of rascality ran not The Surgeons, finding their profession invaded 
by all and sundry, petitioned the Town Council of Edinburgh to grant 
them an exclusive monopoly This was done m 1505 and was termed a 
“ Seal of Cause ” and confirmed in the following year by the Royal Au- 
thoiity Many decades pass without further mention of the activities of 
vhis craft They appeared to be the sole teachers and almost the sole prac- 
titioners in the city In 1589 they condescended to admit barbers to their 
corpoiation but these could not practise surgery or have any voice m the 
deliberations of their guild They had, indeed, exclusive privileges but 
these were being encroached upon by two descriptions of practitioners, the 
unqualified physicians and the unqualified apothecaries The former pe- 
titioned Cromwell to give them by means of a patent, power to elect them- 
selves into a College, not merely for Edinburgh but for all Scotland They 
wished also to have power of examining and licensing apothecaries, of visit- 
ing the drug shops, and enforcing their authority It must be appreciated 
that the physicians of that day in Scotland were few and for the most pai t 
held foreign degrees The only Scottish University granting a medical 
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clegiee was St Aiidiews The stiigeons and apothecaries were alike m 
great alarm and scun icd foi safety by inducing the Town Council to con- 
stitute a Brotheihood (sic) of Apothecaiies and Chiruigeon Apothecaries 
1 he sui geons did not soon forget this attack on their monopoly and exerted 
ever}'- effoit to maintain their exclusive lights, even fighting the Umveisity 
01 Town College as well as the physicians 

We shall now return to London where the sui geons and barbers were 
apparently living m peace, but all was not well with the practice of the heal- 
ing ai t This I think is best appi eciated from “ An Act for the appointing 
of Physicians and Sui geons ” in the third yeai of the reign of Henry VTII 
(1512) It reads in pait as follows 

“To the King our Soveieign Lord, and to all the Lords Spiritual 
and Temporal, and Commons m this present Pailiament assembled 
foiasmuch as the science and cunning of Physick and Surgery (to the 
perfect knowledge whereof be requisite both great learning and iipe 
experience) is daily within this Realm exercised by a great multitude 
of Ignorant persons, of whom the greatei part have no manner of in- 
sight m the same, nor m any other kind of learning Some also can no 
letters on the book, so far forth that common artificers, as Smiths, 
Weavers, and Women boldly and accustomably take upon them great 
Cures, and things of gi eat difficulty , in the which they partly use Sor- 
cery and Witch-craft, partly apply such Medicines unto the disease, as 
be very noious, and nothing meet therefore, to the high displeasure of 
God great infamy to the Faculty, and the grievous hurt, damage, and 
destruction of many of the King’s liege people , most especially of them 
that cannot discern the uncunning from the cunning. Be it therefore 
(to the surety and comfoit of all manner people) by the authority of 
this present Parliament enacted. That no person within the city of Lon- 
don, nor within seven miles of the same, take upon him to exercise and 
occupy as Physician oi Surgeon, except he be first examined, approved, 
and admitted by the Bishop of London, or by the Dean of Pauls, for 
the time being, calling to him or them four Doctors of Physick, and 
for Surgery, other expert persons m that Faculty, and for the first 
examination such as they shall think convenient, and afterward alway 
four of them that have been so approved ” 

And so on with due fines of five pounds for each month of illegal practice 
It allows Bishops in other dioceses outside of London to approve also but 
only after proper examination, “ Provided alway, that this Act nor anything 
therein contained, be not prejudicial to the Universities of Oxford or Cam- 
bridge ” There is also a memorandum “ That Surgeons be comprised in 
this Act as Physicians ” 

It will be noted that this but enacts how the privilege of practising Medi- 
cine should be obtained and who should grant it 

At this time the great Thomas Lmacre was physician to Henry VIII 
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and the foremost physician of his time The life of Linacie is not pait of 
our present thesis One of his great labors alone interests us, namely, the 
cieation of the Royal College of Physicians of London He undoubtedly 
got the idea duiing his period in Padua where he obtained his Doctoiate of 
Physick with applause The organization and ideals were his own as was 
also the great part of the expenses, the gift of the Crown was limited to 
the grant of the letters patent " The wisdom of Linacre's plan speaks foi 
itself His scheme without doubt was not only to ci eate a good understand- 
ing and unanimity among his profession, which of itself was an excellent 
thought, but to make them more useful to the public, and he imagined that 
by sepal ating them from the vulgai empirics and setting them upon such a 
reputable foot of distinction, there would always arise a spirit of emulation 
among men liberally educated, which w'ould animate them in pui suing their 
inquiries into the nature of diseases, and the methods of cure, for the benefit 
of mankind, and peihaps no founder evei had the good fortune to have his 
designs succeed more to his wish ” 

Lmacie’s efforts weie undoubtedly crowned by the creation of the fiist 
real College of Physicians oi Suigeons in either England, Scotland or Ire- 
land Companies oi Guilds of Suigeons or Barber Surgeons certainly pre- 
ceded this College but they were not founded on the same ideals for the 
advancement of learning These ideals were emulated by others but all 
must pay tribute for the inspiration to such lofty thoughts I shall not 
weary you with further detail of this pioneer College It grew from 
strength to strength The names of its Fellow^s foim a constellation of such 
brilliancy as to be the envy and admiration of all — John Cams, Francis 
Glisson, William Harvey, Richaid Lower, John Radcliffe, Robert Sibbald, 
Hans Sloane, Thomas Sydenham, Thomas Willis, Edward Wotton, and a 
host of othei s 

Whereas the Suigeons and Barber Suigeons undertook the teaching of 
their art after the manner of having apprentices, the Royal College of 
Physicians early began to give oiganized lectures and demonstrations, and 
consequently became the first center of medical education in the British Isles 
outside of the Universities It will be remembered that William Harvey 
demonstrated and taught the circulation of the blood in Ins Lumleian lec- 
tures in 1616, twelve years before his first publication All of those W'ho 
obtained the privilege of the practice of Physic w^ere not Fellows, the more 
junior branch w^ere Members and could become Felloivs only after a demon- 
stiation of their exceptional worth 

The physicians of Ireland and Scotland were not so fortunate as their 
London colleagues m obtaining early recognition It was not until 1668 
in Ireland, and 1681 in Scotland, that they obtained their Royal Charters 
The} Avere substantially framed upon the Royal College of London They 
all threw their energies into teaching and granted after examination license 
to practise not only to those vouched for by themselves but graduates of 
Uni\ersities from the Continent and elsewdieie In fact, they were the 
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nioie piogressne factors in medical education being rivalled by few of the 
Univeisities This natuially stimulated the Companies and Guilds of Sur- 
geons to put a bettei foot forward For example, m Edinburgh the teach- 
ing of surgery had been at a rathei slothful level until 1681 when the Royal 
Chartei was given to the Physicians They then bestined themselves and 
put their house m order, and sought and obtained in 1694 what is stated 
to be the first authority in Scotland to carry out dissection and from such 
cadavers teach anatomy The English surgical fraternities had moved 
much earhei but it is doubtful whether they taught anatomy except as a 
puiely practical demonstration They did not reveal any semblance of 
leaching the anatomical and physiological experimental accomplishments of 
the phjsicians during the seventeenth and eighteenth centuries But still 
they slowly and surely progressed in organization until in 1784 the Royal 
College of Surgeons of Ireland, and in 1800 the Royal College of Surgeons 
of England, obtained their Charters as Colleges as distinct from Companies 
or Guilds During the eighteenth century there is no doubt that all these 
Colleges and Guilds ably seconded the Royal College of Physicians of Lon- 
don in medical education There were undoubtedly times when certain 
branches of teaching excelled in different centers, — for instance, the great 
Edinburgh School of Anatomy from approximately 1720 to 1830, or the 
London Surgeons of the latter part of the eighteenth century, and the Irish 
School of Physicians of the middle of the nineteenth century But taking 
It all in all the physicians of the Colleges of London and Edinburgh left 
a lasting tiail of high accomplishment until Simpson and Lister laid the 
foundations of modern technical surgery 

The point I want to make is that during four centuries these Royal Col- 
leges of Physicians and Surgeons took a place not second to the Univer- 
sities m medical education They ranked equal to them in the certification 
or licensure of the medical practitioners and it was not until 1858 that the 
General Medical Council of Great Britain was created and invested with the 
sole power of assessing the “ regular ” and the “ unregular ” practitioner of 
medicine 

But did these Colleges do nothing else^ Assuredly they did' They 
had an additional function which in our time has made them great and their 
Fellows honored and respected with cause The certification of practition- 
ers of Medicine and Surgery was not their sole function They held out a 
higher ideal of accomplishment in the fact that to become a Fellow was a 
high distinction which was attained only after passing rigid examinations 
which gave evidence of superior accomplishments As time passed, this 
naturally gave to them great power and also responsibility In short, the 
bestowal of the hall-mark of the compleat physician or surgeon was the sole 
privilege of these Colleges and this they did by virtue of elevation to Fellow- 
ship of those they deemed worthy So great was the faith in their award 
that It became the custom to require a certification of Fellowship in a Royal 
College of Physicians or Surgeons of all applicants to positions in hospitals 
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or teaching institutions of lank This has been ciiticized as working 
hardship and favoritism on behalf of a relatively piivileged few The un- 
favoiable but raie exceptions undoubtedly have occuried but these have 
accentuated the wisdom of the generally accepted lule The Colleges have 
always been conscious of then responsibility and have eiied, if anything, 
on the side of strictness foi admission to Fellowship because of this trust 
The custom of having only Fellows of the Royal Colleges on the senioi 
staft of the larger hospitals and on the faculty of teaching institutions dates 
back several centuries The juniors may be Members of the Colleges of 
Physicians but Fellows only are eligible to the senior posts This custom 
has operated to the benefit of the Colleges as well as the institutions In 
the first place it required that the Colleges maintain a high level for their 
lequirements They have jealously guarded their reputation not only for 
professional ability but also for ethical standards Institutions and the 
laity, on the other hand, have trusted their hall-mark to be worth always 
Its face value and have seldom been disappointed The Fellowship was a 
guarantee that the possessor had satisfied his peers that his training and 
knowledge of the specialty he professed were of such quality, and had been 
so tested by an impartial examination as to warrant them to bestow upon 
him this accolade of the elite During the past 75 years this responsibility 
has become greater through the rapid progress of both medicine and surgery 
and the increasing need of broad and special knowledge 

But they have also through these centuries contributed other great boons 
to the medical profession The physicians have developed their libraries 
and the surgeons their museums to the everlasting benefit of the profession 
There has been, indeed, something of beautiful simplicity m their tacit 
acceptance of these responsibilities without carping rivalry but with sweet 
cooperation and help in each other’s task 

What influence have these Colleges exerted on the rest of the English- 

speaking world ^ This question may be briefly dealt with under three 

headings (1) For several centuries large numbers of young men from 
the Dominions and the United States flocked to them for both under- 
graduate and postgraduate training — the latter to aspire to a Fellowship 
and return, perchance, to their native lands with the accolade of their 
Order (2) Their example influenced others to emulate them after a 
fashion In North America there are the Colleges of Physicians and 
Surgeons of New York, Baltimore, of Ontario, of Quebec, and many 
others But they have confined their activities almost entirely to under- 
graduate teaching or to the task of being more or less active Examining 

Boards for local licensure There is, however, one College of Physicians 
in North America pai CAcellence which I think I might specifically mention 
this e\enmg uith propriety — that of Philadelphia There seems but little 
doubt that years ago some of the young men of this city after graduating 
fiom the Medical School of the College of Philadelphia went to Edinburgh 
and London to complete their studies, and were fired with the ambition 
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to found a College here Dr de Schwemitz reminds us that Samuel Powel 
Griffiths m 1783 expressly states that the idea of an American College of 
Physicians had several times occurred to him and three years later (1786) 
the College of Physicians of Philadelphia was founded I have often 
wondered why the city claimed preference over the new Nation — probably 
the example of London and Edinburgh was the potent influence particu- 
larly as the Royal College of Physicians of London served as the prototype 
Also, It must be remembered that it was not until 1800 that the Royal 
College of Surgeons of London received its Chartei and in 1843 acc|uired 
the greater appellation of “ England ” The Constitution of the College 
of Physicians of Philadelphia has a nice familiar tone when compared with 
the Charter undoubtedly drawn up by Linacre over 250 years before — 
even to the four censors Their caieers have also been somewhat alike in 
their duties to their community and the perfection of their library The 
diffeience, however, is clear cut and fundamental Teaching m the broad 
sense and admission by examination have not been among the functions 
of the Philadelphian College Undoubtedly conditions were different but 
for all that it created a medical aristocracy which for the greater influence 
was too exclusive 

(3) We now come to a third phase which has been born of a condition 
of affairs strangely similar m principles although not in detail with the 
conditions in the sixteenth and seventeenth centuries Then the Corpora- 
tion, Guilds and Colleges were formed to protect the public from ” the 
multitude of ignorant persons ” — “ common artificers, as Smiths, Weavers 
and Women ” who “ boldly and accustomably take upon them great cures ” , 
in other words, those who assumed knowledge which they did not have and 
imitated the honest practitioner of the day By our State and Provincial 
Boards and other agencies we have imitated this function of the British 
Colleges, but only insofar as the general practitioner is concerned and not 
for those who profess to be specialists m Medicine and Surgery 

Here we arrive at the point where events indicate that such a College 
as ours appeared to be necessary This necessity did not seem to have 
been a local need or confined to physicians or internists alone Since 1913 
five new Colleges in the English-speaking world, with aspirations more or 
less similar to the older order, have come into being, — The American Col- 
lege of Surgeons, The American College of Physicians, The Royal College 
of Physicians and Surgeons of Canada, The British College of Obstetri- 
cians and Gynaecologists, and The Royal Australasian College of Surgeons 
— five new, more or less exclusively elite, bodies in 22 years — one every 
4 years The whole range of the broader specialties of medical practice 
IS represented So now we come to our second question Why was this 
spontaneous and widespread movement apparently necessary? Is medical 
piactice in a somewhat similar position today to what it was four centuries 
ago in that those who are unqualified are presuming to invade the seats of 
the mighty? There seems little doubt that this is the answer During 
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the past generation specialism in many branches of medicine has become 
rampant and has been professed by many who had no adequate preparation 
or right to do so and furthermore human nature has changed but little 
since the days of Henry VIII when it was deemed necessary to protect 
“ most especially them that cannot discern the uncunnmg from the cun- 
ning ” So, here we have the answer to our second question, namely, tc 
hall-maik those who have equipped themselves by special study and appli- 
cation to practise one or other of the senior branches of the medical art 
and science as distinct from those who have not so prepared themselves but 
would have the public believe that they have and so profess to all and 
sundry To control such unwarranted assumptions has become the prin- 
cipal function of our eldei sisters 

Are these younger Colleges trying to emulate the exclusiveness of their 
seniors in this matter? If so, it would be well to be thorough in the 
matter Such a College or Society or Association must have certain stand- 
ards for admission But then all those that are reputable have This now 
brings us to the difference between an association or a society and a col- 
lege — not entirely the same significance it had in Roman law but what 
it has come to signify at the present day I make bold to hold that it 
implies that it is only possible for one to enter the body of its membership 
after he has duly satisfied the appointed examiners oi censors — call them 
what you please — by adequate and impartial tests of his worthiness In a 
small or local community such tests are easy of application and so it was 
found by our older sisters, but as their fame spread and applicants presented 
themselves who were not known m person, or came from foreign countries 
or fiom lands across the seven seas, many of them near neighbors com- 
pared to our States and Provinces, the difficulties to enforce equality of 
standard became insurmountable without a uniform and impartial examina- 
tion 

Gentlemen, we are at the parting of the ways What other Colleges 
may do is their affair and none of our business, but what our future will 
be most certainly is our deep concern Our Credential Committees have 
labored for jears with an almost Herculean task — they have given of their 
best — but It IS beyond human capacity to be arbiters of our membership 
from the information required and be satisfied that you have been fair and 
just to the College and the petitioners foi membership Are we to remain 
a rather select association and, as I have already said, an expensive one, 
or are we to be a College of Physicians to which its Fellows have been 
elected after passing such tests and examinations — moral, spiritual, and 
scientific — as to warrant the confidence of our people to trust him above 
those who are not, wheresoever he may go? That is the acid test' We 
as a College are responsible that it should be so and if we cannot command 
this we have failed in our self-appointed task, and our hall-mark of 
F A C P IS of little worth I do not wish to convey the impression that 
we have altogether failed, but I am thoroughly convinced that our methods 
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of assay must be improved until the world knows and has confidence in 
the products of oui mint 

Now I am thioughl I thank you for youi patience in enduring my 
rather domestic seimon hut I have cogitated this matter for many years 
and believe that I am right and that history of the past supports me and 
that of the future will justify my belief 

In conclusion I want again to thank the College foi bestowing upon 
me the highest honor that can come to an Ameiican Physician To my 
colleagues, the Officeis, the Boaid of Regents, and the Board of Governors 
I wish to say an official and public farewell and thank them all for their 
unfailing suppoit and courtesy during my tenure of office I bid you all 
good luck and godspeed' 



PRESENTATION OF THE JOHN PHILLIPS MEMORIAL 
MEDAL TO PROFESSOR LEO LOEB, OF 
WASHINGTON UNIVERSITY 

Ladies and Gentlemen 

It IS a custom of our College to award each year a medal m memory of 
our revered colleague, John Phillips This medal is m token of notable 
conti ibutions to the Science of Medicine In awarding it this year youi 
Board of Regents had m mind the rich accomplishments of a hfe-time 
devoted to researches m the Medical Sciences During approximately 
forty 3 'ears of active work Professor Loeb has contributed to many fields 
of general and experimental pathology His first researches concerned 
the transplantation of pigmented skin which developed into a study of the 
mam factors underlying transplantations in general and led to an analysis 
of orgamsmal differentials and individuality in various life processes 

Early studies of wound healing led to investigations into the mechanism 
of growth, tissue culture and tissue formation m general and served as a 
model in the analysis of factors active m wound healing and inflammation 
His well known pioneer work on the transplantation of malignant tu- 
mors in animals made possible the study of heredity m tumors and the first 
quantitative determinations of this factor Investigations concerning the 
lelationship between hereditary factors and internal secretions in the origin 
of tumors led to a study of those of the ovaiy, the mechanism of the under- 
lying sex cycle and to an analysis of certain hormones of the anterior 
pituitary and their significance for the ovary and the thyroid gland 

Since 1929 Professor Loeb has actively pursued his investigations of 
the action of the thyroid-stimulating hormone of the anterior hypophysis 
In a long series of contributions on this subject, he has demonstrated m 
experimental animals increased mitotic activity of the thyroid cells, changes 
in the iodine content of the thyroid gland, elevation of oxygen consump- 
tion, accelerated circulation, exophthalmos and indeed most of the symp- 
toms of Graves’ disease 

Professor Loeb, — in recognition of these and many other notable con- 
tributions to Science, it gives me great pleasure and honor, on behalf of 
the American College of Physicians, to hand you this John Phillips 
Memorial Medal 
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THE THYROID STIMULATING HORMONE OF THE 
ANTERIOR PITUITARY GLAND 

B} Leo Loeb, St Lotus, Mttsoiiii 

Ma\ 1 cxpiess to you, Mr President and to the American College of 
Plnsicians, im deep appieciation of the honor }ou have conferred upon 
me It IS an interesting coincidence that 30 U have invited me to discuss 
before }ou the thjroid stimulating hormone of the anterior pituitary gland 
here m Philadelphia, where about 30 years ago I began my investigations 
of the problems concerning internal secretions At that time, I studied the 
functions of the corpus luteum and I found that one of its hormones sen- 
sitized the uterine mucosa so that when, subsequently, mechanical stimuli 
reached it, the maternal placentae or experimental placentomata were pro- 
duced In addition it could be shown that the corpus luteum prevents 
o\ulation These investigations m the course of time led to the study of 
the mechanism underlying the sexual cycle, which I have followed ever 
since But about 16 years ago, I became also interested in the interiela- 
tions between various glands of internal secretion and I began to investi- 
gate the interactions between the th}roid gland and other glands with 
internal secretions, in particular the anterior pituitary At first, I used 
in this work a commercial preparation of anterior pituitary gland, which 
evidently contained an admixture of thyroid substance and the latter pre- 
dominated over the anterior pituitary substance proper In the meantime 
biologists had made the interesting discovery that thyroid substance with 
Its hormone is a necessary stimulant for metamorphosis in amphibia and 
that also anterior pituitary substance can exert a similar effect on meta- 
morphosis provided the thyroid gland is present at the same time The 
pituitary substance evidently acted by way of the thyroid gland, it stimu- 
lated the latter to function, as the studies of Allen, P E Smith, Uhlenhuth, 
Spraul, Hogben and Hoskins have shown, and Uhlenhuth in particular 
noticed, during this process, indications of an enlargement of the thyroid 
acini and of an increased secretion of the acinus cells This effect of the 
thyroid on amphibian metamorphosis was subsequently introduced, as a 
test for the presence of thyroid hormone, into experimental pathology and 
clinical medicine and proved of value — an example of fruitful cooperation 
between pure biology and clinical medicine It vas also showji by P E 
Smith and Foster that extirpation of the anterior pituitary m rats led to 
an atrophy of the thyroid gland 

About seven years ago, we began a reinvestigation of the relation be- 

* Read at the Philadelphia meeting of the American College of Ph 3 Sicians, Ma> 1, 1935 

Department of PathoIog^, Washington Umversity School of Medicine, St Louis, Mo 
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tween anteiior pituitary and thyroid gland, but this time we used our own 
anterior pituitary prepaiation and, as in our previous investigations, it was 
the guinea pig which served as test animal Very soon it was found that 
after a few injections of this anterior pituitary extract, which was obtained 
from cattle, the whole appearance of the thyroid gland changed radically 
The colloid softened and was absorbed, the acinus cells became high cuboidal 
and cylindrical The acini changed their shape Instead of round acini, 
lined with rather low cuboidal cells, there developed longitudinal, often 
curved, winding slits lined with high cylindrical cells It was difficult to 
identify in the microscopic picture the gland thus produced with the thyroid, 
and yet it closely resembled the thyroid gland as found in very pronounced 
cases of Graves’ disease or exophthalmic goiter, where nature has appar- 
ently made a similar experiment Moreover, we observed that, during the 
period of injections of anterior pituitary extracts, the animals lost weight 
This suggested the possibility that through longer continued injections the 
other principal symptoms of Graves’ disease might also be imitated With 
the cooperation of our associates — and soon others also began to take part 
m this work — this possibility was realized It is an interesting experience 
to follow how step by step the symptom-complex of Graves’ disease was 
leproduced in the guinea pig In addition to the structural changes in the 
thyroid gland itself similar to those characteristic of severe cases of this 
disease and to the loss in body weight, the basal metabolism rose consider- 
ably, the eyes of the animal began to protrude, tachycardia and nervous- 
ness, as indicated by an intensified reflex activity, became manifest The 
gtycogen in livei and muscle was mobilized and the adrenal cortex showed 
considerable increase m cell divisions The stimulation of the thyroid 
gland led to solution processes in the colloid and thus to a constant dis- 
charge of an increased amount of organic iodine into the blood stream 
Therefore the blood became richer in these organic iodine compounds, 
among which thyroxin is especially important 

In tins connection it may be of interest to refer biiefly also to the action 
of inorganic iodine on the thyroid gland Under ordinary conditions this 
kind of iodine stimulates the thyroid gland But if inorganic iodine is 
given concomitantly with anterior pituitary hormone, it inhibits the latter 
in Its stimulating action on the thyroid gland and thus it resembles thyroid 
hormone which invariably inhibits the functioning of this organ Now, 
It IS well known, especially through the observations of Plummer, that 
also in exophthalmic goiter iodine at least temporarily reduces the activity 
of the thyroid gland and makes an operative removal of this organ possible 
111 otherwise unfavorable cases We notice then an almost complete cor- 
respondence between the effects of the injections of extracts of anterior 
pituitary of cattle into guinea pigs and the symptom complex of Graves’ 
disease 

There still remains to be considered the correlation between the stimula- 
tion of the thyroid gland and the changes which take place in the ovary 



THE THYROID STIMULATING HORMONE 


15 


under the influence of the hormones of the antenoi pituitary If we inject 
acid extiact of cattle antenoi pituitaiy into female guinea pigs, we notice a 
destructne effect exerted by this substance on the ovarian follicles, which 
undergo an early retrogression (atresia) At the same time, the theca 
interna may manifest a slight degree of lutemization in ceitam atretic fol- 
licles and occasionally a large follicle may become converted into a pseudo- 
corpus luteum Similai is the effect of the extract of anterior pituitary of 
hog and sheep The implantation of the glands from these species acts 
111 a corresponding manner to the injection of extract, although the effects 
of the injections are slightly more pronounced If we implant one or two 
guinea pig anterior pituitanes, noticeable hypertrophy of the thyroid is usu- 
ally lacking, there is induced meiely the formation of very large ovarian fol- 
licles, the granulosa of which matures, and of some strands of interstitial 
gland in the medulla of the ovaiy But if we implant several guinea pig 
anterior pituitanes into a female guinea pig, the effects may become more 
intense m the ovary and at the same time a slight hypertrophy may appear 
also in the thyroid gland Anterior pituitanes of rat, of rabbit and of man 
cause marked lutemization of the granulosa, as well as of the theca interna, 
and these processes are accompanied by a noticeable hypertrophy of the 
thyroid gland, but the different species may again show certain minor 
variations among themselves We see then that the experimentally pro- 
duced hypertrophic changes in the thyroid gland, as a rule, are associated 
with definite changes m the ovary of the guinea pig, it does not therefore 
seem advisable to us at present to apply to the thyroid stimulating hormone 
the term thyrotropic, in the sense that the action of this hormone is limited 
to the thyroid gland We further notice that the effects of the anterior 
pituitary glands from different species are m certain respects specific 

In regard to the various changes induced by introduction of anterior 
pituitary gland some of these are the result of the stimulation of the thyroid 
gland and may therefore be considered as indirect changes This applies 
especially to the effects on metabolism, heart rate, reflex action and pre- 
sumably on carbohydrate metabolism, but it does not apply to the effects 
on the ovary, the destructive action which cattle anterior pituitary exerts 
*on the ovarian follicles is not caused directly by thyroid hormone, as 
experiments m thyroidectomized guinea pigs indicate On the contrary 
the thyroid hormone itself seems to cause an increased growth of the 
ovarian follicles It is also probable that the effects on the eye and on the 
adrenal gland do not take place by way of the thyroid gland 

If we may then be able to state that, by inducing experimentally an 
increased activity of the anterior pituitary gland in the guinea pig, it is 
possible to reproduce the essential symptoms of Graves’ disease in man, 
this does not necessarily mean that increased activity of this gland is the 
essential factor underlying Graves’ disease, but it suggests, at least very 
strongly, that m some way the anterior pituitaiy is involved in this condi- 
tion However, there is apparently one serious objection to such a con- 
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elusion, namely the fact, observed by us several years ago and since con- 
firmed by Colbp and Anderson and others, that if we continue the injections 
of anterior pituitary extract for a long period of time, the thyroid gland 
as well as the sex organs step by step return to their normal state On the 
other hand, we know that Graves’ disease is not as a rule a self-hmitiiig 
disease, although remissions may take place When we first made this 
observation concerning the establishment of an active resistance to injec- 
tions of anterior pituitary extracts, we pointed out the possible significance 
of this occurrence as an explanation of remissions in Graved’ disease It 
IS possible that, after a cessation of the administration of the extract con- 
tinued over a longer time, injections might again become effective, and the 
resistance thus established might in reality correspond to a remission 

As to the mechanism underlying this acquired resistance, we found in 
our first experiments that the blood serum of the resistant animals does not 
exert a direct neutralizing action on the hormone More recently Collip 
and Anderson have made the important discovery that through injection 
of such serum it is possible to induce in the injected animal reactions, of 
an as yet unknown nature, which somehow counteract the effects of the 
hormone, at least for a certain period 

It IS, however, conceivable that other mechanisms, which have been 
shown to function m the development of resistance and which exert their 
influence primarily by acting on tissues and organs m a specific manner, 
may secondarily cause the entrance into the circulation of substances which 
inhibit the response of tissues to the stimulating action of anterior pitui- 
tary hormone We were able to demonstrate that as stated iodides, as 
well as thyroid hormone, inhibit the effect of the anterior pituitary hormone 
on the thyroid gland, largely m all probability by diminishing the respon- 
siveness of the thyroid gland to this hormone Thus a self limiting mech- 
anism can be shown to exist Anterior pituitary hormone stimulates the 
thyroid gland, following this stimulation, thyroid hormone is given off 
in increased amounts into the circulation and the latter substance then 
counteracts the effect of the anterior pituitary hormone But there is a 
second self regulatoiy mechanism, which likewise tends to limit thyroid 
activity As a result of the secretion of thyroid hormone, the basal metab-* 
ohsm is increased and this increase usually leads to a loss m weight of the 
individual thus affected Now, in experiments with guinea pigs, a loss 
in body weight in itself tends to cause a return of the thyroid gland to a 
resting state The acinar epithelium becomes low, the acini small and the 
colloid hard Under such conditions the amount of thyroid hormone 
given off into the circulation would be reduced and the effect of the thyroid 
stimulating hormone would be limited There are in addition indications 
that still other mechanisms of a cellular nature may exist which tend to 
regulate and restrict thyroid activity, this follows from the rapidity with 
which the multiplication of acinar cells m the stimulated thyroid gland 
begins to decline, notwithstanding the continued application of the stimulus 
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It has lecently l)een suggested by Kuschinsky, as well as by Loeser and 
Ihompson, that the stimulating action, which iodine exeits on the thyroid 
gland, as well as the inhibiting action of thyroid hormone, is mediated by 
the anteiior pituitary gland While it seems piobable that the anterioi 
pituitaiy gland is indeed concerned m such effects, still theie aie reasons foi 
the conclusion that these substances act also dnectly on the thyioid gland 
Theie is anothei consideiation which has some beaiing on the ques- 
tion wnth wdiich w'e aie here primarily concerned, namely the significance 
of the anterior pituitary gland in the etiology of exophthalmic goitei 
Clinical observation points to the importance of an inner constitutional 
factor, supplementary to the stimulating factor, in the origin of this disease, 
as is the case in so many other diseases This constitutional factoi may 
modify the response of the oiganism to the stimulating factor, and thus 
prevent the full effect of mechanisms which otherwise might tend to counter- 
act the hormone action m normal individuals 

Consideiing the preponderating influence, wdiich the anteiior pituitary 
gland, b} waj of its hormone, exeits on the thyroid gland, on the growth 
of the latter and on its metabolic activity — tw'o functions which as a rule 
seem to go hand m hand — as well as the fact that all the pi incipal symptoms 
of Graves’ disease can be reproduced by administration of the thyroid 
stimulating hormone of the anteiior pituitary gland, there seems to be some 
justification for the belief that the action of the anterior pituitary is involved 
in the etiology of Graves’ disease, although it may be only one of several 
factors concerned in this condition How^evei, though the experimental 
reproduction of a disease complex may make it very probable that the dis- 
ease Itself originates in a similai manner, still it does not afford conclusive 
proof While it may be difficult to furnish such a conclusive proof, several 
lines of investigation suggest themselves, and we have recently undertaken 
experiments wdiich, we hope, may lead to a more direct answer to this prob- 
lem One of the difficulties wdiich we have to face at piesent is the lack 
of definite knowledge as to the numbei and kind of hormones which aie 
produced in the anteiior pituitary gland So far, we merely know the 
effects initiated by substances given off by this organ and acting as hor- 
mones However, quite recently with the cooperation of our associates, we 
have found a method which permits us experimentally to suppress at will 
certain activities of the anterior pituitary gland, while enhancing others, 
and to transform the action of the anterior pituitary gland, which is char- 
acteristic of one species, into that of a different species 

These recent investigations which are not yet finished, seem to confirm 
tentative conclusions which we had drawn on the basis of previous obser- 
vations, namely that as far as the action of the anterior pituitary gland on 
the ovary is concerned we may distinguish in the main two substances, 
namely a follicle-stimulating hormone, which also induces maturation proc- 
esses m the follicles, and a second substance inducing atresia which means 
destruction of follicles The latter action may be associated with a very 



18 


LEO LOEB 


moderate formation of pseudolutem and interstitial gland tissue This 
effect may perhaps be due to a third substance It can be shown experi- 
mentally that the anterior pituitary glands of different species diffei as to 
the lelative pi eponderance of these substances The possibility of separat- 
ing thus these substances acting on the ovary and the associated thyroid 
stimulating hormone by experimental chemical means, may, we hope, open 
the way foi appioachmg m a more direct mannei the pioblem as to the sig- 
nificance of the anterior pituitaiy gland in the etiology of Giaves’ disease 
Let me say in conclusion that I am fully aware of the incompleteness 
of these investigations at the present time, and also of the fact that what- 
ever has been accomplished is due to the coopeiation of my associates and of 
other mvestigatoi s But may I also be permitted to point out that these 
investigations very well exemplify the advantages which accrue to clinical 
medicine from cooperation with biology, physiology and expeiimental 
pathology They all should be encouraged to pi oceed in then own way and 
to seek their own problems At some point they will meet for fiuitful 
association They are not sharply separable and essentially they form one 
connected whole While the cuie of disease is the direct aim of clinical 
medicine, the analysis of man and life, m relation to the envii onmental fac- 
tors operating in the universe, at which biology aims, will help the physician 
to approach, with a broadei understanding and deepei sympathy, the prob- 
lems which his patient faces, in a world to which aftei all oui body and 
mind are not fully adapted 



THE PRESENT STATUS OF ARTIFICIAL PNEUMO- 
THORAX IN THE TREATMENT OP LOBAR 
PNEUMONIA 

By Simon S Lropor d, D , F A C P . and Lolis M LicBERArAN, M D , 

Plnladclphia. Penit<;yh’a,na 

Tiilrapeutic inno\ations begin Milh an onginal idea oi more often 
with a new application of an old one and if piomising and spectaculai, may 
be followed by piemature and unjustified optimism After expei imentation 
and thoiough clinical tiial have established their status, they are eithei ac- 
cepted oi 1 ejected 

In connection with the theiapcutic use of pneumothorax m pneumonia 
we ha\e passed thiough a peiiod of enthusiasm which was initiated piimarily 
b} empii ical use of the method , and only latei obtained the confirmation of 
expeumental evidence That this older was the reverse of what it should 
liave been is beside the point 

The past year has been deA oted to further animal expei imentation and 
more thorough clinical trial and, although insufficient time has elapsed to 
w'arrant final judgment, enough mfoimation is available to permit the ex- 
pression of certain opinions derived from a critical analysis of the data 
We are concerned with the reports on 197 cases of lobar pneumonia which 
have either appeared m print or have been submitted to the authors prior to 
publication This latter courtesy is hereivith giatefully acknowledged 

The following table lists the names of authors, the number of cases m 
each report, and the moi tality rates 

It IS an accepted fact that the mortality of lobar pneumonia m general 

Table I 

Number of Cases and Mortality of Lobar Pneumonia Treated by Artificial Pneumothorax 
(American authors March 1934 to April 1935) 


Authors 

No of 
Cases 

Died 

% 

Mortality 

Blake, Howard and Hull ' ^ 

43 

11 

25 5 

Robertson, Behrend, Cowper and Tuck ’ ■* ® 

51 

20 

39 2 

Stoll « 

29 

7 

24 1 

Leopold and Lieberman ’’ 

16 

5 

32 0 

Moorman ® ® 

10 

3 

30 0 

Isaacs, Udesky, de Pinto 

7 

4 

57 1 

Hammond “ 

7 

1 

14 3 

Crowell 

4 

1 

25 0 

Hines and Bennett 

12 

4 

33 3 

Holmes and Randolph 

18 

2 

11 1 

Totals 

197 

58 

29 4 


♦Read at the Philadelphia meeting of the American College of Phjsicians, April 30 , 

1935 

From the Medical Division and the Thoracic Clinic of the Hospital of the University 
of Pennsylvania 
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hospitals thioughout this couiitiy ranges between 25 and 35 pei cent 
Therefore, it would appear that therapeutic pneumothorax has been neither 
helpful noi harmful and has had no influence on the death rate of this dis- 
ease This statement is true and will continue to be true if this treatment 
IS used as indiscriminately in the future as it has been m the past 

The mortality from lobar pneumonia under any form of treatment, 
specific or non-specific, is conspicuously influenced by age, type of pneumo- 
coccic infection, bacteremia, spread, and postpneumomc complications The 
results of specific serum therapy depend largely on the day of the disease 
on which such treatment is instituted Early treatment is even more im- 
portant when artificial pneumothorax is used 

In addition to the above named factors, there is one more which may be 
disregarded under the usual methods of treatment but which is of funda- 
mental importance in compression therapy Preexisting fibious pleuial ad- 
hesions lender this type of treatment inadequate oi useless Recent pleural 
adhesions, developing as the result of the extension of the acute infectious 
piocess from the lung to the adjacent pleura, may have a similar effect 

Let us proceed to analyze the cases treated by artificial pneumothorax in 
relation to those factors which most significantly influence mortality This 
task is made difficult m many cases by the multiplicity of determining factors, 
such as the coexistence of bacteremia and spread 

Age After infancy, and during childhood, lobar pneumonia is a com- 
paratively innocuous disease with a mortality of 3 or 4 per cent The in- 
cidence of empyema m infancy and childhood is 12 per cent It is apparent 
from a survey of the cases m infancy and childhood treated by aitificial 
pneumothorax that there is greater likelihood m them of spontaneous pneu- 
mothorax and empyema We do not believe that this method of treatment 
should be employed in this gioup and we can see no possible justification for 
its use 111 the treatment of late post-pneumonic complications as piacticed by 
several continental writers 

At the othei extreme of life the greater piobabiHty of chronic adhesions 
and the increased prevalence of Type III infection which may produce a 
plastic exudate interferes with but does not conti amdicate compiession 
therapy 

Day of Disease It is apparent that too few authors have been suf- 
ficiently impressed by the fundamental importance of early treatment and 
many cases have been treated too late Most of these should not have had 
therapeutic pneumothorax Blake’s complete statistics which have been 
placed most generously at the writer’s disposal prior to their publication are 
most instructive He treated one case on the first day, seven on the second 
and 17 on the thud Of these 25 cases, one died — with bacteremia and 
contralateral spiead Twenty-four recovered Sixteen were treated on the 
fourth day and two on the fifth Of these 18 cases 10 died 

This IS tremendously significant in view of the fact that the average 
age of the recovered cases \\ as 33 5 years while the average age of the fatal 
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cases Mas 43 yeais — a cliftercnce -which cannot possibly explain a mortaht} 
of 4 pel cent in those lieated within the fiist thiee da}s compared to a moi- 
taht} of 55 5 per cent m those tieated on the fouith and fifth days 

Bactticmia The incidence of bacteiemia and its attendant mortality m 
128 tieated adult cases is shown m table 2 

Table II 

Incidence of Bacteremia and Mortality in 128 Adult Cases of Lobar Pneumonia Treated by 

Artificial Pneumothorav 


Authors 

No of Cases 

Died 

Bacteremia 

Died 

Blake, Howard and Hull 

43 

11 

12 

7 

Stoll 

29 

7 

5 

5 

Leopold and Lieberman 

16 

5 

5 

1 

Behrend, 1 uckand Robertson 

40 

14 

5 

4 

Totals 

128 

37 

27 

17 


The incidence of bacteremia was 21 per cent and its mortality was 63 per 
cent From this small series of cases, no deductions can be drawn regaidmg 
the effect of artificial pneumothorax on bacteremia except to say that it is 
of no apparent value when fiist employed aftei blood stream invasion has 
occurred Much moie experimental work must be undertaken and many 
more patients w’lll have to be treated earh and effectively before any con- 
clusions can be drawui in regard to the value of compression therapy in pre- 
venting blood stream invasion 

Spread The incidence of spread, determined clinically, m lobar pneu- 
monia is about 10 per cent, at necropsy 16 per cent The mortality is almost 
doubled when tw'o or three lobes on the same side ai e involved and is nearly 
tripled wdien both lungs are implicated The following table show^s the in- 
cidence and moitality of spread m 86 treated cases 


Table III 

Incidence of Spread and Mortality in 86 Adult Cases of Lobar Pneumonia Treated by Artificial 

Pneumothorax 


Author 

No of 
Cases 
(Earl>) 

Spread 

Died 

No of 
Cases 
(Late) 

Spread 

Died 

Leopold and Lieberman 

11 

3 

3 

5 

2 

1 

Blake, Howard and Hull 

25 

3 

1 

18 

8 

6 

Isaacs, Udesky and de Pinto 

4 

1 

1 

3 

2 

2 

Hlines and Bennett 

2 

1 

1 

10 

1 

1 

Holmes and Randolph 

3 

0 

0 

5 

0 

0 

Totals 

45 

8 

6 

41 

13 

10 


rhe total incidence of spread in these 86 cases w'as 24 per cent, more than 
iwice that found by clinical examination under all other methods of treat- 
ment Spread occurred m 17 per cent of cases treated early and in 31 per 
:ent of those treated on the fourth day or later In this connection it is of 
nterest that contralateral spread did not occur m a single one of our treated 
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expel imental animals, all of which leceived pneumothorax within the first 48 
hours The mortality from spread in these 86 cases was 76 per cent 
It would appear that compression therapy in the first three days neither 
letards nor provokes extension to the opposite side Again, many more 
cases must be treated early and adequately before this opinion can be either 
confiimed or disproved 

We believe that unsuccessful attempts to compress the involved lobe oi 
lung, on or after the fourth day, increase the danger of contralateral spread 
If this IS true, therapeutic pneumothorax is contraindicated after the first 72 
hours of lobar pneumonia 

Complications Empyema occurs in about 3 per cent of cases of 
lobar pneumonia in adults It was present in nine of the 180 adults in the 
pneumothorax treated group, an incidence of 5 per cent Five of these 
weie m Blake’s senes His incidence was 11 per cent Blake attempts to 
get complete collapse as rapidly as possible, sometimes injecting as much as 
two liters of air at the first treatment It appears that artificial pneumo- 
thorax does not increase the likelihood of empyema unless positive piessure 
IS deliberately produced and maintained 

In this entire pneumothoiax group, 17 children were tieatcd, three by 
Moorman, with empyema in one and spontaneous pneumothorax in another, 
four by Ciowell with no such complications, and 10 by Holmes and Randolph 
with four empyemas, three of which were accompanied by and may have 
resulted from spontaneous pneumothorax Holmes and Randolph’s two 
fatal cases had empyema In each the pleural cavity was so adherent that 
only a small amount of air was injected under positive pressure In retro- 
spect, the authors state that neither of these cases should have been tieated 
The favorable prognosis of lobar pneumonia in childhood and the in- 
creased risks of serious complications from compression therapy would seem 
to argue against its use in this group 

Adhesions There are only two ways to find pleural adhesions in the 
living pneumonia patient Their presence may be inferred from the pro- 
duction of positive pressure and pain during instillation of air and they may 
be demonstrated by roentgen-iay after such injections An amount of air 
moi e than sufficient to completely comp) ess a pneumonic lung may he injected 
easily, zvithout positive piessiue and without pleural pain, and yet loentgen- 
lay may demonstiate adhesions which altogethei p) event effective com- 
piession Pieexisting fibrous adhesions are the greatest obstacle to early 
eftective pneumothorax therapy If this is true, it is obvious that the 
mathematical probability of their presence should be determined, if this is 
possible 

Through the courtesy of Dr Krumbhaar and the Department of Pathol- 
ogy, records of patients autopsied at the University Hospital were placed at 
our disposal Consecutne protocols were examined, discarding all those 
uhicli revealed any t}pe of acute or chronic pulmonary disease except ter- 
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minal bionchopneumonia The icsiilts of this survey aie piesented in the 
following table 


Table IV 

Incidence of Fibrous Pleunl Adhesions m 515 Consecutive Autopsies (Acute and Chronic 
Pulmonarv Disease Omitted Except Ferminal Bronchopneumonia) 


At;e Group 

Number of Cases Old 

Adhesions 

% Old Adhesions 

10-19 

43 

10 

23 3 

20-29 

64 

29 

45 3 

30-39 

70 

26 

37 1 

40-49 

87 

42 

48 3 

50-59 

108 

55 

50 9 

60-69 

93 

55 

59 1 

70-79 

45 

23 

51 1 

80-89 

5 

2 

40 0 

Total 

515 

242 

47 0 


Separating the cases into decades it is apparent that from 10 to 20 years 
of age, old pleural adhesions are found post mortem in appi oximately 25 
per cent of individuals d}ing from various causes exclusive of pulmonary 
disease Aftei the age of 20 the} aie present m about 50 per cent of all 
such cases 

How does this table tally with the piesence of adhesions noted by those 
who have tieated pneumonia by pneumothorax and tabulated this finding? 
Our incidence was 62 per cent, Blake’s was 56 per cent, that of Holmes and 
Randolph 55 per cent 

Seeking an explanation for the extraordinary difference in mortality 
between Blake’s cases treated before the end of the third day and after this 
time, Ave studied 55 autopsy records of patients dying of lobai pneumonia, 
paying particular attention to the type of infection, the day of death, and the 
pathologic changes in the pleura While the information obtained is not 
sufficiently clear-cut to lend itself to statistical tabulation, the findings are 
of great interest Thirty-eight per cent of these cases (irrespective of age) 
showed old adhesions In addition to this, it was noted in the protocols 
that many of the patients dying early in the disease had fibrinous or sero- 
fibrinous pleurisy over the adjacent affected lobe oi lobes, while many of 
those dying late showed fibious pleurisy and in some there was a plastic 
exudate partially obliterating the pleural cavity This was particularly true 
m Type III infection 

Reverting to Blake’s tables which recoid the day on which the tempera- 
ture first returned to normal, in those ivho recovered without complications, 
it IS found that an artificial crisis was produced most frequently m the cases 
treated early None of the patients treated after the third day had a normal 
temperature until several additional days had elapsed In other words, it 
seems probable that during the third day, and much more frequently there- 
after, recent adhesions prevent adequate compression and artificial crisis 

We firmly believe that the involved lobe or lung must be completely sur- 
rounded with air if artificial crisis is to be achieved and this can only occur 
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if the pleural cavity is almost entirely free Unless this treatment can pro- 
voke an artificial crisis it does no good and the patient goes on to crisis or 
lysis at the expected time Termination by crisis is no proof of efficacy of 
treatment unless the crisis is artificially induced by it In those treated 
early, whei e the pleural cavity is free, the effect is di amatic 

SUAIMARY AND CONCLUSIONS 

The lecords of 197 cases of lobar pneumonia treated by artificial pneumo- 
thoiax are reviewed The death rate m this group is essentially the same 
as general hospital mortality from this disease under all other forms of 
treatment We have not attempted to revise our statistics by excluding the 
palpably hopeless because no distinctions are drawn in compiling hospital 
mortality 

Foi the reasons which we have given, we disapprove of the use of arti- 
ficial pneumothorax in lobai pneumonia m children 

This tieatment is probably without effect on preexisting blood stream 
invasion but may possibly prevent late bacteremia if it is used effectively 
before blood stream invasion occuis 

It IS probable that eaily tieatment neither increases nor decreases the 
usual incidence of spread Theie are good reasons to believe that late 
treatment increases the chances of its occuirence If this proves to be 
collect, artificial pneumothorax is contraindicated m lobar pneumonia after 
the third day of this disease 

It does not increase the incidence of empyema m adults unless such large 
quantities of air are intioduced that positive pressures are deliberately pro- 
duced and maintained 

The greatest obstacle to effective early treatment is the presence of pre- 
existing fibrous adhesions in almost 50 per cent of adults of middle age 
This barrier is almost insurmountable in patients treated after the third day 
because the pleural reaction after this time adds new adhesions to the pre- 
dictable 50 per cent already piesent, thus making complete compression and 
artificial crisis virtually impossible 

Artificial crisis can only occur with a free pleural cavity, band adhesions 
possibly excluded, and may be expected in 50 per cent of cases treated befoie 
the fourth day This statement is predictable and is in accord with clinical 
experience Nothing is accomplished by compression treatment unless arti- 
ficial crisis IS achieved 

Specific seium therapy is applicable to about 50 per cent of all patients 
with lobai pneumonia Artificial pneumothorax is capable of producing an 
ai tificial crisis in about the same proportion of cases and can be used in any 
and all types of lobar pneumonia provided the involvement is unilateial 
Both specific serum and pneumothorax must be used early to be effective 
Artificial pneumothorax properly used is a real and permanent addition to 
the treatment of lobar pneumonia In those cases in which artificial crisis 
is induced, one is privileged to witness an apparent miracle 
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Theie is nevei any contiaindication to any other type of tieatment, 
specific 01 non-specific, and the most favorable i esults will be achieved by the 

I ational and coincident use of all appropj late therapeutic measures 
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AGRANULOCYTOSIS 

By Henry Jackson, Jr, MD, Boston, Massachusetts 

It would be impossible adequately to cover all aspects of the disease 
agranulocytosis in the time at my disposal I have chosen, therefoie, to 
attempt to claiify in so far as my knowledge of the subject permits, certain 
phases of the condition which aie at piesent under dispute Brevity neces- 
sitates a certain amount of dogmatism for which I have but little enthusiasm 

In the first place, is there such a disease entity at alP I believe there 
IS It is characterized by extreme leukopenia and neutropenia and occurs 
at all ages except early childhood The onset is usually sudden, fever is 
constant and in the majority of instances ulcerative or even gangrenous 
lesions appear in the oral cavity, gastrointestinal tract and elsewhere The 
disease runs, as a rule, a rapid course, ending in recovery or death in a 
short time Much more rarely the disease is subacute or regularly lecui- 
lent In the true condition there should be no anemia of moment, unless 
due to some unrelated disease, no thrombopema, no hemorrhages into the 
skin or mucous membranes and the blood smear should show few, if any, 
immature white blood cells There should be no lymphadenopathy not 
readily accounted for by adjacent sepsis nor any notable enlargement of 
the spleen Unless these criteria are adhered to with some semblance of 
strictness, hopeless confusion results, as can readily be seen by perusal of 
the literature, particularly the French 

Yet leukopenia in and by itself does not make the diagnosis I cannot 
emphasize this point too strongly Leukopenia and neutropenia are com- 
mon to many diseases — pancytopenia, pernicious anemia, benzol poisoning, 
arsenic poisoning, Kala-azar, miliary tuberculosis and certain instances of 
acute aleukemic leukemia Each of these diseases has clinical and hema- 
tological characteristics which serve in most instances to identify it Be- 
fore the diagnosis of agranulocytosis is decided upon one must carefully 
eliminate all these There remains what for lack of a better term may be 
called agranulocytosis IMettier estimated that but 6 per cent of all leuko- 
penias m his clinic could properly be called agranulocytosis Doan has 
reached similar conclusions 

The pathological changes in the bone marrow in agranulocytosis have 
been so dn erseh described that one is left utterly bewildered and tins state 
of aflairs has ser\ed as an opening ■\\edge for those who maintain that 
agranulocjtosis is not a true disease, but merely a symptom complex It 
IS fortunate, theiefore, that Kiumbhaar and Fitz-Hugh and more recently 
Custer of Philadelphia have come forward with a clear cut and masterly 
description of the changes found in the tiue disease From an analysis of 
11 cases coming to postmortem Custer concluded that there was a marked 

* Read at the Philadelphia meeting of the American College of Physicians, May 3, 1935 
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piolifeiation of the myeloblasts with a failure of these cells to mature, a 
view first suggested by Fitz-Hugh and Krumbhaar The other elements 
of the bone maiiow' were undisturbed More or less hyperplasia of the 
femoial mairow occuired, especiallj m the more chronic cases From an 
analysis of 27 cases of my own coming to autopsy I ha\e reached essen- 
tially the same conclusions and I heartily agree with Custer that the bone 
mairow' of agranulocytosis secondary to arsenical poisoning is quite dif- 
ferent Ceitamly the bone marrow of true agranulocytosis bears no re- 
semblance to that of pernicious anemia, aplastic anemia, or acute leukemia 
— all diseases which may give extreme leukopenia Yet without examina- 
tion of the bone marrow one may be unable to diagnose which of these 
conditions obtains 

We have then a characteristic clinical picture with a coriespondmgly 
characteristic pathological one Such w'^ould appear to justify the catalogu- 
ing of agranulocytosis as an entity', at least until we are able to speak in 
terms of physiological pathology 

What then of the etiology of agranulocytosis^ A few years ago there 
was haidly a speculation as to the cause of the disease Now the pendulum 
has swung the other way and it is the fashion to inciiminate amidopyrine 
as the most common, if not the sole, cause There is unquestionably con- 
siderable evidence that amidopyrine may be, in at least certain cases, of 
etiological importance, but the post hoc ergo propter hoc argument is 
notoriously fallacious and I believe it behooves us to be cautious before 
drawing too broad conclusions There is no question but that many cases 
of agranulocytosis follow long or massive administration of the drug I 
have seen many such But some of these very same cases recover in spite 
of increased administration of the same drug during the height of the 
illness The drug cannot both cause and cure the disease Furthermore, 
I have many instances in which there was no evidence whatever that any 
such drug had been taken prior to the attack Again there are patients 
wdio have taken amidopyrine and become ill with the disease, stopped the 
drug completely and still had one or more relapses , and finally I have seen 
instances in which the attack has been apparently precipitated by amido- 
pyrine, increased dosage of which after complete recovery has produced not 
the slightest change in the blood picture It has been suggested that 
agranulocytosis has virtually disappeared and that this disappearance is 
due to the withdrawal of the drug from the market Yet the evidence is 
that the sales of amidopyrine in this country were greater in the last six 
months of 1934 than ever before I hold no brief for the harmlessness 
of amidopyrine but I must point out what I believe to be a fact — that 
amidopyrine has not been proved to be the sole or even the major cause 
of the disease That it is of importance in certain cases I do not for a 
moment deny 

That an endocrine factor may be at the basis of some cases is suggested 
by those instances in which the onset occurs at the time of menstruation 
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but I know of no work which has disclosed experimentally the nature of 
this endocrine abnormality 

Personally I am inclined to believe that the disease agranulocytosis is 
of varied etiology, but there would seem to be no good reason for denying 
the existence of the entity on this ground alone Pernicious anemia may 
be due to lack of an intrinsic factor, to radical surgical interference with 
the gastrointestinal tract or to malignant disease preventing the proper 
functioning of such factors as cause a proper maturation of the red cells 
In a similar manner a vaiiety of agents, known and unknown, may prevent 
proper maturation of the granular white cells and so produce the disease 
agranulocytosis 

Now as to the treatment of the disease I entei this phase of the dis- 
cussion with many misgivings, for it has been my lot to be responsible for 
one foim of treatment Certain forms of therapy, such as sterile milk, 
leukocytic extract and the like can be disposed of as valueless Roentgeii- 
lay IS probably useless When one comes to transfusions, there is less 
unanimity of opinion Unquestionably cures have followed tiansfusion, 
as they have occurred spontaneously and following a large variety of reme- 
dies, but there would not seem to be convincing evidence that they are 
actually beneficial, and numerous authors have pointed out that following 
them the white count may fall even to lower levels Personally I am 
decidedly against transfusions in this disease 

Pentnucleotide was introduced in 1929 and has been used with varying 
success by a large number of physicians all over the world Curiously 
enough it would appear that in the hands of some there were rather uni- 
formly good results, while others have had consistently poor lesults The 
explanation of this apparent fact is not clear Granting for the moment 
the premise that pentnucleotide is of value in the treatment of agranulocy- 
tosis, it is well to inquire as to the cause of such failures as have been 
recorded There would seem to be two important factors One is dosage 
Again and again in the literature one finds case reports indicating that 
pentnucleotide was of no avail, yet careful analysis of the cases shows that 
but a half or a quarter or even less than the recommended amount was 
gnen Such reports do not militate against the possible usefulness of the 
drug It is generally agreed that liver extract will cure pernicious anemia, 
but It must be given in sufficient amounts to be effective We recommend 
non that 40 c c pentnucleotide be given each day intramuscularly One 
cannot judge its effectiveness, or lack of it, from smaller amounts Un- 
fortunately in certain instances fairly severe systemic reactions occur, so 
it IS well to start n ith smaller amounts before proceeding to the largei , and 
in some instances full amounts cannot be given at all It is useless, how- 
e\er. to give small infrequent amounts 

Further, it must be recognized that agranulocytosis is often a fulminat- 
ing disease and that complete absence of granulocytes for more than a rela- 
tively short time is probably incompatible with life In spite of adequate 
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dosage of a theoi etically potent diug, theiefore, a patient may die before the 
beneficial i esults accrue 

TJie second factoi in the apparent failuie of pentnucleotide in certain 
cases would appeal to be impioper diagnosis As Custer says, the diagnosis 
of agranulocytosis can often be negated by a glance over the clinical records 
Theie has nevei been any claim that pentnucleotide will cure acute leukemia 
— even m the aleukemic stage — ^yet the clinical differential diagnosis between 
aleukemic leukemia and agranulocytosis may be fi aught with the greatest 
difficult} Theie has never been any claim that pentnucleotide will cure 
aplastic anemia oi pernicious anemia, yet many times, particularly in the 
foieign liteiatuie, instances of accompanying leukopenia in these diseases 
have been labelled agranulocytosis and treated as such Again I would 
emphasize that leukopenia in and by itself is no criterion for the diagnosis 
of agranulocytosis If we grant the existence of a disease entity we must 
confine oui therapeutic aims to this entity before deciding on their merits 

Livei extiact has recently been suggested as a cure for agianulocytosis 
Theie is no question that cuies have followed its use, but if such se- 
quence of events be legarded as evidence of the effectiveness of the drug in 
this disease, how many moie data have we on this score alone ^ Further- 
more, many of the cases reported as cured by liver extract are obviously 
pernicious anemia with extreme leukopenia Of this there can be no doubt 
Bonsdoiff treated two cases with hvei intravenously with lecovery in both 
instances There seems to be no reason to doubt, howevei, that the first 
patient was suffering from pernicious anemia She had a red blood cell 
count of 528,000 per cu mm , a color index of 1 32 and a white count of 
1,750 His second patient had extreme leukopenia apparently due to 
novarsenobenzol and bismuth The withdrawal of these drugs may well 
have had as beneficial an effect as the liver extract Bonsdorff argues that 
because the white count rises in pernicious anemia following liver therapy 
it should also rise in agranulocytosis Yet the mechanism of the leukopenia 
of pernicious anemia is as yet not clear It may well be that it is similar to 
that which produces the anemia in leukemia, namely a crowding out of one 
series of cells by the overgiowth of another If this be so, liver therapy 
would cause a rise of the white blood cell count in pernicious anemia by an 
indirect rather than a direct method At present the ultimate value of hvei 
therapy m agranulocytosis cannot be estimated It can only be said that a 
few patients have been successfully treated There would appear to be less 
evidence for the effectiveness of liver extract than there is for pentnucleotide 
Either the one or the other, or neither, may ultimately prove to be of value 
At present a larger number of cures have followed pentnucleotide than any 
other form of therapy, but the drug must be given in the correct dosage to 
the correct disease 

One author has suggested that the sole hope for the granulopenia patient 
is sepsis I can only say that that hope is all too often fulfilled That sep- 
sis raises the white count in the presence of a normal bone marrow is no 
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evidence that it will or can stimulate a paralyzed bone mairow to activity 
One of my cases developed agranulocytosis in the midst of an attack of boils 
It would be far better m my opinion to do all we can to avoid infection 
It appears to me that at present the best method of treating true agranu- 
locytosis IS by intelligent nursing caie, adequate fluids and food, the careful 
avoidance of sepsis, if possible, and the administration of full doses of pent- 
nucleotide Such imperative surgical measures as would be instituted in 
patients with a normal blood should be used fearlessly m agranulocytosis 
Codeine is the best sedative The futuie only will tell whether this regime 
IS the most effective It may well be that some other di ug will be found f ai 
moi e effective 



CYCLICAL AGRANULOCYTIC ANGINA ‘ 


By D J Stlphi:\s, MD, and John S Lawrence, MD, 
Rochatc), Nczv Yoik 

Although Fianke^ in 1930 was able to find only three instances of 
the recurrence of attacks of agranulocytic angina, there are at the present 
time nunieious reports of this condition in the literature In a few in- 
stances these episodes of agranulocytosis have been cyclical m charac- 
a -1 5, r these cyclical cases® has had recurrences simultane- 

oush with the menses During the past two years we have had undei 
constant observation a patient who has piesented this unusual picture of 
recuirences of granulocytopenia with each menstrual period A brief re- 
port of the mam findings m this patient has been made previously The 
purpose of this paper is to give the results of oui studies of this patient in 
more detail in the hope that the data may be of some use in the further 
study of this disease of obscure etiology^ 

Case Report 

Mrs G K, a 38 year old, white widow w'as observed in Iier first attack of 
granuIoc 3 topenia in November 1932 She had previously been seen on several occa- 
sions in the Out-Patient Department because of symptoms of mild hypertrophic 
arthritis and repeated attacks of urticaria and migraine In February 1930, she had 
been admitted to the hospital because of an especially severe attack of urticaria 
She gave a history of having taken daily doses of aspirin or amidopyrnine for head- 
ache for several weeks It is of interest that at this time, the total white blood cells 
numbered 7600 per cu mm , wath differential formula as follows Polymorphonuclear 
neutrophiles 65 per cent, lymphocjTes 33 per cent, monocytes 2 per cent Skin tests 
for a number of foods and other substances, including amidopyrine, acetylsahcylic 
acid and neocinchophen were uniformly negative In September 1931, cholecvst- 
ectomy was done because of chronic cholecystitis and cholelithiasis At this time 
the w'hite blood cell count was 8600 per cu mm , wnth the following differential 
leukocyte formula poijmorphonuclear neutrophiles 73 per cent, lymphocytes 19 per 
cent, monocjTes 7 per cent, eosinophiles 1 per cent During the following year she 
remained well except for frequent headaches (migraine) and dysmenorrhea, for 
which she took amidopyrine, acet 3 dsalicylic acid and sodium amytal The exact 
dosage and frequency with which these were used is not known 

On November 3, 1932 the patient w'as again admitted to the hospital Six days 
before, during the menstrual period, there had been sudden onset of an acute illness, 
chai actenzed by chills, fever, headache, malaise, anorexia and sore throat On 
examination she appeared to be acutely ill The temperature was 37 5° C , pulse 90, 
respirations 20 The pharynx w^as diffusely reddened and edematous Cervical 
lymph nodes were moderately enlarged There were no other pl^^sical findings of 
significance Throat culture showed a mixed flora wuth 20 per cent Si) eptococcus 
hcmolyiicus The urine showed no abnormalities Blood counts on admission were 

* Received for publication February IS, 1935 cuitux-j j 
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as follows red blood cells 3,850,000 per cu mm , hemoglobin 11 0 gm per 100 cc of 
blood, white blood cells 2000 per cu mm Of the latter, 14 per cent were polymor- 
phonuclear neutrophiles, the remainder non-granular cells Local treatment of the 
throat was instituted and daily injections of pentnucleotide K-96 were begun 
During the first three days in the hospital the temperature varied between 37° and 
38 5° C By November 9 the temperature had returned to normal and the throat 
symptoms had subsided At this time the leukocytes numbered 6800 per cu mm 
of which 59 5 per cent were neutrophiles Leukocyte counts during this attack and 
during the following two years are shown graphically in figure 1 



On November 29, two days before the onset of the menstrual period, the patient 
i\as again admitted to the hospital because of a decreasing leukocyte count At 
this time the white blood cells numbered 2900, with 19 per cent granular cells 
There were no sjmptoms with the exception of fatigue which was attributed to 
overwork Pentnucleotide was again given in doses of 10 cc intramuscularly twnce 
dailv and continued for eight dajs, at the end of which time the leukocyte count was 
normal On December 7, a biopsy of sternal bone marrow was obtained The 
bone mariow appeared to be essentially normal, except for an apparent decrease in 
the number of megakart ocytes There was an abundance of myeloid cells in all 
stages of detelopment 

In the middle of December, the patient developed a furuncle of the left nostril, 
slight swelling of the left side of the face and a tender, enlarged lymph gland in the 
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left antenoi cervical icgion Duiing tins infection, winch subsided in a few days 
the Ieukoc 3 te count remained normal During the ne\t two months there weie no 
complaints Theie vvcie, howevei, two periods of leukopenia during which the total 
leukocj te count w as less than 4000 per cu mm , the total granulocytes less than 2000 
per cu mm Each of these episodes occtined at the time of the menstrual period 

During the last 10 daj's in Febiuary 1933, there* was a mild upper respiratory 
infection, with giadual dectease in the leukocj'te count On March 4, the total white 
blood cell count had dropped to 900 per cu mm with 1 per cent granulocytes In 
addition to rhinitis, theie was herpes labiahs, with sw^elling, redness and tenderness 
of the upper Iip The menstiual pciiod had begun the day before Pentnucleotide 
was again given During the ne\t two weeks there was a gradual increase in the 
number of granulocv’tes and subsidence of the infection 

At this time the patient had been under observation for five months With each 
of five menstrual periods, theie had been an attack of neutropenia Three of these 
had been of sufficient sev'erity to requiie admission to the hospital After much 
discussion it was decided to induce menopause by surgical procedures Accordingly, 
on Itlarch 21, 1933, subtotal hystei ectomy and bilateial salpmgo-oophorectomy were 
done bj' Dr Karl Wilson On the morning of the operation the wdiite blood cell 
count was 9600 per cu mm with 81 5 per cent granulocytes Six hours after 
operation, the total leukocytes had increased to 30,500 per cu mm , of which 93 5 per 
cent were granulocjdes Duiiiig the next few days, however, there was a precipitous 
diminution in the total leukocytes and granulocytes For several days the granulo- 
c>tes varied between 800 and 1500 per cu mm During this time the patient was 
making an otherwise uneventful lecov'crj' from the operation Microscopic examina- 
tion of the ovaries showed a relativelj laige number of corpora fibrosa and an 
unusual persistence of old corpora lutea During the period from March 12 to 
April 15, 1933 the urine was examined daily by Dr C A Elden for the presence of 
estrin by a method previously described ® During the 10 days before operation 
the 24-hour urine specimens contained an average of about 25 rat units of estrin, 
for 25 days after operation the average content was 5 to 10 rat units During this 
period there were tw'o cycles of neutropenia There was no apparent relationship 
between the leukocyte count and the amount of estrin excreted in the mine Ex- 
tracts of the patient’s urine showed a positive ovulation test on the twenty-second 
day and on the sixty-second day after operation 

During the next few months there were recurrent periods of neutropenia of 
varying severity at approximatelj monthly interv'als (figure 1) With the majority 
of these there were no evidences of infection and admission to the hospital was not 
necessaiy during this period Many of the attacks of neutropenia were, however, 
accompanied by fatigue, irritability, some general malaise and on a few occasions 
slight soreness of the throat The moderate degree of anemia that was present 
during the earlj months of observation had been relieved by large doses of iron by 
mouth The hemoglobin and red blood cell levels have since remained within 
normal limits 

For several months after operation there were menopausal symptoms, chiefly in 
the nature of frequent “ hot flashes ” Between July 20 and August 3, theehn was 
administered in daily doses of 3 c c intramuscularly From August 3 to 18 the 
daily dose of theehn was 2 c c During the period of theehn administration there 
was partial relief of menopausal symptoms but there was no apparent effect on the 

neutr^pemc^cycle^ 13, 1933, it was again necessary to admit her to the hospital 
because of fever, prostration, and marked soreness of the throat and gums The 
throat was beefy red, there was marked gingivitis, moderate enlargement and tender- 
ness of the cervical lymph nodes and an inflamed, tender, thrombosed hemorrhoid 
The white blood cell count dropped to 600 per cu mm and granulocytes disappeared 
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entirely from the peripheral blood Because of the severe reactions which attended 
the injections of pentnucleotide in three previous attacks in which it had been given, 
and in view of the fact that spontaneous recovery had resulted from other periods of 
severe neutropenia, nucleotide was not given Treatment was limited to local and 
symptomatic measures There was gradual increase in the total leukocytes and 
granulocytes and the manifestations of infection subsided 

In December, there was a period of moderate neutropenia without symptoms 
Throughout January 1934 the white blood cell count remained at a normal level, 
although there was a moderately severe respiratory infection during the latter part 
of the month During February, however, sore throat, gingivitis, herpes and fever 
again appeared and were accompanied by a decrease in the total leukocyte count to 
1450 per cu mm with 10 5 per cent granulocytes on the seventeenth During the 
next three days Lederle’s Liver Extract was given intramuscularly in doses of 6 c c 
daily Again the leukocyte count rose and the symptoms disappeared 

During the first week in March 1934, the patient was requested to omit medicines 
of all kinds with the exception of codeine, which was necessary for the control of 
headache This restriction has been maintained since that time During the latter 
part of March there was a decrease in the white blood cells and granulocytes with 
subsequent gradual increase during the early part of April Since that time the 
leukocyte level and the percentage of granulocytes have been within normal limits 
and the patient has remained well except for occasional headache 

During the two year period from November 1932 through October 1934, we 
have obseived in this patient 11 periods of severe granulocytopenia, five of these 
were accompanied by fever, lymphadenopathy and evidences of infection of the upper 
respiratory tract Symptoms during the other six periods were limited to malaise, 
fatigue, irritability, and slight sore throat In addition there were five symptomless 
periods of less severe granulocytopenia, during which the total number of granulo- 
cytes was reduced to a level varying between 1000 and 2000 per cu nim Through- 
out the period from January 1930 to March 1934, frequent doses of amidopyrine and 
other analgesics and sedatives were taken On four occasions, amidopyrine was 
administered to the patient during obseivation in the hospital (figure 1) No sig- 
nificant change occurred in the trend of the leukocyte level at these times At least 
one neutropenic cycle (in March-Apnl, 1934) occurred w'lthout antecedent drug 
ingestion 

Throughout the two year period of observation, during which approximately 400 
differential leukocyte counts of 200 cells each were made, eoSmophiles were observed 
in the differential formula on only two occasions Basophiles and monocytes were 
present in small numbers during this period, the relative number of lymphocytes 
varied inversely wnth the number of neutrophiles 


Discussion 

We felt justified in having a bilateral salpingo-oopliorectomy performed 
for the following reasons First, the patient was a wudow with one child 
and had no desire for marriage and other children Second, her age was 
such that the menopause would occur normally within a few years Third, 
the exact coincidence of the menstrual cycle and the period of granulocyto- 
penia on repeated occasions was so striking that it seemed reasonable to 
assume that there might be some causal relationship even though similar 
cyclical recurrences had been observed m the male ^ Fourth, the patient 
was perfectly wulhng to have the operation performed as an experiment 
The effect of the oophorectomy is difficult to evaluate Cyclical recur- 
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renccs weie present foi one yeai after operation However, the general 
shape of the cunes leprcscnting the total number of white blood cells and 
the absolute number of ncutiophiles in the blood stream underwent some 
changes duiing this peiiod On the whole, the average total number of 
cells was less and so fai as this goes suggested that gianulopoiesis was 
inhibited by this opeiation Nc\eithelcss, aftei this postoperation period 
of one year theic has been no recurrence for 10 months The question 
naturally aiiscs as to iihethci the omission of amidopyrine was responsible 
for the disappeaiancc of the recurrences We cannot answer this Cer- 
tain it IS that amidopjime was taken at repeated mteivals duiing the period 
of recuirences without any demonstrable effect on the white blood cell 
pictuie It IS unfortunate that we ha\e no accuiate record of the amount 
of this diug that was taken at vaiious times In view of the many reports 
in the literature since the original papers by Watkins ° and Madison and 
Squier suggesting a close relationship between the ditig and granulopenia 
w^e have been unwilling to gne amidop 3 nne to this patient We do not 
feel, howe\er, that the evidence tn (his case justifies any statement to the 
effect that this chemical agent w'as the responsible factor In this connec- 
tion, Jackson’s “ lecent leport of the absence of ingestion of pyramidon 
or related drugs in 44 per cent of his series of cases is of interest 

In connection w'lth the feeling of ceitain investigators^^ that allergy is 
a strong factor in these cases, there is confirmatory evidence to be found 
in the fact that she has suffered from extreme generalized urticaria in the 
past Against this idea is the almost total absence of eosinophiles from 
the peripheral blood of this patient throughout her entire course of illness 

In regard to therapy, we find little evidence in this one patient of an}'’ 
benefit from either pentnucleotide or liver extract It is true that the 
periods of granulopenia w'ere of shorter duration and that lecovery from 
them was associated with the presence of more myelocytes in the peripheral 
blood wdien one or both of these substances w'ere administered intramuscu- 
larly However, these findings represent no gi eater variations from the 
usual response of such patients than one would expect to find in untreated 
cases 

Our lesults with regard to the urmaiy output of the female sex hormone 
and of an anterior pituitary-hke substance are of some interest In con- 
trast to the findings of Thompson ^ we found absolutely no correlation 
between the level of the white blood cell count and the number of rat units 
of female sex hormone secreted in the urine Prioi to oophorectomy our 
values were within normal limits (approximately 25 to 26 units daily) at 
a time when there was well marked granulopenia Following operation 
these values dropped to approximately 5 to 10 units daily and re- 
mained there even when neutropenia w'as present These findings w'ould 
seem to indicate that the white blood cell picture was independent of the 
o\arian hormone resulting from follicular activity Further confirmator} 
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evidence of this is found in the failure of theehn to produce any change 
in the white blood cell picture The results of the repeated determinations 
of the amount of anterior pituitary-hke substance m the urine give only 
slight room for speculation The most that can be said m this connection 
IS that a positive test was found at an earlier postoperative date than is 
usual That these findings point to any positive connection between this 
substance and the white blood cell picture, is open to considerable question 

The histological changes in the ovaries of this patient were of the same 
character as those seen in the ovaries of monkeys following the adminis- 
tiation of large quantities of anterior pituitary-like hormone (prolan) 
In view of this we studied the white blood cell picture of two monkeys foi 
two months while they were receiving 1 0 cc antuitrm S (Parke, Davis 
and Company) daily subcutaneously No change m the white blood cell 
formula was demonstrable 

In order to determine whether menstrual periods in normal young 
women were associated with any comparable changes m the blood picture, 
we have investigated the total and differential white blood cell counts of 
SIX normal young women over a period of two months including two 
menstrual cycles No variation greater than normal was present m the 
white blood cell counts of these individuals These findings are m accoid 
with those of Smith and McDowell 

The bone marrow findings are of interest since they presented a normal 
picture What they would have been at the time of granulopenia we do 
not know In this connection, it is of interest that this patient was able 
to respond to operation by the usual postoperative leukocytosis This abil- 
ity to respond normally to stimuli to white blood cell formation at periods 
after the subsidence of acute granulopenia has been noted previously 

Summary- 

The findings in a patient with agranulocytic angina manifested by re- 
currences at the time of the menstrual cycles have been reported Follow- 
ing bilateral oophorectomy there was slight change m the picture during a 
period of one year, after which time no further recurrences occurred 

Amidopyrine was taken at times by this patient but our data do not 
allow any positive statement as to any causal relationship between it and 
the cycles of granulopenia 
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THE ETIOLOGY AND PREVENTION OF ANEMIA IN 

PREGNANCY ' 

By Maurice B Strauss, M D , Boston, Massachusetts 

Pregnancy may be a coincidence in the course of any number of con- 
ditions which m themselves cause anemia, such as leukemia, hemolytic 
jaundice, and chronic blood loss Furtheimore the gravid state may in part 
be responsible foi hemorrhage, pyelitis and puerpeial sepsis, each of which 
may contribute to the development of anemia Disregarding patients with 
anemia due to such well lecognized causes, theie lemains a large group of 
women who dui mg pregnancy develop model ate to severe anemia which has 
no obvious etiology Two kinds of such anemia are encountered One 
type, hypochromic in character, occurs much more frequently than the second 
type which is macrocytic, oi “ pei mcious ” in morphology 

Hypochromic anemia in non-piegnant individuals is generally believed 
to be due to a nutritional deficiency This deficiency may result from a 
direct dietary lack, or from faulty absorption due to gastrointestinal ab- 
normalities, 01 from a loss of blood-building materials, as for example, m 
chronic bleeding Not infrequently a combination of two or all three of 
these factors is encountered in any given case 

When women suffering from these defects become pregnant, not only 
may a preexisting anemia be much enhanced but severe anemia may develop 
In the hypochromic anemia of pregnancy there is seldom significant alteia- 
tion in leukocytes or blood platelets, but stained films show small pale ery- 
throcytes The chief presenting clinical symptoms are pallor, lack of a sense 
of well being and excessive fatiguability In the very severe cases edema, 
dyspnea, prostration and syncope may be observed Rarely is enlargement 
of the spleen detected 

Thirty patients with this type of anemia in pregnancy were studied,^ 
all of whom had severe anemia, with less than 45 per cent hemoglobin 
(Sahh) (7 02 gm per 100 cc) Rigorous examination failed to reveal 
concomitant disease or loss of blood Seventeen of the 30 patients had com- 
plete posthistamine gastric anacidity, even when examined aftei partui ition 
Ten patients had little or no free hydrochloric acid in the gastric secretion 
after the usual alcohol test meal, and diminished amounts after histamine 
stimulation Two patients only had normal gastric acidity post partum 
With but one exception, all the patients wFo did not have complete gasti ic 
anacidity had partaken of diets poor in ii on, not only throughout pregnancy 
but often o\er a period of years Eight of the 17 patients wnth complete 
absence of gastric free hydrochloric acid had partaken of good, if not op- 

*Read at the Philadelphia meeting of the American College of Phjsicians, May 2, 1935, 
From the Thorndike Memorial Laboratora, Second and Fourth Medical Services (Har- 
\ard) Boston Citj Hospital, and the Departments of Medicine and Tropical Medicine, Hap' 
aard Iifedical School, Boston, Massachusetts 
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timal, diets thioug-hout piegnancy, while the lemaindei had not had an ade- 
quate intake of iion-containing foods It was thus appaient that eithei 
gastiic secietoi}^ defects oi diets deficient in iron-containing foods, oi both 
these factors, weie picsent in the patients with hypochiomic anemia de- 
\ eloping in piegnanc} Recently Davies and Shelley - have made a simi- 
lar stud} of h}pochiomic anemia in pregnancy Two of their 20 patients 
had normal gastric acidity, the othei 18 having hypoacidity or anacidity 
Deficient diets weie encountered in 14 of the 20 women 

Fuitheimore it is to be lemenibeied that all of these women had what to 
them was essentially compaiahle to chionic blood loss, since the building 
stones for the fetal hemoglobin are of necessity derived from the maternal 
organism “ No mattei how anemic the motheis became, in every instance 
their infants weie boin with a normal led blood cell count and a normal 
amount of hemoglobin ^ The matei lals entering into the formation of the 
fetal hemoglobin are just as ceitainl} lost to the mother as if there were 
menoi rhagia 

The treatment of Inpochromic anemia in piegnancy does not diffei from 
the treatment of this condition in non-piegnaiit patients Iron in adequate 
dosage (6 gm of feiric ammonium citrate or 1 gm of ferrous sul- 
phate daily m our e-xpeiience) has lesulted in prompt recovery fiom the 
anemia in every instance ^ Hemoglobin is i egenei ated in the severe cases 
at a rate of approximalel} 1 per cent (0 156 gm per 100 cc ) per day, 
iriespective of whether treatment is instituted during or after pregnancy 

The prevention of this type of anemia in piegnancy may probably be 
accomplished, in the absence of gastrointestinal disturbances, by suppl>ing 
the pregnant woman with a diet adequate in blood-buildmg materials A 
study which is now being cai ried out “ indicates that hypochromic anemia 
may be uniformly prevented by the administiation of small doses of ferrous 
sulphate (0 4 to 0 6 gm ) dail>, to pregnant women In a series of 
100 normal piegnant women so treated anemia has not developed, whereas 
a significant degree of hemoglobin reduction has occurred not infrequently 
111 a control series of 100 normal pregnant women studied under the same 
conditions as the first group but not given iron 

The prevention and treatment of this form of anemia in pregnancy is 
important, not only from the viewpoint of the health of the mother, but 
also that of the child Although the infants born to women suffering 
from hypochromic anemia of pregnancy show no reduction in the number 
of red blood cells or the percentage of hemoglobin at birth, they ordinarily 
develop hypochromic anemia during their first j'^ear of life This is pre- 
sumably due to a failure on the part of the fetus to store an adequate 
amount of blood-building materials during its intra-utenne existence 
During that period of neonatal life when its diet is usually restricted to 
milk, the normal infant diaws upon its large supply of iron store in tie 
liver and other organs, which is probably lacking m infants born of women 
who are themselves deficient m iron If, however, the anemic metier is 
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given sufficient iron before delivery so that her hemoglobin approaches the 
noimal range at oi befoie parturition, hypochromic anemia due to deficient 

II on storage does not develop m her mfai^t ® 

Patients with macrocytic or “ pernicious ” anemia of pregnancy are 
usually more seriously ill than those with hypochromic anemia In addi- 
tion to the symptoms referable to anemia per se, nausea, vomiting and 
diarrhea are common Fever, without demonstrable infection, abating 
when specific anti-anemic therapy is employed, occurs m most cases Sore- 
ness of the tongue, splenomegaly and neural signs are occasionally encoun- 
tered Gastric anacidity or hypoacidity occurs in about 50 per cent of cases 

The examination of the blood shows that the number of erythrocytes 
IS more maikedly diminished than the amount of hemoglobin so that the 
color index is usually above 1 Moderate variation in size and shape of 
the red blood cells on stained blood films is the rule Macrocytes, micio- 
cytes and tailed forms are frequent Megaloblasts are larely seen except in 
the early stages of remission 

Mean corpuscular volume determinations show a somewhat increased 
cell size (from 105 to 130 cubic microns), on the average not so marked 
as m Addisonian pernicious anemia The concentration of hemoglobin 

III the red blood cells is frequently slightly reduced The leukocytes and 
blood platelets are either normal or slightly decreased A relative increase 
of lymphocytes accompanies the leukopenia in most cases The serum 
color IS either normal or slightly more yellow than normal 

There is evidence which suggests that this anemia is a manifestation 
of the same kind of nutritional deficiency state as exists generally in 
anemias of the pernicious type Studies of these patients have shown that 
the same etiologic mechanisms produce this type of anemia in pregnancy 
as aie active in non-pregnant patients Certain of the women apparently 
develop the deficiency state as a result of inadequate diet alone ® , in others 
a virtual deficiency develops because of a lack of Castle’s “ intrinsic factor ” 
of the gastric juice ^ , and in many there is reason to believe that a com- 
bination of both these causes is responsible ^ Clear-cut evidence pointing 
to defective absorption as an etiologic factor in this type of anemia in 
pregnancy is lacking, but it seems probable that this is involved in certain 
cases 

Macrocytic (pernicious) anemia of pregnancy may be relieved by the 
administration of materials potent in Addisonian pernicious anemia When 
treatment is instituted during pregnancy much larger doses of potent 
material than are usual in the average case of Addisonian pernicious anemia 
may be required For patients who do not respond readily to potent 
material administered orally, liver extract should be injected Daily in- 
jections of as much as 5 to 10 c c of Solution Liver Extract Lilly 
(N N R ) have been required in certain cases in order to produce remission 
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Summary 

1 4 he h}pochiomic anemia of piegiiancy is due eitliei to a direct 
dietar) deficiency oi to a deficiency conditioned by gastric anacidity, liypo- 
acidit} 01 associated gastiomlestinal defects in the piesence of the fetal 
demand foi blood-buikhng inateiials It may be completely lelieved, either 
dining or aftei piegnancy, b} the administiation of non in suitable (usually 
large) doses 

2 The macroc}tic anemia of piegnancy may be due to a temporary 
lack in the gastric juice of a specific intiinsic factoi, to direct dietary 
deficiency, or to a combination of these factors It may possibly result 
at times fioiii distuibances of intestinal absoiption It can be relieved 
either during or aftei piegnanc}' b) the administiation m adequate dosage 
of mateiials potent in Addisonian pcimcious anemia 

3 The development of anemia in piegnancy may best be prevented by 
supphing the pregnant woman with an adequate intake of blood-buildmg 
materials 
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A STUDY OF NINE CASES OF BRONCHOMONILIASIS ’ 

By John W Flinn, M D , F A C P , Robert S Flinn, M D , F A C P , 
and Zebud M Flinn, M D , Ptescott, Ansona 

Monilia may be regarded physiologically as true yeasts since they too 
ferment sugars with the production of gas Morphologically, however, 
they differ from true yeasts (Saccharomyces) in that they have a vegeta- 
tive body (mycelium), consisting of a collection of fine filaments or threads 
(hyphae) and reproduce by free-born spores (conidia) True yeasts have 
no definite mycelium and they reproduce by ascospores Consequently the 
genus, Monilia Persoon is very generally placed m the class, Fungi imper- 
fecti (Hyphomycetes) It is further classified m the family Oosporaceae 
Saccardo, as its spores are arranged in chain-hke formation Further mor- 
phological differentiation has not been made and classification into genus 
and species is based on biochemical reactions m fermenting sugars 

Bronchomoniliasis is a disease of the respiratory tract caused by any 
species of the genus Monilia The first leported case was by Castellam 
from Ceylon in 1905 Boggs and Pincoffs of Baltimore reported the first 
case in the United States m 1915 A review of medical literature m 1931 
showed only 11 additional reports m the United States up to that time 
None of our cases are included m these figures 

The first case we recognized was referred to us in January 1924, from 
Wheeling, West Virginia, with a diagnosis of advanced pulmonary tuber- 
culosis Repeated examinations of the sputum were negative for tubercle 
bacilli and we made a tentative diagnosis of unresolved pneumonia Sev- 
eral months later while culturing the sputum for an autogenous vaccine 
we, quite by accident, stumbled on some yeast cells on a neglected plate of 
culture medium These yeast cells were subcultured and later classified 
by their morphology, their cultural characteristics and biochemical reac- 
tions in the genus Monilia 

In the meantime these microorganisms were injected into the lungs of 
rabbits and produced typical lesions, which will be referred to later Cul- 
tures from these lesions showed an organism with the same characteristics 
and chemical reactions as those isolated from the patient’s sputum We 
therefore felt justified in making a definite diagnosis of bronchomoniliasis 
We then issued stiict orders in our laboratorj- that a thorough search 
for fungi, including cultural study, be made on any sputum in which re- 
peated examinations failed to show tubercle bacilli In this way we have 
since picked up eight other cases of uncomplicated bronchomoniliasis, which 
otherwise would probably have been overlooked The same diagnostic 
methods were followed as m case 1 

* Read at the Chicago meeting of the American College of Physicians, April 20, 1934 
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It was not until 1933 that uc began to deteinnne with what species of 
Monilia we wcic dealing Fuithei stud} of then biochemical leactions m 
fermenting sugais enabled us to classify the miciooigamsms m our last 
two cases in the species Momha Pinoyi One of these cases came to 
autopsy and the same species of momha was lecoveied fiom the pleuial 
fluid, lungs and brain Autopsy findings aie lepoited later 

Ce \ SSI n CATION 

Table 1 shows the classification of nucioorganisms that we have tenta- 
tive!} adopted It follows somewhat closely that suggested by Castellani, 
and seems to us the most practical classification obtainable at piesent Its 
geneial pimciples weie indicated m our opening paiagiapb 

Tahlc I 

Classification of Microorganisms 

T li illopln ta Sperniatophj ta Plendopliyta Byrophyta 
(tlnilus) (seed) (fern) (moss) 


I'uiigacac Mgae 

(sapropli) tic and parasitic) (chlorophj II) 

Fungi (higher) Bacteria (lower fungi) Vegetative bodies 

Cumveetes (fungi found in man, filamentous forms, single nuclei) 

Fungi iniperfecti (Ihphoniycetes) veast-like fungi, free born spores 
T hallosporales (thallus reproduction, mvcehal h>phae) 

Blastosporinae (asexual, oval budding forms) 

Oosporaceae Saccardo (formation of chain-like spores) 

Momha Persoon (sugar fermentations, gas formation, budding forms in 
culture) 

Momha Pmoyi (sugar reactions, pathogenicity to animals) 

Mycology 

Figure 1, a, b, c, d, shows photomicrographs of cultures of Momha 
Pmoyi at different periods of growth Figure Ifl (48 hours) shows yeast- 
hke fungi with budding forms (class, Fungi imperfecti) In figure lb (3 
days) we see beginning division of the free-born spores Figure Ic (5 
days) shows the formation of mycelial hyphae (order Thallosporales) 
Figure Id (15 days) shows the formation of cham-hke spores (family 
Oosporaceae Saccardo) and mycelial hyphae 

Table 2 shows the fuither classification of these organisms into the 
genus Momha Persoon by their ability to ferment glucose and form gas and 
finally into the species Momha Pmoyi by their sugar reactions and patho- 
genicity to laboratory animals 


Subdivisions 


Divisions 


Class 

Order 

Suborder 

Family 

Genus 

Species 
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Fig 1 Cultures of Momha Pinoyi (a) Forty-eight hours’ growth showing yeast-hke 
fungi with budding forms (6) Three-day growth showing beginning division of the free- 
born spores (c) Five-day growth showing the formation of mycelial hyphae (order 
Thallosporales) (rf) Fifteen-day growth showing the formation of chain-like growths 
(family Oosporaceae Saccardo) 


Laboratory Diagnosis 

Monilia may be found very frequently m the normal mouth and throat 
so that the mere presence of monilia m sputum is not sufficient evidence to 
establish a diagnosis of bronchonionihasis Precautions should be taken 
to prevent contamination of the sputum from an outside source and the 
mouth and throat should be cleansed by gargling before collection of 
sputum 

A positive diagnosis of bronchomoniliasis is justified only by the con- 
stant finding of a pathogenic monilia species m the expectorated sputum 
The pathbgemcity of the organisms and their causative relationship to the 
disease nnquestion can be proved only when their mtra-pulmonary inocula- 
tion in rabbits results in the production of small pulmonary nodules Mi- 
croscopically, these nodules show a picture seen m other species of granu- 
latomatous processes and consist of leukocytes, epithelioid and giant cells 
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With or Without a central area of necrosis The periphery is usually com- 
posed of fibroblastic elements In addition to these tubeicles there ma} 
be present a generalized hyperemia throughout the affected pulmonary 
tissues, associated with a parenchymatous and interstitial edema of the 
alveolar epithelium and a narrowing of the alveolar tubules Monilia must 
be recovered from these lesions 

Clinical Diagnosis 

Symptomatology Table 3 summaiizes the outstanding symptoms in 
our nine cases The age varied from 21 to 58 with an average of 35 5 
years, confirming the observations of others that most cases occur m adults 
The cases were almost equally divided between males and females The 
duration of the disease had been from four to seven years in four cases and 
from four months to two years m five cases The onset was influenzal-like 
in five cases Pleurisy was the initial symptom in three cases In the 
one remaining case the attack began with an hemoptysis Severe cough 
was a prominent symptom in the majority of cases, being paroxysmal in 
character and especially troublesome at night 

In general there was nothing characteristic about the expectoration In 
one case there were large amounts of bloody frothy sputum for many 
months, in another the patient noted a sweetish taste to the sputum, while 
in another case the sputum had a distinct yeast-hke odor In only two 
cases was there frank hemoptysis In four cases there was no loss of 
weight, in three the loss of weight was moderate and in only two cases 
was it marked Fatiguabihty was not an outstanding symptom In gen- 
eral, pain was a rather prominent symptom Shortness of breath was 
present in all cases except two In the others it was a prominent symptom 
Night sweats were present m about half of the cases Weakness was 
rather an outstanding symptom, being prominent in seven cases 

The lesion was confined to the lower lobes in seven cases, in one of 
these the lesion was in the left lower lobe In the remaining six it was 
located in the right lower lobes In only one case was the lesion confined 
to the apices In two cases the entire lung was affected, m one of these 
the process was bilateral 

Geographically the patients came from all sections of the United States 
In general, the symptomatology is that of any chronic pulmonary infection 
Although certain symptoms such as paroxysmal cough, chest pain and 
shortness of breath are prominent they are not sufficiently characteristic 
to be of much value in establishing a diagnosis The fact that these are 
predominatingly basal lesions would in itself suggest that they are non- 
tuberculous 

Blood Pictioc Contrary to some reports, marked changes in the blood 
picture were not present, there being eosinophilia in only one case and 
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moderate secondary anemia in two cases Definite leukocytosis was present 
m two cases The Wassermann reaction was negative in all nine cases 

Physical Signs The physical signs were rather indefinite In the 
seven basal lesions the percussion note was dull with diminished breath 
sounds and an absence of definite rales in many cases The apical lesions 
showed a greater tendency toward bronchial breathing and increased breath 
sounds, and definite fine crepitations were a more constant finding than 
at the base 

Roentgen-Ray Findings We found no characteristic roentgenological 
picture Suggestive findings were that the lesions were confined largely 
to the base, that the right lung was more affected than the left and that in 
all but two cases the apices remained clear The shadows varied from a 
few lather dense infiltrative strands extending into the periphery of the 
lung, to homogenous densities occupying the greater part of the lung field 
In some cases there were diffuse strands of stringy woolly density which 
were unlike any other basal lesion which we have seen and may piove to 
be of value in differentiating this from other basal lesions 

Prognosis 

Of the cases which responded promptly to treatment four may be 
classified as mild, one as intermediate and one as advanced Of the two 
cases which showed no improvement whatever under treatment both were 
far advanced The remaining case was lost sight of immediately after 
the examination was completed and before treatment was instituted 

Treatment 

All the patients were put on quite intensive bed rest All were given 
potassium iodide in increasing doses Most of these patients could tol- 
erate as much as 75 grains daily but beyond this point gastrointestinal 
symptoms usually developed We did not find it necessary to resort to 
the intravenous or intramuscular use of iodine preparations 

Following the practice of Ashford in the treatment of intestinal monili- 
asis (sprue) and based on our observation that Manilla Pinoyi does not 
ferment lactose, all commercial sugars were eliminated from the diet in 
case 9 and milk sugar was substituted This patient made a spectacular 
recovery, but since potassium iodide was also given it is difficult to deter- 
mine what, if any, effect was exerted by the lactose 

Case VIII 

Dr G W , aged 47, was referred to us in June 1933 with a diagnosis of pul- 
monarj' tuberculosis Both the past history and the family history were essentially 
negatne In August 1931 he developed a pain over the anterior left chest while 
plajing golf At one of the larger clinics in this country a diagnosis was made of 
probable malignant growth in the right low^er lobe He continued to work until 
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the spring of 1932 when he visited a number of the largei clinics of Europe There 
the consensus seemed to favor a diagnosis of malignancy 

He returned to work in the fall of 1932 at which time he began to run a fever 
and to feel badly for the first time In November he became very ill and entered a 
Chicago hospital where fluid was twice removed from the right pleural space For 
the first time a definite diagnosis of malignancy of the right lung was made and a 
hopeless prognosis given Following the lemoval of fluid the patient improved 
rapidly and gained 20 pounds in weight In March 1933 he came to Arizona 
Shortly after his arrival he again became acutely ill and it was discovered that he 
had an effusion in the left pleural space The fluid was removed on two occasions 
and air substituted During this time there was no cough or expectoration although 
the patient complained of chest pain and was intensely dyspneic On one occasion 
the patient raised a small amount of sputum which was reported to have contained 
tubercle bacilli (In view of the subsequent developments this was probably a 
technical error ) 

When he first came under our observation he vas weak and emaciated The 
most outstanding symptom was intense dvspnea He had little cough, occasionally 
raised sputum, but complained of no chest pain Perhaps the most striking feature 
of the case was that during the time he was under our observation the temperature 
was never above normal There were many coarse rales over the right lower lobe 
with marked dullness over the left lower lobe A few days later the patient expec- 
torated a small amount of sputum which was negatne tor tubercle bacilli but con- 
tained a number of monilia which subsequently proved pathogenic for laboratory ani- 
mals Examination of fluid removed from the left pleural space showed monilia 
rvhich also proved pathogenic on animal injection Potassium iodide was given in 
large doses with no favorable effect The patient grew steadily worse and died on 
August 24, 1933 A few days before death he developed violent noisy delirium which 
could be controlled only by large doses of narcotics 


Autopsy 

Autopsy findings, Uvo hours after death The body was that of a moderately 
emaciated ivhite male External examination of body showed no marks except an 
old healed scar in the right lower quadrant The muscles w’ere small and atrophic 

The scalp, periosteum and skull cap w^ere negatire On removing the skull cap 
there w'as apparently an increase m the cerebrospinal fluid The longitudinal sinus 
and the meningeal ^essels appeared engorged with blood The surface of the brain 
appeared markedly congested, all fissures between the convolutions and the sub-pial 
space being filled with a bloody exudate In the most marked areas tliere appeared 
many small white masses On section of the brain all vessels appeared congested 
and there was an increase of fluid in the lateral sinuses The choroid plexus ap- 
peared matted together 

Hcmt The pericardium was negative except for adhesions to both lungs 
There uas a moderate amount of fat over the surface of the heart The muscles were 
relatnely firm On section diere was no gross change The middle cusp of the 
mitral ralve was thickened The coronary vessels were negative 

Right Imig The pleura was markedly thickened and was adherent at intervals 
" f "i/'r series of pockets winch, however, contained 

I ri ^ showed an area suggesting beginning con- 
solidation but soft in consistency and hyperemic ^ oegoiu g 

Left Lung The pleura was thickened to the same extent as on the rnrht The 
lung was about one-half collapsed and the pleural cavity contained 1000 c c of fluid 

Thrupper”part S ‘h^wr f to the axilla 

upper part of die left upper lobe presented the same appearance as that of the 
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Fig 2 Case 9 (April 7, 1933) Suggesti\e "stringy woolly” shadows throughout the 

lower right lung field 



Fig 3 Case 9 (July 1, 1933) Kidney-shaped homogeneous shadows covering entire left 

lung field 
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U 4 . ^ (August 31, 1933) Following the use of potassium iodide Clearing of the 

right lung with persistence of the stringy woolly ” shadows especially at the right base 


right The lower lobe presented no gross changes The bronchi were dilated to a 
slight extent and presented the appearance of mild bronchiectasis The bronchial 
glands were not enlarged and showed no pathologic change The pulmonary vessels 
0 the upper lobes were congested Liver and spleen showed passive hyperemia The 
other organs were essentially normal 

Poshnoitevi Bactatological Rcpoit Cultures were made at autopsy from the 
small wdiite areas on the brain sui face, from the choroid plexus, from the left pleural 

^ ^""bes Without exception all 

f oj Moutha Puloyi which upon injection into the pulmonary 

t ssue of rabbits Produced characteristic granulomatous nodules Cultures from 
these nodules yielded Momha Pmoyi 


Conclusions 

Bronchomonihasis is probably a widespread disease and occurs in all 
sections of this country as well as in the tropics 

Insis simulating as they do pulmonary tubercu- 

In Its earl Early diagnosis is exceedingly important 

adiaLed staSiJ^ beautifully to treatment, but in its 

adi anced stages the prognosis is usually hopeless 

aumTaUnoctlS^'H' laboratory findings including 
necessam that ° generally recognized it is quite 

all questionable sputum including cultural studies be made on 
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THE TREATMENT OF ACUTE MERCURIC CHLORIDE 

POISONING * 

By Edgar Hull, M D , and Louis A Monte, M D , 

Nezv Oilcans, Louisiana 

In 1915 Lambeit and Patterson^ proposed a method of tieatment for 
bichloride poisoning, designed primarily to acceleiate the excretion of mer- 
cury from the body Since that time the gradual acquisition of knowledge 
conceinmg this intoxication has led to innovations in its therapy Various 
workers have from time to time advocated procedures designed to prevent 
ceitam of the toxic effects of mercury, and to combat certain of the physio- 
logic disturbances occasioned by its presence in the body 

Naturally, a large part of the investigations m the therapy of mercury 
poisoning has centered about the seaich for chemical antidotes, which would 
prevent the absoiption of mercury or rendei innocuous that which has been 
absorbed Among the substances recommended have been calcium sul- 
phide," sodium phosphite,^ sodium hypophosphite and hydrogen peroxide,^ 
acacia,® hydrogen sulphide ° and sodium thiosulphate ^ While it is likely 
that some of these substances prevent the absoiption of mercury to a certain 
extent, it is decidedly improbable that any of them mitigates the toxic effect 
of absorbed mercury 

The method of tieatment proposed by Lambeit and Patterson was 
based on the piemise that the chances of recovery might be enhanced by the 
rapid elimination of mercury from the body Large volumes of fluid weie 
given by mouth and by rectum in older to sweep mercury out through the 
kidneys , the stomach and colon were washed out frequently to remove mer- 
cury excreted into them Alkaline salts were given by mouth and by procto- 
clysis, possibly to combat the acidosis of meicuiy poisoning, but more likely 
because of their diuretic effect 

The first treatment frankly aimed at lectification of distuibed physiology 
was mtioduced by Weiss,® who administered alkali by mouth and by vein to 
combat the acid intoxication [described by MacNider ®] and who advocated 
the use of hypertonic salts to reduce “ colloidal swelling of the tissues ” 

In 1916 Lewis and Rivers"^ and in 1917 CampbelP® reported marked 
1 eduction of plasma chloride in seveie mercurial intoxication Hayman and 
Piiestley,*® Peteis and Van Slyke"^ and Lemieire, Laudat and Laporte 
advocated parenteral administi ation of saline to compensate for the chloride 
deficit 

Haskell, Carder, and Coffindaffer in 1923 demonstrated the value of 
forcing fluid parenterally m experimental mercury poisoning In seveial 

* Received for publication April 17, 1935 

From the Departments of ^Medicine, Louisiana State University School of Medicine and 
the State Charity Hospital, New Orleans, La 
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methods of ticatmcnt, fluid was foiced/’ but little stress was laid on the 
employment of paienteial loules of administiation 

Shock, the cause of death m almost a fouith of the patients who die fiom 
the ingestion of mcicuiic chloiide,*® was apparently ignoied in the older 
methods of theiapy The fiist mention, so fai as we know, of measures 
to combat shock m meicuiy poisoning, was made very lecently by Peteis, 
Eisenman and Kydd,’" who piopose a method of tieatment, the aim of 
which IS the “pievention oi leclification of the functional distmbances 
caused by meicuiy ” 

An anal} SIS of the case recoids of all patients tieated foi acute mercury 
poisoning at Charity Hospital duiing the last 16 yeais [302 cases in alH®] 
showed that no progiess m theiapy had been made during this period 
Throughout these }ears, with vaiying methods of tieatment, the mortality 
remained about 25 per cent About half of the patients reputed to have 
taken mercuiic chloiide developed signs of meicury poisoning, and about 
half of these died During the early pait of this period, 1917 to 1924, 
either the Lambeit and Patterson method or the Weiss treatment oi a com- 
bination of the two was used Fiom 1924 to 1930, the treatment remained 
unchanged, except that sodium thiosulphate was given to neai ly all patients 
After 1930, most of the patients were given infusions of 10 per cent glucose 
daily, and occasionally infusions of noimal salt solution, in addition to the 
other tieatment The moitality was almost exactly the same in cases which 
were given sodium thiosulphate as in those which did not receive it 

In July 1932, we instituted certain changes m therapy, which seemed 
logical to us, consideiing the anatomic lesions and the disturbed physiology 
of mercury intoxication The modified foim of therapy employs chiefly 
certain principles of other methods and cannot, theiefore, be considered a 
new treatment It is, m fact, identical m most details with the form of 
therapy proposed by Peters, Eisenman, and Kydd,^® whose work antedates 
ouis This papei is concerned with the results obtained by this method of 
treatment in 34 patients who had ingested bichloride of mercury 

Method or Treatment 

1 The Usual Emei gency Measuies Milk is administered, followed by 
gasti 1 C lavage A saline cathartic is introduced into the stomach before 
the tube is withdrawn provided no shock is evident 

2 Inti oducHon into the Body of an Adequate Amount of Fluid For 
the first 48 hours the amount given is arbitral ily set at 4000 to 6000 c c 
daily This is thought to be sufficient to prevent dehydration which might 
otherwise result from vomiting and diarrhea Later the fluid intake is 
gauged by the approximate amount of water lost m vomiting and diarrhea, 
and by the output of urine Most of the fluid is given intravenously or 

* No antidote was given to the 34 patients, all of whom were treated prior to the pub- 
lication of Rosenthal’s work on the use of sodium formaldehyde sulphoxylate Our ex- 
periences with this antidote have been reported elsewhere 
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subcutaneously eaily in the intoxication, even though there is little or no 
vomiting, because of the frequent occuiience of gangrenous lesions of the 
stomach and upper bowel m these patients The most convenient method 
of supplying fluid is the employment of a slow intravenous drip 

3 The Use of Salt and Glucose These aie given to prevent hypo- 
chloiemia and acidosis, and to mitigate protein destiuction They are 
usually employed together, equal paits of 10 pei cent glucose and normal 
saline being used in the intravenous drip 

4 The Adnnmst}atwn of Alkalis If the patient is not vomiting, he 
IS given four grams of sodium citrate every thiee oi four houis If he 
desires fluid, he may take small amounts of imperial drink, well-sweetened 
fruit di inks, oi water 

This regime is varied accoiding to the exigencies of each case If 
toxic manifestations appear, theiapy is legulated accoiding to the symptoms 
and their seventy The impoitant symptoms in seveie intoxications are 
shock, vomiting, abdominal distention, diarrhea, oliguria and anuria, and 
stomatitis Vitiated physiologic piocesses are indicated by elevation of the 
non-protein nitrogen of the blood, by deciease of blood chloride, and diminu- 
tion of plasma bicarbonate 

Shock An initial hypodermic dose of moiphine is given to allay pain, 
which is piobably partly responsible for shock An infusion of glucose in 
salt solution is begun, caffeine sodium benzoate is given intravenously and 
adrenalin intramuscularly After the institution of these measures, the 
stomach is washed out We consider it important that lavage be delayed 
until measures have been taken to combat shock, since attempts at immediate 
lavage may aggravate the collapse already piesent, the patient may even die 
during the attempted lavage piocedure 

If shock is not relieved by these measures, a transfusion (500 c c of 
citrated blood) is given as soon as possible, 0 3 c c of adienahn is injected 
intramuscularly every 20 to 30 minutes, and 0 5 gram of caffeine sodium 
benzoate is given intravenously every three houis 

Vomiting, Distention, Dianhea Continued vomiting usually co-exists 
with tympanites Nothing at all is given by mouth, the stomach is washed 
out gently with noimal saline, the tube left in and aspirated at mteivals 
Extra fluid and salt are supplied intravenously to replace that removed by 
aspiiation A rectal tube is inserted and a heat tent placed over the ab- 
domen For piotracted distention hypertonic salt solution is gnen intia- 
Aenously, as recommended by Ochsnei and Gage” m the therapy of 
adynamic ileus (5 cc of distilled Avater and 20 c c of concentiated Hart- 
mann’s solution) 

Diarrhea is seldom as troublesome as A'omiting, usually subsiding spon- 
taneously after a f cav days e use colonic irrigations of Avarm normal 
saline and gne opium and bismuth subnitrate by mouth if diarrhea persists 

Ohguna and Annua It is difficult to state hoAV much Avater and salt it 
IS adA isable to giA e a patient Avho is secreting no urine or A^ery small amounts 
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It IS possible that mechanical blockage of the lenal tubules by necrotic, 
swollen epithelium may be concerned m the mechanism of anui la m mercui y 
poisoning”^, a laige intake of fluid, which favois increased glomerulai fil- 
tiation, might tend to “ foice the renal block ” The work of Bari}^ 
Shafton and Ivy on nephrectomized dogs also indicates that the pai enteral 
administration of fluid and salt might prolong the lives of anuric patients 
until such a time as secretion of mine will be leestablished It is, howevei, 
dangcious to give large amounts of water and salt to patients with anuria 
Although edema is not usually a part of the clinical pictuie of bichloride 
poisoning,'® it can be constantly produced if large amounts of water, together 
with salt, are given to these patients While model ate subcutaneous edema 
ma}- not be haimful, the continued forcing of fluid and salt may lesult m 
lapidly developing massive pleuial, peiicardial and peiitoneal effusions, and 
the patient may die suddenly of acute heait failuic We have seen this hap- 
pen to two patients, one of whom was under the care of one of us (EH) 
A.t piesent we feel that in the absence of edema, it is safe to give 3000 c c 
o‘f watei daily, above the amount lost via the gastrointestinal tract, approxi- 
mately the amount required by a noimal individual (including the water 
deiived from food),"® and to push the administration of salt as long as the 
blood chloride is below normal When any edema at all appears, it seems 
advisable to reduce the fluid intake, and to give very little saline, if any at 
all, it IS probably unsafe to give more than 1500 to 2000 c c of fluid m 
excess of that lost m stools and vomitus [Approximately 1800 c c of 
watei are lost each day via the skin and lungs in a normal person "®] 

Diuretics have been used in all patients with anuria oi severe oliguiia 
Fifty c c of 50 per cent glucose are given intravenously twice a day, and 
0 5 giam of theophylline ethylene diamine ^ intravenously daily for three 
or foul days On occasion, we have tried potassium chloride by mouth 
(6 to 8 giams daily) and intravenously (300 c c of 1 per cent solution) 
While no apparent deleterious effects have followed the use of any of these 
substances, we have not observed striking diuresis following the adminis- 
tration of any of them 

Hypochloi eima If the blood chloride remains below normal, m spite 
of the administration of normal saline, 2 per cent sodium chloride solution is 
substituted Marked reduction of blood chloride was not encountered in am 
patients reported in this series 

Aadosis The carbon dioxide combining power of the blood plasma is 
determined daily on all severely toxic patients When, on the usual thera- 
peutic regime, this falls below 40 volumes per cent, alkalis or buffer salts are 
given intravenously We have used Hartmann’s solution, molar sodium lac- 
tate (Hartmann), Fischei’s solution, and sodium bicarbonate (2 5 to 5 per 
cent solution) At present we are using sodium bicarbonate m 5 per cent 
solution, when the indication for intravenous alkali therapy is present j All 

* There is evidence that this drug produces diuresis by increasing glomerular filtration 20 

t Experience ^\Ith the intravenous use of sodium bicarbonate in acidosis indicates that 
500 c c of 5 per cent solution usually increase the CO. combining power about eight volumes 
per cent 
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of these prepai ations, because of then sodium content, may aggiavate pre- 
existing edema, and should be used veiy cautiously in its piesence We be- 
lieve that the presence of edema conti aindicates the use of Fischer’s solution, 
in one patient, a marked increase of edema, with hydrothorax and ascites, 
followed its use 

Othei Symptoms Mouth washes containing sodium perborate or po- 
tassium permanganate are used for stomatitis Morphine and phenobarbital 
sodium are given freely when sedation is lequiied Calcium gluconate 
(1 gram) is given intravenously for musculai twitchings in patients with 
uiemia, the twitchings are probably due to hypocalcemia®® Transfusions 
aie given if much bleeding fiom stomach or bowel occurs 


Results or Therapy 


Thirty-four patients reputedly poisoned with mercuric chloride were 
tieated accoiding to this method, there were thiee deaths, a mortality of 
approximately 9 per cent Since in the past, the mortality following 
bichloride ingestion has been about 25 per cent in Charity Hospital,^® it 
might appear at first glance that the newel theiapy is strikingly superior to 
the methods foimerly m use A close analysis of the cases, however, shows 
that there is no occasion foi enthusiasm 

Of the 34 patients, only 10, less than a third, developed any signs at all of 
mercury poisoning, whereas, in the past, about half of the patients had man- 
ifested definite signs attiibutable to the toxic effects of mercury Since so 
many vaiiable factors, difficult to ascertain reliably, determine whether toxic 
symptoms appear at all, and since we see no reason why this method of ther- 
apy should prevent the appearance of all the manifestations of mercury 
poisoning, we must attribute the lower incidence of “ toxic ” cases in this 
senes, not to any effect of treatment, but to the fact that in a larger propor- 
tion of these patients, the amount of mercury absorbed was not sufficient 
to be poisonous The lower mortality, therefore, does not necessarily 
signify improved therapeutic results 

The mortality in the 10 “ toxic ” cases is 30 per cent, which is lower 
than that in “toxic” cases treated in the past by other methods (50 per 
cent),^® but not significantly so, in view of the small number of cases in the 
present senes In five of the 10 cases, the intoxication was mild or only 
moderately severe, and it seems likely that these patients would have re- 
covered without any special therapy, although it is of course possible that the 
therapy employed mitigated the severity of the intoxication Any claim for 
merit of the therapy employed must be based upon results in the five cases m 
uhich the intoxication uas markedly severe Had all of these patients, or 
four of the fi^e, reco\eied, this would have constituted strong evidence of 
merit of the treatment,-" but three of the patients died, one early in shock, 
tuo of uremia It is thus clear that this senes offers no statistical evidence 


* The mornlitj of se\ ere tnercurj 


poisoning in Charity 


Hospital 


has been almost 90 
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to piove the superiority of this method of therapy The recovery of one 
patient in whom the prognosis, from an appraisal of the early signs, seemed 
vei} unfavoiable, is the only indication that theiapy diiected towards the 
combatting distuibed physiologic piocesses may occasionally be hfe-saving 
m severe mercury poisoning 
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Chart I 


Case I 

A white female, aged 23, took 10 bichloride tablets (73 grains) dissolved in a 
glass of water, she had eaten a sandwich and drunk some beer a short time before 
ingestion of the poison Vomiting occurred in less than five minutes, gastric lavage 
was done a half hour later Vomiting continued, and bloody diarrhea appeared in 
about tw 0 hours 

After the usual emergency measures, glucose and saline were given continuously 
by intravenous drip During the first 24 hours, she received a total of 6800 c c of 
fluid, of which only 1800 c c were given by mouth During this period the output 
of urine was 2800 c c 

Diarrhea lasted only two dajs, vomiting persisted for a week Abdominal dis- 
tention w'as marked Stomatitis appeared on the third day On the si\th day, a 
necrotizing lesion of the vagina w’as obserred Marked oliguria developed on the 
third day and persisted for eight dajs, the daily output varying from 150 to 500 cc 
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The urine passed duiing this period was of very low specific giavity (1 000 to 1 004), 
and contained only small amounts of albumin and a few casts (Chart 1 ) 

The non-protein nitrogen of the blood rose gradually, on the tenth day of the 
intoxication, it had reached 133 mg per cent No significant diminution of blood 
chloride occurred Edema of the face and legs appeared on the fourth day, at this 
point, part of the chloride intake was given as potassium chloride What was con- 
sidered to be adequate amounts of fluid (in reality, perhaps too much) was supplied 
by vein and hypodermoclysis, and by mouth after vomiting and tympanites had 
subsided 

Fifty c c of 50 per cent glucose were given intravenously every day during the 
period of oliguria , twice she received 0 5 gram of metaphyllin intravenously Edema 
of the face and extremities increased, and signs of ascites appeared On the ele\enth 
day, while an intravenous drip was running, she experienced a sudden attack of 
dyspnea, after an injection of morphine and discontinuance of the drip, the attack 
subsided promptly 

On the twelfth day, there was a sharp rise in the output of urine , from this da% 
diuresis was maintained, edema diminished, and recovery was rapid Clinical im- 
provement as evidenced bv copious diuresis preceded the fall of the N P N level , on 
the thirteenth day, when 3200 c c of urine were voided the N P N reached its highest 
level, 190 mg per cent On the fifteenth day, when 5000 c c of mine were passed 
there w'as no phthalein excretion after two houis, and the N P N was 150 mg per 
cent 

The patient w'as discharged 34 days after ingestion of the poison, apparently in 
good health 

Most of the factors that determine the prognosis m mercury poisoning 
indicated an unfavorable outlook for this patient, iii spite of the early vom- 
iting and the fact that her stomach was not empty The dose was more 
than sufficient to kill, the drug was taken m solution, and severe toxic mani- 
festations appeared early The long duration of oliguria and the high 
levels that the non-protem nitrogen and creatinine reached also bespoke a 
poor prognosis It may be significant that the non-protem nitrogen of the 
blood rose veiy slowly m the presence of such maiked diminution of uri- 
nary output, and that there were no uremic manifestations 

Summary 

1 Thnty-four patients, ivho ingested bichloiide of mercury, haie been 
treated by a method designed chiefly to prevent and combat the physiologic 
disturbances occasioned by the presence of mercury in the body The 
method is almost identical with the one proposed recently by Peters, Eisen- 
inan, and Kydd 

2 Only 10 of the patients developed any signs of meicuiy poisoning 
In five, the intoxication ivas mild or of moderate severity, in the remaining 
five it ivas very se\ ere 

3 Three patients died, a mortality of approximately 9 per cent Al- 
though in the past, the mortality of mercury poisoning in Charity Hospital 
has been about 25 per cent, a study of the individual cases in the present 
series indicates that the low'er mortality is not necessarily due to the changed 
method of therapy 
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“ EVENTRATION ” OF THE RIGHT DIAPHRAGM RE^ 
PORT OF A CASE WITH REVIEW OF THE LITERA- 
TURE, CHIEFLY FROM THE STANDPOINT OF 
ETIOLOGY AND DIAGNOSIS 

By L Feldman, M D , I M Trace, M D , F A C P , and M I Kaplan, 

M D , CIncago, Illinois 

The condition commonly called “ eventiation ” of the diaphragm is un- 
dei stood to mean an abnoimally high position of one-half of the phrenic leaf, 
caused not simply by displacement, but by aplasia (congenital), or atiophy 
(acquired) of the muscle fibeis of the half of the diaphiagm As a result, 
the abdominal viscera are displaced upwaid into the thoracic cavity The 
unduly expanded leaflet is intact and its position is permanent 

This abnormality has passed into the hteratuie undei more names than 
any othei lesion of the diaphragm The names, “ elevation,” “ relaxation,” 
‘‘ high position,” “ insufficiency ” and “ dilatation ” have been used to desig- 
nate this pathological state While eventration is a gross misnomer, since it 
suggests the displacement of the viscera out of the abdomen, it has received 
by custom a connotation which is specific for this condition of the diaphragm 
(Bayne- Jones) 

A brief review of the development of the diaphragm ^ is warranted in 
Older better to undei stand this abnormality The anteiioi end of the celom 
containing the heart is shut off by a paitition which foims at about the sixth 
week of intrauterine life, and at a slightly later date, the two pleural sacs 
aie separated from the peritoneal cavity by the completion of the diaphragm 
The greater part of the latter is foimed fiom the septum transversum, which 
IS vential in situation, while the dorsolateral portions are derived from the 
pleui operitoneal membranes which close the communicating ducts between 
the two cavities on the right and left sides 

The musculature of the diaphragm is stated to be developed from two 
muscle masses derived from the fourth cervical myotome^ These glow 
into the developing diaphragm, while the septum transversum is still in the 
ceivical legion Latei the diaphiagm migrates caudally to reach the propei 
place 

In eventration the cupola forms a thin sac with normal attachments, but 
projecting into the thorax to reach a high level It seems probable, there- 
foie, that neither failure of migiation nor a failuie in the union of the com- 
ponent parts IS responsible for the condition, but that it is due to failure of 
development of the musculature on one side As a result of this, the muscle 
sheet IS almost entirely replaced by a thin membiane, which yields very 
readil) to abdominal pressure ^ 

*Rccei\ed for publication March 15, 1935 

From the Departments of Medicine and Roentgenology, Mount Sinai Hospital, Chicago, 
Illinois 
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However, theie have been varied opinions as to the etiology of eventia- 
tion ever since its discovery (1784) Thoma " believed that the condition 
was secondary to congenital malformation of the lung on the affected side, 
and that the diaphragm rose to fill the space in the pleural cavity Doeiing,® 
on the other hand, favoied the view of a primary deficiency of half of the 
diaphragm The symmetiical condition of the thorax in eventration he 
employed as an argument in favor of his view Clinical experience in 
chionic diseases of the chest associated with elevation of the diaphiagm due 
to traction from adhesions demonstrates that malformation and asymmetry 
of the chest wall are usually the result Falkenstein * has shown that idio- 
pathic degeneration of the diaphragm fiequently occuis, the lesion being a 
fatty degeneration of the muscle Aronson ® enumerates many diseases 
that may affect the motoi columns of the cervical cord, and thus give use 
to an acquiied eventiation He also lists neuiitis of the phrenic nerve as a 
possible cause Christian® stiongly believes that the cause of eventration 
IS congenital That it is frequently seen in infants, that there is no histoiy 
of trauma, and that the affected lung is not compiessed, are aiguments he 
employs in favor of his view 

At autopsy the lung on the affected side is usually small and hypoplastic, 
but atelectasis has not been observed The eventiated diaphragm is a thin 
tianslucent membrane, containing a few muscle fibeis and smoothly coveied 
by pleuia and peritoneum The phrenic nerve is usually reduced in size, but 
otherwise normal 

The first authentic case of eventiation is that of Petit’' m 1790 He 
himself did not employ the tei m “ eventration ” but considered the condition 
a peculiar variety of diaphragmatic heinia Cruveilhier ® m 1849 was the 
one to com the name eventration and elucidate the essential differences be- 
tween hernia and eventration Bamberger® in 1913 compiled 31 cases 
Bayne- Jones m 1916 collected 41 cases Glaser in 1901 was the first 
to diagnose this condition during life Hirsch m 1901 was the first to 
make a roentgenological diagnosis He diagnosed hernia of the diaphragm 
and eventration was found at autopsy There were over 100 cases of 
eventration lepoited in the literature up to 1926 The greater number of 
instances of this rare anomaly occur on the left side Korns m 1921 
critically reviewed the literature and found only 18 proved cases of left 
eventration and 41 which, though not proved, seemed leasonably certain, 
thus making a total of 59 cases The same author listed only the following 
five cases of eventration of the right diaphragm Two of Eppinger’s in 1911 
which were substantiated by necropsy, a case by Glassner in 1916, a fourth 
case, described in 1916 by Bayne-Jones, who made the diagnosis purely by 
physical examination, subsequent roentgenological examination and laparo- 
tomy confirming his clinical impression, and Aronson’s case reported in 
1918, which Korns considers not completely proved because of the author’s 
vague description of the findings If genuine, it is the fifth case Koins’ 
own case makes a sixth He diagnosed his case by roentgen-ray and physi- 
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cal findings, based on the ph}siology of the intercostal muscles and the 
diaphiagni He concluded that of these six cases, in foui the diagnosis 
may be considered pro^ed, while in two it is not pioved but reasonably 
certain 

Golob in 1926 reported a case of light eventration, pioved at opeia- 
tion Fatou and Prevost^^ described a case of light eventration m 1928, 
thus raising the number of cases to eight Morris’ case in 1929 of light 
sided eventration with transposition of the stomach, colon and liver, diag- 
nosed by the roentgen-iay is the ninth Our case of right eventration is the 
tenth to be described 

Eventration of the diaphiagm sliould not be looked upon as just a raie 
curiosity to be relegated to the pathological museum Recognition of this 
abnoimality is important in order to prevent confusion with other conditions 
situated above and below the diaphragm Without the assistance of the 
1 oentgen-ray, eventration has been mistaken for pleuial effusion, encysted 
empyema, and abscess of the lung Exploratory thoracenteses have been 
performed The results of this procedure may be very tiagic The dis- 
covery of eventration in women of the child-beaimg age is very impoitant 
for it may turn out to be a menace to life In one instance where a com- 
plication precipitated labor before a planned Caesarean section was undei- 
taken, the patient died because of a ruptured diaphragm In our case for- 
ceps had to be applied in the second stage of labor, because her “ bearing 
down ” was of no avail At that time, however, it was not known that she 
had such an anomaly of the diaphragm 

This anomaly is also important because of the readiness with which it 
may be confused with diaphiagmatic hernia The latter condition often 
lends itself to suigical repair, but m eventration operation is useless The 
differentiation, honever, between these two conditions may be impossible 
e\en after resorting to all aAailable safe methods of investigation, short of 
an exploratory laparotomy 

There are no distinctive s>mptoms of eventration of the diaphragm In 
most instances it is asymptomatic, since both the thoracic and abdominal 
viscera accommodate themselves to this congenital defect However, there 
ma> be some cardiac, pulmonary, or gastric symptoms palpitation, slight 
dyspnea, “ gas ” pains after meals, asthmatic attacks or substernal pain 
C>anosis and ^\eakness have been observed as well as nausea and vomiting 

The condition may be suspected on physical examination, but in most 
instances it has been dlSCo^ ered as the result of roentgen-ray examination 
01 at autopsy The usual findings are absence of Litten’s shadow, dullness, 
and absence of breath sounds on the affected side The chest is symmetri- 
cal and the inspiratory expansion of the tno sides of the chest, with the 
exception of the costal margins, is the same In right sided eventration the 
position of the heart is not changed to as appreciable a degree as it fre- 
quently IS in left cAcntration Tympanitic sounds may be elicited over the 
affected side of the thorax, depending greatly on how much food or gas 
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there is in the viscera during the examination Peristaltic sounds in the 
chest are very significant, but Lord cautions against this finding He 
states that normally, pei istaltic sounds may be heard on the left side as high 
as the third nb m fiont and lower third of scapula behind, and at a some- 
what lowei level on the right side These pei istaltic sounds are much 
louder on the left than on the right 

However, there is a physical sign, which, according to Korns and 
Lord,^® IS the most valuable and the least used in the diagnosis of eventra- 
tion of the diaphragm It is the Hoover sign — an exaggeiated inspiiatoiy 
divergence from the median line of the entiie costal margin on the affected 
side It IS elicited with the patient in the recumbent position This sign 
IS based on the work of Hoover on the physiology of the diaphragm and 
of the intei costal muscles 

The diaphragm and the intercostal muscles aie antagonists The foimer 
increases the longitudinal diameter, while the latter increase the transverse 
and the anteroposterior diameters of the thorax The excuision of the 
abdominal wall is a measure of the excursion of the diaphragm The 
lower SIX intercostal muscles and the diaphragm are also antagonists in con- 
trolling the movements of the costal border Unopposed by the phrenic 
action, the intercostal muscles will cause the entire costal margin to move 
away from the median line, and unopposed by the inteicostals the diaphragm 
will draw the entire costal margin towaid the median line Hence, the 
movement of the costal margin during normal inspiration is the resultant of 
the opposed actions of the intercostal muscles and the diaphragm 

The extent to which the diaphragm is able to oppose the intercostal 
muscles depends upon the aich, and the moie neaily the curve appioaches a 
plane, the greatei is its mechanical advantage’® If the diaphragm is at a 
mechanical disadvantage by upward displacement, or if its muscles are in- 
jured, the pull of the intercostal muscles is more effective The result is a 
distinct inspiratory widening of the subcostal angle, caused by the exag- 
gerated inspiratory divergence from the median line of the entire costal 
margin, from the xyphoid to the post-axillary line 

Korns “ urges the use of palpation besides inspection m eliciting this 
sign The palpation should be applied to the extreme ends of the ribs of the 
costal margin, and not to the arcs of the ribs The movement of the latter 
is upward and outward in a “ bucket-handle ” fashion m response to nor- 
mal activation of the intercostal muscles Thus m obese patients palpation, 
we think, may elicit this outward excursion of the costal margin, while in- 
spection may not Such was our experience with our case 

The evidence of activation or want of activation of half of the phrenic 
leaf IS especially of value in the differential diagnosis between hernia and 
eventration of the diaphragm In hernia, Hoover's sign is not observed, 
unless in a veiy marked herniation with a very extensive aperture, which is 
exceptional If there should be any asymmetry in movement, it occurs as a 
lessened outward movement on the affected side, due either to a flattening of 
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the diaphragm, or to its acquisition of a high insertion from the formation 
of pleural synechiae between it and the thoracic wall 

Eventration of the diaphiagm must, naturally, also be differentiated 
from such conditions as pneumothorax, subphienic abscess, large basal 
cavities, and paralysis of the diaphragm 

In most instances eventration is discovered as a result of roentgenological 
•study, and such studies constitute the most lehable laboratoiy piocedure we 
have Walton'® enumeiates the following diagnostic loentgenological 
signs 

(1) High position of the affected diaphiagm is present, and it may be 
as high as the second mtei space 

(2) Regiilai contour of the arched line is a sign stressed very much 
There is always piesent the typical curved line of the dome of the diaphragm 
In hernia, the contour of the aich is somewhat irregular and usually nodu- 
lai,'^ and when an opaque meal is given, marked derangement of the arch 
by the new shadow is seen However, this finding does not absolutely 
differentiate eventration fiom a hernia m which the contour of a dilated 
stomach or colon may give a simikii legular arched line 

(3) Exclusion of the affected half of the phienic leaf is usuall)’’ present, 
but very much limited Under the fluorescent screen, the normal side 
exhibits normal excursion, and there is no evidence of exaggeration to com- 
jiensate for the affected side When the patient is instructed to breathe 
deepl}, the abnormally elevated diaphiagm will be seen to move slightly up 
and down to the extent of probably a few centimeters only 

(4) Pai adoxical movement of the affected side of the diaphragm as a 
test has no gieat significance Assmann comments on the unreliability of 
this sign For a time this was regarded as a distinguishing sign, but recent 
obser\ers agree that lespiiatory movement may be normal, diminished, 
absent, or re^ersed in either eventration or henna " 

(5) Inspiratory excuision of the mediastinum toward the sound side 
has been obser-\ed thiee times accoiding to Korns’^® This phenomenon is 
due to the de^elopment of a relatively greatei degiee of negative pressure 
in the sound side because of the presence of diaphragmatic contraction on 
that side Similar phenomena may be observed m unilateral paralysis of the 
phrenic nerve The reverse is usually seen in bronchial obstruction, where 
the excursion of the mediastinum is toward the affected side While tins 
sign should be looked for m suspected eventration it is very often absent, 
and -when present, its ^alue in diffeiential diagnosis is questionable “® 

(6) Displacement of the heart is frequently seen in left sided eventration 
thus gn ing rise to dextrocardia Whenever the latter is diagnosed, the 
condition of the left diaphragm should be lUA^estigated In right sided 
c\entration the heart is usually not appreciably displaced It seems that the 
displacement of the heart in right sided eventration depends upon what 
oigans are prolapsed into the thorax When the liver is high up, the heart 
is pushed o\ er to a much lesser degree than Avhen the big bov el is high in 
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the thorax In our case, a baiium enema produced quite a bit of distress, 
because the distention of the colon displaced the mediastinal structures still 
moie to the left 

(7) Pneumoperitoneum is classified among the diagnostic signs 
Walton,-® after enumerating the i oentgenological findings discussed above, 
concludes that the only pathognomonic finding in eventration of the dia- 
phragm IS a distinguishable separation of the arched line of the dome of the 
diaphragm from the viscera below, accomplished by injecting air into the 
peritoneal cavity Lord^® questions whether this procedure is justified, 
since in the presence of a diaphragmatic henna, pneumopei itoneum may 
entail some risk The absence of a sac in the majority of cases of dia- 
phragmatic hernia, and the impel feet closure of the defect in the diaphragm 
by the hernia, make it likely that the introduction of gas into the peritoneal 
cavity will cause a pneumothorax He also cites the case of Schlect and 
Weis who used this method in a congenital diaphragmatic hernia Three 
weeks later their patient developed severe abdominal pain, followed by 
collapse The operation revealed peiforation and gangrene of the greater 
curvature of the stomach The possibility that the pneumoperitoneum, by 
displacing the stomach and interfering with its blood supply, might have 
been responsible, could not be excluded by them Lord feels that if the 
symptoms are severe and more suggestive of a hernia than of eventration, 
it IS better to do an exploratory operation and repair the hernia if found 
and feasible, than to subject the patient to the risk of a pneumopei itoneum 
1 his procedure was not employed in oui case 

(8) Lateral roentgen views of the chest are of diagnostic help in abnor- 
malities of the diaphragm Then employment is often mentioned in the 
British literature as a means of differentiating eventration from hernia 
of the diaphragm In the former, the lateral view shows the smooth curved 
contour of the elevated dome It is especially recommended that an opaque 
meal be given, and the film taken with the patient lying on a side In case 
of hernia this position will facilitate the passage of some of the barium 
into the pouch above the diaphragm 

Some part of the bowel was found displaced in all cases of right sided 
eventration studied roentgenologically with the opaque meal Thus in 
Bayne-Jones’ ^® case the transverse colon was displaced, looped, and doubled 
on itself in the right upper quadrant The liver, however, was found high 
up under the ribs, and covei ed by the diaphragm In Aronson’s ® case the 
dilated colon was in the right chest above the liver and covered by the dia- 
phragm The proximal colon was anterior to the liver and under the right 
diaphragm in the case described by Golob Morris’ case had the stomach 
under the right diaphragm Our case, too, had bowel in the right thorax 
situated right under the diaphragm Finding the displaced bowel in the 
right chest and under the elevated diaphragm, weakens the argument of those 
who assert that in congenital eventration it is the liver that is invariably 
found under the diaphragm 
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Measui ements of changes in the intiagastric pressure duiing respiration 
have been used by some to differentiate between hernia and eventration of 
the diaphragm Hildebrand and Hess used this method in their case and 
their diagnosis was confirmed by autopsy They demonstrated an inspira- 
tory rise and an expiratory fall m the intragastnc pressure, which is the 
reverse of what should occur if the stomach had invaded the thorax through 
a hole in the diaphiagm The test, however, is not as valuable as was at 
first anticipated, for the intragastnc pressure has been shown to A’^ary nor 
mally with intercostal and abdominal types of respiration 

Most of the instances of eA'^entration require no treatment Howevei , 
strenuous exercise should be piohibited Pregnancy, if it occuis, should 
not be allowed to go on to labor, but should be terminated by abdominal 
section Those who are ovei weight should aim to reduce Should tiouble- 
some symptoms he present, surgical intervention may be considered In 
Leich’s case, quoted by Lord, three plaits Avere taken in the diaphragm 
through an incision m the outer part of the rectus muscle The patient 
improved and seven months after the operation she Avas entirely relieved of 
her pulmonary and gasti ic symptoms 

Case Report 

M L, Jewish aged 27, mairied, priniipara, liousewife, was admitted to the 
obstetrical Avard of tlie Mount Sinai Hospital ( service of Dr Chas NcAvberger) on 
April 11, 1932 

Because of prolonged labor, exhaustion, and the patient’s seeming inability to 
accomplish anything by “ bearing down,” forceps were applied and an episiotomy was 
done She was sent back to the ward in good condition 

On the follow’ing dav the intern on the service noticed that the patient w'as some- 
w'hat djspneic and slightlj cjanotic She also complained of a slight cough Elicit- 
ing definitely abnormal findings in the right chest, he fortunately became alarmed 
and ordered a bedside roentgenological examination 

Hie film Avas shoAvn to us and Ave suggested that the condition might be an 
eventration of the diaphragm The patient AA'^as transferred to our service (service 
of Dr I M Trace) after her puerpenum for a detailed study of her abnormality 
Hist 01 y The pertinent statements m the history Avere as folloAvs Moderate 
shortness of breath upon exertion has been present eA’er since she can remember A 
non-productiA'e cough has bothered her since childhood When she lies on her ab- 
domen she becomes quite dyspneic, and often begins belching, Avhich relieves her 
Indefinite pains in the upper abdomen liaA^e been present all her life, Avhich she 
ascribes to “gas” The pregnancA, hoAACAer, did not aggravate her condition at all, 
being entirely symptomless 

There is no historj of trauma or accident of any kind, her mother testified to 
that During her entire childhood, she could ncA'er pla\ as much, nor run as fast as 
her pK} mates, because of shortness of Avind, and marked fatiguabihty When one 
A ear of age she had three attacks of pneuinonia Her mother could not furnish any 
more details as to this supposed pneumonia In all probability, the findings on the 
side of the eA entration aa ere repeatedh taken for pneumonia 

Physical Eiamiiialioii The patient aars lying comfortably in bed, and Avas 
neither dAspiieic nor cyanotic The pulse aahs 80, regular, the temperature 99 2° F 
rectalK, and the blood pressure Avas 110 mm of mercury systolic and 70 diastolic 
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She was short, rather sthenic, and quite obese The head and neck were not abnor- 
mal 

The chest was symmetrical and its antero-postei lor diameter seemed enlaiged 
Ihe inspiratory e^.panSIon of the two sides of the ciiest, except tlie costal margins, 
was the same Litten’s sign was not present on the i ight side 

There was dullness on the right side up to the second intei space anteriorly and 
up to the midscapular region posteriorly (However, there weie times in the follow- 
ing few years during which we observed the patient, when the dullness anteriorly 
gave way to a tympanitic note, and sometimes to a hyperresonant note In view of 





Fig 1 Film taken at end of deep expiration The curved line of the right phrenic 
leaf IS at the lower border of the second rib anteriorly The contour of the arched line is 
regular throughout its entire course The trachea and heart are displaced somewhat to the 
left 

the roentgenological findings to be described later, the reason for these alterations 
m the percussion note is clear ) There were no compensatory changes on the left 
side The heart dullness extended 11 cm to the left of the mid-sternal line No sub- 
sternal dullness was elicited 

The breath sounds were very distant anteriorly, and were diminished posteriorly 
oter the dull area, deep inspiration increased the breath sounds only shghtlj Above 
this impaired area on the right the breath sounds were normal and were likewise 
normal ov'er the left chest There were no rales elicited at any time Peristaltic 
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sounds in the light chest were heard while the patient was in the hospital, and seveial 
times since in the last few yeais These sounds were heard anteiiorly as high as the 
tliird interspace and about the inidscapulai region posteriorly They were much 
louder anterioily than posteiiorly, and were best heard following an enema or a 
cathaitic At other times they were not loud, and one had to listen rather intently 
in order to hear them The heart sounds were normal, and no muimurs or accentua- 
tions were present 

The Hoove) Sign With the patient in the recumbent position the contour of the 



Fig 2 Film taken at end of deep inspiration The arched line of the right diaphragm 
IS at the loner border of the third rib, thus it has moved one interspace downward during 
inspiration 

low er chest, the movement of the costal margins, and the excursion of the abdominal 
wall were studied 

Harrison’s groote on the right side was much shallower than on the opposite 
side where it was quite marked, despite the patient’s moderate obesity This ma> 
hate been the result of the action of the intercostal muscles on the right side un- 
opposed bt the inactnated diaphragm 

The excursion of the abdominal wall with the usual bulging in the epigastrium 
during inspiration was present on the left side, but absent on the right This 
phenomenon is a measure of the excursion of the diaphragm and its absence means 
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Fig 3 Lateral view of thorax showing the dome of the right diaphragm high above 
and that of the left far below Note that the contour of the eventrated diaphragm is regular 
throughout, and that bowel is situated under it 


that one leaf of the diaphragm is inactive During deep inspiration there was a 
definite retraction of the right side of the epigastrium 

Inspection of the movement of the costal margin on the right side was not very 
convincing, as to its exaggerated inspiratory divergence from the median line, prob- 
ably because of the patient’s moderate obesity However, it was certain that the 
right costal margin did not move in the same fashion or direction as the left one did, 
upward and outward 

Palpation of the right costal margin, however, showed definitely that there was 
an exaggerated inspiratory divergence from the median line The finger tips were 
applied to the extreme ends of the ribs forming the costal margin, as suggested by 
Korns Thus the Hoover sign was positive in our case 
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The abdomen was fairly obese, the liver, spleen, and kidneys were not felt 
Percussion of the abdomen revealed dullness of the entire right side The left side 
showed a moderately tympanitic note (This finding has never varied ) Peristaltic 
sounds were few and always limited to the left side There was no tenderness 

Laboiatoty Fmdings The urine was normal The blood showed a slight de- 
gree of hypochromic anemia The Wassermann and Kahn tests wei e negative The 
electrocardiogram was essentially normal 

Roentgenologic Erammatwn -The film taken at the bedside, which suggested 
to us eventration of the diaphragm, showed the typical curved line of the right phrenic 



Fig 4 Film taken immediateh after a barium meal The stomach is in its normal 
position The duodenum is not seen, but when studied under the fluorescent screen it was 
normallj situated md filled out completelj The barium, after leaMng the first few' inches 
of the jejunum, shot up into right thorax, instead of turning to the left and downward, as it 
normalh does The h\er and kidne> can be discerned m their normal places, and the bow'cl 
seems to enter the right thorax anteriorly to the Iner 

leaf at the lower border of the second rib anteriorlj The contour of the arched line 
was regular throughout its entire course The trachea and the heart were somewhat 
displaced to the left The left diaphragm w-as m its usual position 

Later films were taken of the chest at the end of deep expiration and inspiration 
The arched line at the end of the latter phase was at the le\el of the lower border of 
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Fig S Lateral view of thorax five hours after a barium meal The latter is seen in 
the colon with the arched line of the right diaphragm above it The contour of the curve 
IS not deformed but it is as regular as before (see figure 3), thus speaking for eventration 
of the diaphragm 


the third nb anteriorly, thus showing how much the diaphragm had moved (figures 
1 and 2) The other features were the same as m the first film 

Fluoroscopic examination confirmed the above findings The right diaphragm 
was seen to move slightly downward upon deep inspiration and upward during deep 
expiration Tlius there was no paradoxical movement of the eventrated diaphragm 
in our case In the lateral view one could visualize the regular arch of the right 
phrenic leaf and its slight excursion The arch of the left diaphragm could also be 
seen, but at quite a distance below that of the right (figure 3) 

Inspiratory excursion of the mediastinum was not present in our case This sign 
was looked for on several occasions during the time that the patient was under ob- 
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servation, and we could never discover the slightest inspiratory deviation of the 
mediastinum 

The opaque meal showed that the esophagus and the stomach were in their nor- 
mal positions The stomach was of the fishhook type and without abnormalities 
The duodenum was normally situated and filled out completely The barium, after 
leaving the first few inches of the jejunum, shot up into the right thorax instead of 
turning to the left and downward as,it normally does (figure 4) After five hours, all 
of the barium had left the stomach and was seen in the right chest A lateral view 



Fig 6 An opaque enema showing that the cecum, ascending colon, hepatic flexure, 
and part of transverse colon are situated in the right thorax Part of the cecum and first 
portion of the ascending colon are to the left and under the lower half of the sternum 
The arch of the diaphragm is only faintly seen above the bowel 

at this tune demonstrated the barium in the colon, with the arched line of the dia- 
phragm abov e it The contour of the latter was not deformed but remained as regular 
as before (figure 5) This lateral film was taken with the patient in the recumbent 
position These findings speak against a hernia and for ev'entration of the diaphragm 
An opaque enema demonstrated that the cecum, appendix, ascending colon, hepatic 
flexure, and part of the transverse colon were situated in the right thorax, abov^e the 
twelfth dorsal vertebra The cecum and first part of the ascending colon were a 
little to tlie left of the midline and extending to the left side, thus displacing the 
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Comment 

The roentgen-ray findings showed that the intestinal tiact between the 
first portion of the jejunum and the second poition of the transverse colon 
was extruded into the right thorax, and lay between the diaphragm above 
and the liver below In this respect our case differs from the description of 
most of the reported cases m which it has been more usual to find the liver 
high up under the eventrated diaphragm 

Our patient has no bowel m the right side of the abdomen Should she 
ever develop an attack of appendicitis, her symptoms would certainly be 
atypical and the method of surgical approach would have to be extraordinary 
indeed 

The patient has been under observation for the last few years She 
feels quite well except for the slight discomforts mentioned above Should 
she become pregnant again, an abdominal section will be strongly urged 
before labor sets in 

Conclusion 

A case of right-side “ eventiation ” is added to the literature, thus raising 
the number of reported cases to ten 

The diagnosis in this case was made because of the following findings 

( 1 ) High position of the right diaphragm 

(2) Regular contour of the arched line as seen in the anteroposterior 
and lateral views 

(3) Definite, although limited, excursions of the elevated diaphragm 

(4) Roentgen-i a) s after an opaque meal and after a barium enema, 
vv ith the patient in the recumbent position, showed that the arched line was 
the dome of the diaphragm, and not the outline of a distended bowel 

(5) Evidence of inactiv^ation of the right half of the phiemc leaf 
(Hoover’s sign) 

The extruded bowel w^as situated between the right diaphragm abov'^e and 
the livei below, a finding unlike that in most cases reported 
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INSTANT DEATH IN BACTERIAL ENDOCARDITIS REPORT OF 
A CASE WITH MYCOTIC ULCERATION OF THE 
CONDUCTION SYSTEM * 

t. 

By John G Kidd, M D , Dctioit, Miclugan 

Sudden death, as it occurred in the piesent instance, is not the lule in sub- 
acute bacterial endocaiditis Such unexpected death contiasts shaiply with the 
usual protracted course of this disease, so abl}' desciibed by the late Di William 
Sidney Thayer in his remarkable monograph ^ 

The disease is often distressingly chronic Days and weeks and months pass by 
— every day with its morning of hope and its evening of depression And the fatigue 
and the fever and the anoiexia continue — moments, days, even weeks of apparent 
improvement and elation fatall)'^ dispelled by ever-recurring aggravations of first one, 
then another symptom And slowly and surelv the patient loses ground The anemia 
increases Evidences of mvocardial insufficiency are added to the symptoms of 
chronic sepsis The complexion assumes the peculiar, earthen greyish color, insisted 
on bv Libman With the advancing renal changes, the anorexia becomes more 
obstinate, and there is often nausea and vomiting Edema of the face and dependent 
parts sets in Profoundly enfeebled, with pale, grey, anxious face, puffy, transparent 
ej^elids, inert, w^axen bulbous fingers, the patient is harassed by transient hallucinations 
of vision w'liich he recognizes as hallucinations but cannot escape, by the dyspnea de- 
pending in part on the sepsis, in part on the anemia, in part on the nephritis, in part 
on the myocardial w^eakness, by the constantly recurring painful cutaneous or splenic 
emboli, b}" the persistent and unconquerable nausea The least movement exhausts 
him , the nighth sw^eats w^eaken him , he is so tired > The very attentions of the nurse 
annoy him And then, so often, as if to crowm his ills, a sudden hemiplegia with 
flaccid arm and leg and drooping mouth and open eye Finally, with wrinkled fore- 
head and carew'oin face, he sinks into a troubled sleep and breathes his last — the vic- 
tim of chronic sepsis, or mvocardial w^eakness, or nephritis, or a terminal pneumonia, 
or cerebral embolism — or all 

In this paper photographs describe the anatomical lesions responsible for 
instantaneous death and the probable mechanism of death is discussed Four 
simihar cases previously described in the literature are cited 

Report of Case 

Snmmmy R K 'Y , admitted August 18, 1932, died August 25, 1932 A boy of 
IS complained of “ ihcumatism and lieatt tiouble" lecuiiiug in attacks since the age 
of four Hiitoiy, physical findings, and positive blood cultiiie pointed to the diagnosis 
of subacute sti epiococcal endocarditis on the basis of old iheiimatic heait disease 
Remittent fercr of 101 to 102 degiees daily -zvas followed by unexpected instantaneous 
death on the eighth day aftei admission At autopsy a laigc mycotic iilcciation which 

*Rcccncd lor publication August 14, 1934 

From the Department of kledicine of tlie Henrj Ford Hospital 

7S 



CASE REPORTS 


79 


had almost pofowted the ventiicidat septum was found occupying the site of the a-v 
node 

History (Obtained from the patient and his mother ) At the age of four the 
patient had an attack of “ rheumatism ” which laid him up for two months During 
this attack the elbows, wrists, fingers, knees and feet were swollen, tender and painful 
at one time or another Just as the joint symptoms began to subside, extreme palpi- 
tation, dyspnea, and weakness were noted These symptoms were attributed to heart 
disease by a physician at the time, and the patient stated that he had had them periodi- 
cally since Following this episode he was a delicate child, having frequent colds 
and attacks of sore throat until the age of nine, when he began to improve and entered 
school For the next four years he was fairly well, and was able to do his work 
without interruption At the age of 14 he won the high jumping championship of 
his class at school but while participating in a track meet he became chilled, a sore 
throat developed, and he spent the next several weeks in bed because of palpitation, 
dyspnea, and weakness About a year later the patient missed a semester from school 
because of the same sj'mptoms, and he was confined to bed in a hospital for 18 days 
during this period Following this bout, howevei, he was fairly well until the onset 
of the present illness 

The immediate present illness began in March 1932, four months prior to ad- 
mission to the hospital, when the patient was confined to bed for two weeks with an 
acute upper respiratory infection and fever which was diagnosed influenza After 
this episode he was unable to attend school or to work because of weakness and dysp- 
nea One month before entry he again noted pain and swelling of the joints, mainly 
the left knee, left hip, and both ankles These symptoms persisted until his entry, 
and during this month he lost five pounds in weight On several occasions in the 
few weeks pieceding admission, he had noted a precordial sensation of irregularity in 
his heart beat, and once, about two weeks prior to admission, while walking across 
a room, he stopped abruptly, grasped his precordium and exclaimed, “ my heart 
stopped I ” He became dizzy and felt faint, but the attack passed off a few minutes 
after he sat down About 10 days prior to admission the patient and his mother 
noted the spontaneous appearance of several irregular purplish spots, resembling 
bruises, about the size of a silver quarter, near the left ankle 

Physical Examination Temperature 99, pulse 100 and respirations 28 Weight 
116 pounds — estimated ideal weight 156 pounds The patient was a tall, emaciated 
boy of about 18 years who appeared sick and weak and uncomfortable He had a 
subicteric pallor and was short of breath There was no cough or cyanosis Pulsa- 
tion of the precordium and carotid vessels was striking and the whole bed oscillated 
with each heart beat Petechiae were noted in the right conjunctival sac The apex 
impulse of the heart was diffuse and heaving and located in the anterior axillary 
line A short thrill, systolic in time, was palpated over the base of the heart The 
area of cardiac dullness extended 14 centimeters to the left of the midsternal line in 
the fifth interspace and six centimeters to the right in the fourth interspace The 
heart tones were regular and accelerated The first sound at the apex was almost 
completely obscured by a harsh prolonged systolic blow which radiated outward into 
the axilla A short presystolic murmur was also heard in this area At the base of 
the heart very loud and distinct to and fro murmurs were heard The blood pressure 
was 124 systolic and 30 diastolic The radial pulse was regular and had a slapping, 
quick quality The lung fields were resonant everywhere, the bases were on a level 
and descended about equally, no rales were heard anywhere The abdomen was flat 
and soft, the liver and spleen were not felt, and there was no bulging or shifting 
dullness in the flanks The extremities showed no edema and the joints appeared 
normal 

Laboiatoiy Evaminatioiis Blood Wassermann negative (Kolmer technic) , 
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Kahn test negatne, non-protein nitrogen 27 mg per 100 cc , icterus index 12 5 
Red cells 3,500,000, white blood cells 11,100, with 80 per cent polymorphonuclear cells 
Hemoglobin 9 9 grams per 100 c c In the blood culture, many colonies of gram 
positive cocci appeared on the second day These were later defined as streptococci 
of the vindans group The urine was dark reddish brown, specific gravity 1 020, 
it contained a moderate amount of albumin, and there were red blood cells in moderate 
number in the centrifuged specimen 

Coiuse The temperatuie ranged from normal to 102° daily The pulse was 
usuallv regular but extrasystoles were sometimes noted, and on several occasions 
coupled beats were felt No digitalis was prescribed and none had been taken prior 
to admission The pulse rate usually varied between 85 and 120 per minute, on 
one instance the rate was charted at 56 per minute The patient appeared to gam 
strength, and aside from the extreme sweating and persistent weakness and dyspnea, 
he was fairly comfortable On the eighth day following admission a transfusion 
was given at 10 o’clock in the morning with 500 cubic centimeters of citrated blood 
taken from patient’s brother as donor During the afternoon of that day the patient 
felt unusually well and commented on his improvement He called attention to the 
fact that since the transfusion his bed no longer oscillated with each heart beat, which 
added to his comfort and peace of mind At five o’clock in the afternoon the coupled 
beats were again noted at the radial pulse, and there had been a steady decline in the 
pulse rate from 112 at 8 00 am to 76 at 6 00 pm At seven o’clock the patient’s 
bed was rolled out on to the porch as usual and the patient was left smoking a 
cigarette When the nurse returned five minutes later, she smelled the bedclothes 
burning, and noted that the cigarette had fallen from the patient’s fingers to the bed 
The patient was pulseless and respirations had ceased A convalescing patient nearby 
had heard nothing to attract his attention When questioned, he had heard no cough 
or cry and nas entirely unaware that anything unusual had happened 

Comment In attempting to explain the mechanism of such instantaneous 
death m a patient who had bacterial endocarditis, several possibilities were 
considered coronary embolism, medullary embolism, pulmonary embolism, and 
rupture of the heart The most likely explanation, however, was thought to 
be the interruption of the conduction impulses by the same infection^ process 
which involved the endocardium, resulting in sudden complete heart block with 
ventricular standstill or fibi illation and death As will appear, this was found 
to be the case 

Postmortem (Dr A O Severance ) At autopsy careful search of the blood 
\essels of the heart, brain, and lungs failed to reveal any emboli or thrombi The 
findings of chief interest were in the heart, which weighed 640 grams There were 
extensive varty vegetations on both the mitral and aortic valves as is shown in the 
photographs Figure 1 shows the extremely large vegetations on the aortic leaflets 
and on the posterior surface of the mitral leaflets The largest group of \egetations 
in the center of the photograph measured six by three centimeters and involved chiefly 
the posterior aortic leaflet and the under sui face of the posterior mitral leaflets Note 
also the rather shallow mycotic ulcerations w'hich in\olved the endocardium just 
beneith the posterior aortic leaflet, the areas of greatest involvement and ulceration 
corresponded identicallj with the course of the bundle of His and the left branch of 
the aunculo-ventricular bundle® Figure 2 show's the right auricle and the medial 
cusp of the tricuspid valve Note a small area (a) just in front of the anterior at- 
tachment of the leaflet This represents an ulceration nine millimeters in diameter 
which had extended entirely through the septum from the larger ulcerated areas be- 
neath the aortic leaflets on the othei side Compare the location of this mycotic ul- 
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Fig 1 The large vegetations on the aortic leaflets and posterior mitral leaflet are 
obvious Note also the sub-endocardial ulcerations beneath the posterior aortic leaflet 
These ulcerated areas overlie the course of the left branch of the bundle of His 

ceration with that of the auriculo-ventncular node as illustrated in figure 3, noting 
the relative positions m the hvo photographs of the ulceration and Tawara’s node, 
the coronary sinuses, the fossae ovale, and the medial tricuspid leaflets The cor- 
responding positions of the ulceration and Tawara's node are striking 

Review or the Literature 

Inflaminatory lesions and degenerative piocesses inteifenng with the con- 
duction of impulses through the junctional tissues have been cited m numbers 
Rosenthal ^ has recently called attention again to the occurrence of acute isolated 
myocarditis m which the suppurative process may involve the conducting mech- 
anism He cited two instances which showed clinical signs of heart block and 
in each the inflammatory leaction involved especially the bundle of His Both 
of his cases presented evidence of valvular endocarditis Thayer ^ commented 
on the special frequency of mural endocarditis m subacute streptococcal endo- 
carditis, and noted that aneurysms of the valves and perforations as a result 
of ulceration were relatively common In a large series, however, he observed 
no instances where the specialized conducting tissue was involved Rothschild 
et al ^ observed that inflammatory lesions (Bracht-Waechter bodies) in the 
myocardium m subacute bacterial endocarditis are frequently inconspicuous and 
in general are without effect on intraventricular conduction In a large number 
of electrocardiograms in patients with endocarditis they observed significant 
changes in the ventricular (QRST) complex m only one instance Prolonga- 
tion of the P-R interval was noted, however, m 10 of the 123 cases On the 


82 


JOHN G KIDD 



Fig 2 This photograph shows the right auricle and ventricle and the medial cusp of 
the tricuspid valve Note an area (a) just above the anterior attachment of the leaflet 
This represents an ulceration about 9 mm m diameter which had extended entirely through 
the septum from the larger ulcerated areas beneath the aortic leaflets 

other hand White ^ lecognizes that bactenal endocaiditis may, rarely, be ac- 
companied by severe myocardial ulcerations He writes “ In very rare cases 
the process may cause an aneurysm in, or a perforation through, the ventricular 
septum, or from the left ventricle into the right auricle, or even a rupture of 
the auricular wall, and, also rarely, invasion of the upper ventricular septal 
region may damage the auriculo-ventricular bundle (of His) to cause heart 
block ” Blumer noted the frequency with which the mural endocardium is 
involved in the pathological process in subacute bacterial endocarditis, but em- 
phasized the relatively slight involvement of the myocardium in this disease In 
the 150 autopsies he reported, only seven had microscopic evidence of acute 
infection of the m 30 cardium and in none of these is any special note made of 
damage to the conduction system 

Mjcotic aneurj’-sms of the valves and shallow sub-endocardial ulcerations 
then, occur quite commonh in subacute bacterial endocarditis but the myocardium 
IS raid) perceptibly damaged m this disease We have been able to find record 
of but four cases of bacterial endocarditis m the literature in uhich gross 
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Fig 3 This illustration (reproduced from Spalteliolz) shows the location of the a-v 
node Compare this illustration with figure 2, noting the relative positions in the two photo- 
graphs of Tawara’s node and the perforating ulceration, the coronary sinuses, the fossae 
ovale, and the tricuspid leaflets 

mycotic ulceiation or aneurysm had interfered with the conducting mechanism ^ 

Wilson ® reported three instances of vegetative endocarditis m each of which 
a mycotic aneurysm involved the interventricular septum In two of these cases 
heart block had been diagnosed clinically and the region occupied by the bundle 
of His was found destroyed by the ulcerating process Both of these patients 
died suddenly Rothschild et al ® reported sudden death in a patient with bac- 
terial endocarditis who had shown electrocai diographic evidence of partial bundle 
blanch block Necropsy revealed an aneurysm of the sinus of Valsalva caused 
by the spread of the bacterial infection from the aortic leaflets to the aorta 
This aneurysm had projected into the interventricular septum and had partially 

* Since this was written Dr Wan en Cooksey has called attention to a similar instance 
in his experience A middle aged man had an atypical disease suggesting old rheumatic 
heart disease with a superimposed bacterial endocarditis Electrocardiograms showed at 
first a markedly prolonged P-R time Later the patient developed complete heart block 
(demonstrated graphically) and died after about three or four days Autopsy revealed 
changes characteristic of old rheumatic heart disease and also fresh warty vegetations on 
the mitral leaflets Just beneath the posterior aortic leaflet the vegetations had ulcerated 
through the septum into the right auricle completely destroying Tawara’s node This case 
vas discussed at a State Clinical-Pathological Conference but has not been published 
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intercepted the path of the left blanch of the bundle of His Stenstrom " re- 
ported a case of bacterial endocarditis in which there was definite clinical and 
electrocardiographic evidence of heart block on the patient’s admission to the 
hospital The first tracing showed complete auricular ventricular dissociation 
with an auricular rate of 73 and a ventriculai rate of about 45 , the P-R time 
was 0 45 second Subsequent tracings showed the block to have disappeared 
and the P-R time decreased to 0 26 second The patient had repeated anginal 
seizures and died suddenly some two months after admission Sudden death in 
an anginal seizure was attributed to the necropsy finding of a thrombus m the 
anterior descending branch of the left coronary artery Interestingly enough, 
a healing inflammatory lesion, of the same nature as the fresh endocarditis was 
found localized m the tissue of the auriculo-ventricular node and the bundle of 
His A con elation was noted between the stage of healing of this lesion and 
the previous functional recover)’^ of conductivity as shown in the electrocardio- 
grams 

Summary 

Instant death in a patient with subacute streptococcal endocarditis is described 
At autopsy a laige mycotic ulceiation was found to have eroded through from 
the left ventricle into the right auricle, largely destroying the region occupied by 
Tawara’s node Othei sub-endocardial ulcerations intercepted the path of the 
left branch of the bundle of His Instant death in this patient was thought to be 
due to the sudden onset of heart block followed by ventricular asystole or 
fibi illation 
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SPLENIC VEIN THROMBOSIS AND ITS RELATIONSHIP TO 
BANTFS SYNDROME, WITH REPORT OF A CASE* 

By Harry D Leinoef, MD , B) onx, New Yoik 

The relationship between splenic vein thrombosis and Banti’s disease has 
been much discussed and, like most unsettled questions, it is possible that the 
cause of disagreement lies in the different conceptions of what actually con- 
stitutes Banti’s disease On the one hand, many piefer to speak of the Banti 
syndrome and thereby testify to their belief that it is a group of symptoms and 
pathologic changes which may have several pathogenic factors Among these 
factors they would include splenic vein thrombosis as primaiy Others largely 
agree with Banti in his conception of a disease which progresses through the 
stages as described by him and is marked by pathologic changes which include 
splenic till ombophlebitis, not however as a primary factor For several years 
many writers have suggested that the latter may occur independently of Banti’s 
disease and that it may give rise to symptoms which indicate the diagnosis A 
review of literature, however, leaves one with the impression that splenic vein 
thrombosis is an important part of the disease originally described by Banti 
The following report illustrates the difficulty of diagnosis in those cases in which 
hematemesis is the outstanding featuie 

Case Report 

The patient was a white woman, 28 years old, who was admitted to the hospital 
on September 23, 1933, complaining of severe epigastric pain, vomiting of blood and 
a bloody diarrhea On the day preceding her admission, she had been in compara- 
tively good health and had gone to work as usual , a few hours latei she experienced 
a severe pain in the stomach, vomited a great deal of bright red blood and passed 
some fresh blood in her stool She was taken to a local hospital where a diagnosis of 
bleeding gastric ulcer was made An operation was advised but was refused She 
placed heiself under the care of a local physician who treated her for bleeding ulcer, 
using sedatives and ice bags Under this treatment her symptoms subsided The 
next moining on attempting to rise, she was again seized with severe abdominal pains, 
vomited blood and was then admitted to the Flower Hospital 

Her illness seems to have started in 1921, approximately 12 years before At 
that time, she began to have fainting spells, at least one a day, she would become 
unconscious and while in this state, blood gushed freely from her mouth Invariably 
this bleeding stopped before she regained consciousness After these attacks, the 
patient complained of severe substernal burning, so much so that for a time she was 
treated for “ heart burn,” but without relief 

On February 27, 1924 while visiting a midwestern town, she complained of a pain 
in the stomach and fainted, while in this state she was rushed to a hospital and 
operated on The surgical report was as follows “ 1 he uterus, tubes and ovaries 
were normal in size and position The appendix was turned on itself and bent in 
midposition and had several adhesions It was five inches long, congested and 
thickened Pathological diagnosis chronic appendicitis ” 

The patient had rather a stormy recovery, remaining in the hospital for six 
weeks During this time she complained of substernal burning, epigastric pain and 
the vomiting of blood Seven months later, on her return to New York the patient 

* Received for publication December 28, 1934 

From the Department of Medicine at Flower Hospital, Dr P J R Schmahl’s Service 
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was opeiated on for bleeding ulcers Following this operation all of her symptoms 
were so aggravated that four months later another operation was performed, and 
again the patient found no relief Unfortunately a report of the last two operative 
procedures was not obtained 

Her heraatemesis, epigastric pain, fainting spells and general weakness became 
steadily worse and on September 8, 1925 she reentered the same midwestern hospital 
for further treatment On the day of her admission she was transfused and four 
days later another operation for recurrent gastric ulcers was done This operation 
was reported to me as follows “ An old median scar was excised There were dense 
adhesions of the omentum to the abdominal wall All adhesions were separated and 
the stomach examined The duodenal-pyloric junction was thickened The ulcer 
scar was found at the greater curvature just above the entrance of the circulation 
Phis ulcer was excised and the wound closed with double linen sutures A short 
loop posterior gastro-enterostomy was done ” 

Again instead of getting better, the patient’s condition became definitely worse 
She was now unable to retain anything, vomiting blood and food almost continually 
On December 5 anothfer laparotomy was performed, of which the following summary 
report was obtained “ A midline incision was made and the old postoperative ad- 
hesions were broken down The stomach was brought into the operative field and the 
old gastro-enterostomy scar excised The stump of the intestines was sutured In- 
cision of the stomach sutured, the jejunum was replaced in normal position Stomach 
opened and bleeding ulcer excised ” Laboratory diagnosis “ Minute ulcers upon 
tlie duodenal mucosal surface, partially healed” This last opeiative procedure again 
failed to give the desired therapeutic results It is interesting to note that during the 
last three operative procedures, the patient was pregnant and finally delivered a full 
term living child Her symptoms continued with some modifications until the time 
of her present admission 

The past history of the patient brought out some very interesting points She 
had had most of the childhood diseases, namely, diphtheria, chicken pox, scarlet fever, 
whooping cough and broncho-pneumonia 

On further questioning, the beginning of her illness was featured by the vomiting 
of bright red blood, burning sensation and occasionally a bloody diarrhea Later a 
pain developed as an important symptom This pain was first located in the epi- 
gastrium, was very sharp, had no relation to food, and was associated with a large 
tender lump in the left hypochondrium After the vomiting of blood, the pain and 
tlie mass would tend to disappear, leaving only a sensation of soreness The patient 
complained of profuse menstrual flows and dates all hei trouble from the time her 
menses became profuse Her fainting spells in the beginning of het illness were 
associated ^\Ith hematemesis About two years before her admission, there was a 
period of repeated chills, fevers and sweats, during which time she was treated for 
malaria without anj relief There had been a moderate loss of weight She also 
complained of bruising very easily, so that at all times she showed subcutaneous 
hematomas The family history was not icmarkable 

On phjsical examination she was moderately well nourished, and revealed little 
of interest other than the findings m the abdomen The abdomen showed the scars 
of the pre\ious operations and was ^ery sensitive throughout, both to light and deep 
pressure There \\as some ngiditj of tlie epigastric region, the lower margin of the 
spleen was palpable just below^ the costal margin The liver w^as not palpable or 
enlarged The pelvic examination re\ealed a chronic vaginitis and endocervicitis 
riie lower extremities showed numerous ecchymotic areas 

For a month following admission to the hospital the temperature, pulse and 
respirations were normal Then chills, feters and sw'eats developed and lasted for 
fnc weeks Hie fe\er at times reached 104 5° F wntli daily remissions 
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Laboiatory Studies The vomited Mood was bright red in color and faintly acid 
in reaction, suggesting that it might be coming from the esophagus or the upper part 
of the stomach 

Blood evamination The red blood cells numbered 3,750,000 , the hemoglobin was 
81 per cent and the color inde\ 0 8 The white blood cells numbered 9,800, with 
polymorphonuclear neutrophiles 60 per cent, eosinophiles 4 per cent, lymphocytes 33 
per cent and mononuclears 3 pei cent The platelet count was 220,000 on admission, 
and 115,000 the day after The coagulation time was 5 minutes, the bleeding time 3 5 
minutes, and clot retraction was marked within 3 hours 

There can be no doubt of the importance of the platelet count in this condition 
In this case the count was made almost daily and in a general way it was noted that 
epigastric pain and hematemesis were more apt to occur when the platelet count had 
fallen to lower levels (table 1) 

Table I 


Relation of Platelet Count to Clinical Symptoms 


Datf 

Platflet Count 

Symptoms 

9-23-33 

220,000 

severe pain 

9-25 

115,000 

sffvere pain 

9-26 

125,000 

comfortable 

9-28 

135,000 

comfortable 

9-29 

120,000 

severe pain, hematemesis 

9-30 

135,000 

severe pain, hematemesis 

10-2-33 

185,000 

comfortable 

10-9 

205,000 

comfortable 

10-11 

225,000 

comfortable 

10-18 

190,000 

severe hemorrhage 

10-20 

130,000 

pain 

10-23 

115,000 

pain 

10-25 

160,000 

pain 

10-31 

140,000 

pain 

11-3 

135,000 

pain 

11-6 

170,000 

pain 

11-10 

160,000 

pain 

11-13 

225,000 

pain, bleeding 

11-17 

200,000 

comfortable 

11-20 

200,000 

comfortable 

11-22 

operation 


11-27 

265,000 

no complaints 

12 — 1 1 

445,000 

no complaints 

1-13-34 

300,000 

no complaints 


During tbe febrile period repeated blood cultures yielded no growth Blood 
smears examined for both malarial and filarial parasites were negative The Widal 
and Fehx-Weil reactions were also negative 

The blood Wasserniann reaction was one plus, but the Kahn reaction was nega- 
tive Blood chemistry creatinine, 1 5 mg , urea, 20 0 mg , blood sugar, 109 mg , 
uric acid, 4 0 mg , calcium, 10 6 mg 

The urine showed numerous pus cells associated with Ti ichomona vaginalis 
Roentgen-ray studies of the chest showed normal heart and lung shadows with a clear 
retro-cardiac space The gastrointestinal senes did not show any filling defects 
which might suggest an ulcer , though there was some barium retention in the stomach 
five hours after the beginning of the senes On November 20, 1933 esopliagoscopy 
revealed two well formed varices present in the cardiac end of the esophagus 

In the foregomg the following might be emphasized (1) The length of duration 
of symptoms, and their persistence following numerous surgical attacks on supposed 
peptic ulcer , (2) The pain in the epigastrium which was relieved by the vomiting of 
bright red blood, (3) The enlarged spleen, which grew larger just before an attack 
of pain and then decreased in size after the vomiting of blood, (4) The tendency to 
bruise easily, associated with a rather low platelet count, (5) The occurrence of chills, 
fevers and sweats, (6) The presence of esophageal varices 
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In attempting to make a diagnosis in this case the possibility of peptic ulcer 
seemed unlikely because of the lack of roentgen-ray evidence, the persistence of 
symptoms after opeiation, and the atypical pain -which had no relation to food but 
was relieved by the vomiting of faintly acid blood Purpura hemorrhagica was 
eliminated by the normal bleeding, coagulation and clot retraction time, in spite of 
the presence of a relatively low platelet count and a palpable spleen The severe 
substernal burning made us consider heart disease, but not seriously after the negative 
physical examination and the negative roentgen-ray findings in the chest The chills, 
feveis and sweats occuinng with regularity, and the presence of an enlarged spleen 
suggested chronic malaria, but repeated blood smears were negative 

Consideration of the history and examination suggested that possibly some 
interference with the return circulation of the spleen might account for the whole 
disorder Such an obstruction would cause an increase in the collateral circulation 
through the short gastric veins leading to the formation of esophageal varices, and 
whenever the burden on the splenic circulation increased, the spleen would enlarge, 
causing an increased pressure in the varices which clinically might manifest itself 
as pain Rupture of the varices would relieve this pain, and the patient would feel 
better After healing of the ruptured varix, and restoration of blood volume the proc- 
ess would start over again The causes of such an obstruction include thrombosis of 
the splenic vein due to unknown causes, a tumor pressing on the splenic vein, post- 
operative adhesions, a diffuse generalized fibrosis of the reticular system of the spleen, 
or a thrombophlebitis of the splenic vein Because of the associated chills and fevers 
in this case, the latter was thought to be the cause, though it was considered possible 
that postoperative adhesions played a very important part Thrombophlebitis having 
been agreed on as the most likely possibility, splenectomy was performed on Novem- 
ber 22, 1933, and was followed b> tin uneventful recovery The patient had no un- 
usual abdominal pain following the operation 

Three months after the operation the patient was completely free of gastric symp- 
toms The vomiting of blood, the pain and substernal burning had stopped Her 
general health was excellent Immediately after the operation the platelet count rose 
to 445,000, the coagulation time four and one-half minutes, and the clot retraction 
was marked within seven hours A blood count taken about two months after 
splenectomj showed red blood cells 3,770,000, hgb 77 per cent and color index 1 0 
White blood cells 10,900, with polymorphonuclear neutrophiles 51 per cent, eosino- 
philes 2 per cent, lymphocytes 44 per cent, and mononuclears 3 per cent The platelets 
numbered 300,000 

Dr Earl Eaton, who performed the operation, remarked that he found multiple 
adhesions of the stomach and greater omentum to the anterior abdominal wall and 
liver in the upper right quadrant The gall-bladder, duodenum and pylorus were 
covered bv adhesions The fundus uteri was adherent to the sigmoid by dense bands 
The liver appeared normal, the gall-bladder thin-vvalled, emptied readily, and con- 
tained no stones The stomach showed several scarred areas on its lesser curvature 
and anterior wall The spleen vv'as three times its normal size and shovv^ed areas of 
fibrosis throughout The veins toward the stomach were large and vancosed 

The pathologic examination of the excised spleen was carried out by Dr W E 
Youland v\ho made the following report The spleen measures 10 by 7 by 2 cm It 
is fairlv firm On section considerable blood exudes The venous channels are 
somewhat dilated The Malpighian corpuscles stand out prommentlv, and the inter- 
vening tissue is dark reddish in color Microscopic sections show dense cellular 
elements in the splenic interstices A part of this cellular picture undoubtedly in- 
cludes a marked h} pertrophv of the endothelium of the sinusoids It is impossible 
to identifv with iccuracv the tvpe of cells present, except for a preponderance of 
eosiiiophiles which are scattered uniforml} throughout the entire section The 
sinuses are widelv dilated There is a considerable numerical increase in the lym- 



CASH REPORTS 


89 


plioicl follicles Vnlu.ill}' all of the follicles piesent appear to be inactive In some 
of the follicles theie is a definite and in some, a inaiked increase in the number of 
hmplioblasts In main follicles a homogeneous eosinophilic substance is present in 
the form of irregular anastomosing stiands, resembling somewhat eaily formed 
amjloidosis The cential arterioles of the follicles as well as aiteiioles thioughout 
the splenic tissue appeal to be definitely thickened with a n.irrowing of the lumen 
There are othei areas showing a thinning out of the cellular element with apparently 
an increase of leticiilar fibiosis The inteistitial tissue throughout the sections as 
a whole suggests slight thickening some sections showing more definitely fibrotic 
changes than others Ihe lymphoid follicles in other sections show a maiked in- 
crease of red blood cells which may be considered as due to capillary congestion or 
possibly to er^ throcj'tic infiltration Oil immersion examination shows no definite 
phagocytosis of red blood cells There are no megalokaiyocytes present The large 
blood vessels, especially the cein suggests a possible fibrous replacement of the wall 
and also some dilation No other definite changes can be made out 


Discussion 

As to the etiology of splenic vein thionibophlebitis vciy little can be said It 
occurs in children® Trauma may jday an important part Abdominal tumois 
which obstruct the flow m blood vessels, or local areas of degeneiation and in- 
flammation may be causative agents Postoperative adhesions may also con- 
tribute It has been suggested that physico-chemical factors in the splenic vein 
might in a way be responsible Alteration m the platelet count can precipitate 
the so-called platelet crisis and lead to thiombus formation, as suggested by 
Rosenthal ^ 

There can hardly be doubt that a thiombus in the splenic vein can produce 
the clinical picture which has been described as chaiactenstic of thrombophle- 
bitis of the splenic vein The repoit by Frick,® with the associated autopsy 
findings IS important m this connection On the othei hand WarthiiO® and 
McMichael ® have been unable expei imentally to pioduce this picture in labora- 
tory animals , and Wohlwill ® showed that the presence of a definite thrombus 
in the splenic circulation did not necessarily produce an enlarged spleen 

The original writings of Banti,^ quoted by Waithin suggested that splenic 
or portal vein thrombosis was a constant factor in Banti’s disease and it is 
ecMse of this factor that these two conditions were thought to be the same 
On the other hand Vertan McMichael,® Evans, “ and Bryce though 
e^ri ing a clear cut clinical picture of Banti’s disease, have been unable to find 
cf f ^vidences of thrombosis in the splenic circulation and therefore have 
igges e that thrombophlebitis of the splenic vein is entirely different from 
failure of these investigators to find the splenic vein lesion 
on ^'^Pjnned by the fact that practically all of their work has been done 
thorniic^i^ were removed at operation and most of these workers did not 
temnterl tn the splenic and hepatic circulations Moschcowitz at- 

anv one sta Banti’s disease was m leality a complex syndrome wherein 

sturlipc; ° ^ disease might dominate the clinical picture Microscopic 

the snlerTTf' thrombophlebitis have shown a marked resemblance to 

leticub-enrlS^^^ There is a model ate proliferation of the 

cornuselpq d-i ^ system with some dilation of the sinuses The Malpighian 
and thoiip-h pnT Tf^i^ t’brosis of the central artery, and some hyaline changes, 
ough endophlebitis is rare, it is occasionally sLn The blood vessels show 
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some fibrosis, and a narrowing of the lumen An occasional siderotic nodule 
IS present indicating hemorihage 

The symptomatology of splenic vein thrombophlebitis is chaiactenzed by 
chronicity, gastric distress and hemoirhages, an enlaiged spleen, and symiDtomatic 
lelief after the vomiting of blood A mild anemia and the demonstration of 
esophageal vaiices help to make the diagnosis certain Because of the multi- 
plicity of symptoms which these patients present, a careful differential diagnos s 
must include a consideration of peptic ulcei , hemorrhagic diseases, heart disease, 
chionic malaiia parasitic diseases of the spleen, and advanced Banff’s disease 
The prognosis is poor in untreated cases, as the patient will eventually die 
from a severe heinoiihage Following splenectomy recoveiy and comparatively 
good health usually result^'* The preoperative platelet count is impoitant^- 
It has been shown ' that where the count is high the mortality of splenectomy is 
maikedly increased, the patients usually dying of a massive portal thrombosis, 
probably related to the tremendous use m the platelet count following operation 
Preoperative transfusion is of course indicated in very anemic patients 

Conclusions 

1 Splenic vein thrombosis is essentially a phase of Banti’s disease 

2 It IS characterized by chronicity, an enlarged spleen, vomiting of blood 
which gives symptomatic relief, a moderate anemia and esophageal varices 
The splenic tumor decreases in size after a hemorrhage 

3 It IS amenable to suigical lemoval of the spleen 

4 The suigical risk is in direct proportion to the platelet count, the higher 
the count, the poorer the piognosis 
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ALLERGIC CORYZA AT MENSTRUATION FROM OVARIAN 

HORMONE ' 

By Frank A Riebel, M D , Columbus, Ohio 

The symptoms which may be associated with mensti nation aie numerous and 
vaiied The majoiity of them aie plainly the result of the c 3 'clic functional and 
stiuctural changes m the genital tiact, but occasionally the history suggests an 
allergic basis for the phenomena Such a case is desciibed here 

Case Report 

E S , married, a white female aged 29, complained of frequent attacks of coryza, 
diese began regulaily the day before or the first daj^ of her menstrual period The 
initial symptoms weie malaise and fiontal headache, and these were followed bj 
sneezing, nasal obstruction, chills, fever of about 101°, and piostration Within 24 
hours of the onset the patient had been confined to her bed during every menstrual 
period for one j'cai The disabihtj would continue for about two davs, to be fol- 
lowed by symptoms diminishing in intensitj'^ for tliiee or four moie days The 
thickness of the nasal dischaige was varied and occasionally was burning to the nos- 
trils There was no lachrymation Ephedrine gave moderate lelieT 

For about the same length of time a tachycardia averaging 140 beats pei minute 
had been present for brief periods This was most marked duiing or following the 
coryzal attacks, but also occurred at other times Diligent search had been made foi 
an etiological agent here, but without resp^s Roentgen-rays of the teeth, sinuses 
and chest were all negative, the heart w'as normal in size, sounds and contour The 
Kahn test was negatne and the basal metabolic rate normal 

Menstnial Htstoty The periods began at 13 years and w'ere regular at once, being 
of the 28/5 day type Two children have been borne For the last four periods of 
the present illness the intervals had changed to a 24/2 day type 

Family and Past Histoiy The maternal giandfather had had “miner’s asthma ’’ 
There were no other hereditary factors apparent The patient heiself has noticed a 
sensitnnty to absorbent cotton for years, the latter producing symptoms of coryza 
In the belief that the coryza might be allergic, certain cutaneous and therapeutic 
tests were made as follows 

On November 10, 1933, which was seven days following the first da} of the last 
menstrual period, a cutaneous scratch test w'as made using an aqueous solution of 
crystalline folliculin as a test reagent and with an alkaline solution for a control A 
faintly positive reaction was ehcite^l 

On November 13 and 16, the test was repeated and faintly positive reactions w'ere 
again elicited On November 19 and 22, tests were negative 

The patient w'as menstruating and w^as bedfast on November 27 On December 
2, 7, 10 and 12, cutaneous tests were negative December 3 to 6 of tins period, the 
patient was suffering from acute rhinitis, appaientl} not related to the condition being 
discussed 

On December 14, one c c of aqueous solution of folliculin (theehn) w^as injected 
subcutaneously Six houis later malaise and chills appeared, to be followed by a 
coiyza similar to, but not quite so intense as that of the menstrual period This 
remained until December 18 On December 20, the patient began to menstruate but 
had no evidences of corjza One cc of folliculin was readmmistei ed , this was 
enough to elicit mild symptoms of coryza The menstruation ceased on December 
22 On December 25, folliculin w'as again injected and was promptly followed by a 
coryza which lasted for twm days 

* Received for publication May 21, 1935 
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On Januaiy 8, one c c of folliculm was sprayed on the nasal mucosa lliis gave 
rise to a coiy-da wnthin 30 minutes, w'hich lasted thiough January 9 

On Januan 10, the patient being free fiom symptoms, folliculm was again ad- 
ministered intranasally Symptoms leappeared promptly to last through January 11 
and 12 On January 15, folliculm w'as administered subcutaneously, this brought 
forth a very slight reaction Fiom Januaiy^ 16, to 19, the patient W'as menstruating 
and W'as free from symptoms for tire first time in over a year 

Fiom Januaiy 25 to March 31 exclusive, 13 doses of folliculm w'ere administered 
by means of vaginal suppositoiies at from three to five day intervals On tw'o of 
these occasions mild symiptoms of malaise appealed, on the other days there was no 
leaction w'hatever 

Fiom February 10 to 14 and again fiom Maich 14 to 18 normal menstruation 
took place 

Om evidence that the cory^za is alleigic may be stimmaiized thus 

(1) A positive cutaneous leaction (though not marked) was secured 

(2) The alleigic manifestation was aitificially leproduced at will by the 
admmistiation of folliculm 

(3) Toleiance to the agent wms seemed by lepeated administrations which 
lesulted in the total lelief of symiptoms 

It w'ould seem, theiefoie, that m this case folliculm has been pioved to be an 
alleigic agent, giving use to a coiyza at the menstiual peiiod, by some mechanism 
wdiich w'e aie not piepaied to explain 
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EMOTIONS AND BODILY CHANGES 

The appeaiaiice just lecently of an extensive bibliogiaphy ‘ upon the 
subject of the relation of the emotions to bodily changes should help to 
stimulate fuithei thought among internists upon the status of this problem 
in the practice of medicine The consultant internist especially will be in- 
teiested since a laige fi action of consultant practice is made up of those 
cases which present the pioblem of assessing the piopoitionate paits played 
by psychic and somatic factors in the development of the patient’s disability 
Both factois we have come to believe are involved in most cases but in some 
the dominant idle is played by organic disease and m some by the psychic 
distuibance The natuie of these complex interrelationships is still all too 
obscure A bettei understanding of their scope, a deeper insight into their 
modus operandi are ui gently needed to bung this lagging wing in line with 
the front of medical advance 

In the field of diagnosis the question presents itself to the practising 
physician almost daily in this foim 

How may disturbances in bodily function not accompanied by known 
structural changes in the tissues, but associated with impoitant dis- 
turbances in the psyche, be diffeientiated from disturbances in bodily 
function winch are associated with impoitant stiuctural changes and 
aie accompanied by relatively minor disturbances in the psyche^ 

The usual method of procedure is to obtain a caieful record of the symp- 
toms, from the patient’s own account of them and by observation of the 
objective phenomena winch are detectable during then occurrence, and, 
furthei, to deteimine if possible, by physical examination and by special 
tests the nature of the functional abnormalities and the presence or absence 
of structural changes These methods are carried out with varying degrees 
of thoroughness and skill according to the ability of the physician, the in- 
telligence of the patient, and the availability of the special tests involved 

The study of the psychical component of the illness is of course of equal 
importance in such a diffeientiation Skill in this study is certainly raier 
than IS skill in the study of objective bodily phenomena There is current 
among psychiatrists an impression that the average physician totally ignores 
the impoitance of such a study This is certainly an unfortunate enor de- 
pendent in part upon the isolation of the average psychiatrist from the field 
of general practice and m part upon the fact that he sees very much more of 
the failuies of the practitionei than of his successes In part too it may 
be due to the fact that methods of study vary so widely in this field and that 
the busy practitioner’s “ sizing up ” of the patient’s situation and of his 

^Dunbar, F H Emotions and Bodilj Chang^cs A Survey of Literature on Psjclio- 
somatic Interrelationships 1910-1933 Published for The Josiah Alacy Jr roundation, 
Columbia University Press, New York, 1935 
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psychic leactions to it, seems too ciude to the psychiatiist to be given any 
Cl edit at all Yet to those who are in closei touch with the realities of 
medical piactice it will not seem an exaggeration to state that those physi- 
cians who attain success in general piactice are almost uiiivei sally possessed 
of a keen discrimination in differentiating the psychic disturbances which are 
dominant m a disease pictuie of functional type fiom those which aie merely 
associated with important organic disease Nor will it seem exaggeiated 
to say that lasting success in geneial practice is largely dependent upon 
efficient disci imination of this type 

The method desciibed above as being that in general use foi solving the 
question as to the diffeientiation of these cases in which psychic and somatic 
distui bailees coexist is dependent foi its efficiency upon the existence of 
detectable differentiae betw^een functional somatic disturbances due to oi- 
ganic disease and those not due to oiganic disease, and likewise between 
psychic distui bailees wdiose causes he in the relations of the psyche to the 
external enviionment in the broadest sense, and those which have aiisen in 
response to somatic dysfunctions 

It must be acknowledged that wdiile the accuiacy of diagnosis of non- 
organic functional disturbances is well supported as a lule by the observed 
later cotiise of these patients, this is less uniformly true of our diagnosis of 
organic disease We still urgently need new' methods of differentiation 
Too many gioss enors are still made in both directions, too many cases 
treated with drugs or by suigical procedures foi conditions lequinng pii- 
marily psychiatric cai e , and too many organic conditions passing undetected 
undei the guise of netiioses 

The question arises whethei the advance will be made by further pei- 
fection of the methods of somatic diagnosis oi by piogiess in the field of 
psychiatric study 

Many have stated that from the point of view of immediate improve- 
ment m the existing level of medical practice m this respect the most urgent 
lequisite is that more psychiatric training should be given to medical students 
since the average physician is undoubtedly w'eakei on this side than in his 
kiiowdedge of the structuial aspect of disease This is no doubt true and 
the present widespread tendency to increase the time devoted to psychiatry 
m the cuinculum will be justified 

Ultimatcl}, however, it is questionable wdiether psychiatry, at least in 
ail) of its present forms, will furnish the piactitioner with a fuithei advance 
in method of stud) of such pioblcms beyond what is now' available At 
least one ma) sa) that Dunbars compilation of the wiitings of psychiatric 
aiithois m the last twent)-thiee )eais on psychosomatic interrelationships 
contains eer) little which promises further help It appeals to be a sur- 
prisingly uncritical literature, demoted m large part to semi-philosophical 
speculations, inclined too often to deal with assumptions as if they were 
proved facts and betra)ing in its fertiht) as to terminology an attempted 
compensation for its steriht) as to tangible accomplishment We have 
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learned moie in these last twenty years of the natuie of the lelationship be- 
tween mind and body from a few physiologists such as Pavlov and Cannon 
than fiom all the psychiatrists It is not to be wondered at Emotions per 
se aie immeasurable and impondeiable, but their repel cussions upon bodily 
behavioi lend themselves to quantitation It seems probable that as the 
mechanisms which bring about these bodily changes become bettei known 
we shall find in them distinctive chai actei istics of a measurable natuie which 
will diffeientiate them from those mechanisms set at play through the me- 
chanical, toxic or metabolic effects of inflammatory, neoplastic, or degenera- 
tive diseases 


DINITROPHENOL AND CATARACT 

In our next issue there will be published a biief report on eight cases of 
lapidly developing cataiact appearing in i datively young women during oi 
shortly after treatment with dimtrophenol for obesity With the consent 
of Dr W W Boaidman, the author, this advance notice is given to our 
leaders of this new danger associated with the use of tins diug Its employ- 
ment in the Stanford Clinic has been discontinued 



REVIEWS 

The P) maples and Piacticc of Neinology By Alexander Cannon and E D 
Tranchell Ha\es XX + 333 pages, with 114 illustrations William Heine- 
mann, Ltd , London, England 1934 Price 25 s 

In the pieface the authors state that “the purpose of this book is to present to 
the student and practitioner of neurology the essentials in the clinical examination, 
diagnosis, and treatment of nei vous diseases ” On the first score they have suc- 
ceeded admirably The first 55 pages are devoted to the clinical examination The 
authors chose wisely in having Professor G H Monrad-Krohn present this important 
section It IS a careful, concise presentation on the methods of examination and is 
actually an abridged presentation of this author’s excellent textbook, “ Clinical Ex- 
amination of the Nervous System” Any student masteiing these chapters should be 
able to do a careful and intelligent examination The method presented is essentially 
the one used and taught by the British School of neurologists Professor Monrad- 
Krohn, although a Norwegian, has studied extensively in England This chapter 
includes a few pages on history taking, discussion of cranial nerves, motor system, 
sensory system, and reflexes The appendix to these chapters includes the electrical 
examination and an excellent discourse on aphasia 

Part II of the text presents the major neurological disorders of the nervous 
system The plan of these chapters is very disturbing and will undoubtedly be 
giossly confusing to students Obviously it is a very difficult task to present the 
subject of neurology in a single volume, consequently some oideilv and logical 
gi ouping of diseases is the first requirement This seems to be entirely lacking 
Chapters 2 and 3, for instance, co\er thirteen entities, ranging from exophthalmic 
goiter to the neuralgias 

Chapter 4 discusses the hereditary and familial nervous diseases This grouping 
has the ad\antage of impressing the student with the magnitude of this great group 
of diseases On the other hand, it would seem difficult for the beginner because of 
the lack of anatomical and pathological grouping Diseases such as the myopathies 
have little m common with Wilson’s disease, for instance, except the common factor 
of being hereditary affections 

Under the heading of “Epidemic Diseases of the Central Neivous System” in 
Chapters 5 and 6, both epidemic and non-epidemic subjects are discussed Further, 
it IS difficult to see why cerebellar palsies in children and hydrocephalus should be 
classified in this section klany other such odd groupings wnll be found throughout 
the book 

In the discussion of each disease, a uniform plan is adhered to definition, 
etiolog\, signs and symptoms, differential diagnosis prognosis and course, and treat- 
ment Many of these disease pictures are clearly drawn, notably multiple sclerosis 
\’'er} little emphasis has been placed on treatment The treatment of subacute com- 
bined degeneration seems ^er^ inadequate In the treatment of Meniere’s disease, 
no mention is made of surgical section of the eighth nene 

The book as a whole does not seem to be an ideal student’s text, and is not de- 
tailed enough for a reference work J G A , Jr 

Discasi, Gadfly of the Mmd Bv Willi \m Allex Pusey, A M , M D , LL D 20 
pages , 17 5 X 24 5 cm H K Lewis and Co , Ltd , London 1934 

‘ lliat which has led us to where we are is not the beckoning of a plump and 
genial angel but shrewd prods from the sharp stick of necessity” The author’s 
thcMs m this the Prosser-\\ lute Oration before the St Johns Hospital Dermatologi- 
cal Societ\, IS that diseases as a goad to thought ha\e been among the most active 
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agents m the making of the mind and that among diseases few have been so powerful 
in this respect as diseases of the skin The development historically of this thesis 
constitutes the body of this most interesting address M C P 

riic Cat c of the Aged, the Dying, and the Dead Bv Alfred Worcester, M D , Sc D 
VI + 77 pages, 13X18 cm Charles C Thomas, Springfield, Illinois 1935 
Price, $1 00 

Lectures from which the student and the practitioner alike may derive a broader 
and finer conception of the physician’s role in the care of those whom he cannot cure 

The Haivey Leetuics, 1933-1934, Senes XXIX By R E Dyer, W Manseieid 
Clark, Ross G Harrison, E A Dois-i, Evarts A Graham, George L 
Strelter, Thomas M Rivers, and Detlev W Bronk 262 pages, 14X20 5 
cm Williams and Wilkins Compaity, Baltimore 1935 Price, $4 00 
The Harvey Lectures are seldom light summer reading for the tired practitioner 
Indeed the alert internist will find many of them outside the scope of his interests 
if not of his comprehension In the present volume, however, there are a number 
of papers of the greatest value to ail students of medicine The lecture by R E 
Dyer on “ Typhus and Rocky Mountain Spotted Fever in the United States ” is an 
authoritative statement of the broad outlines of this important health problem Most 
stimulating also are the lectures b 3 " Rivers on the filterable viruses, by Graham on 
‘ Clinical Application of Some Recent Knowledge of the Biliary Tract,” and by 
Doisy on “The Estrogenic Substances” The lecture by Bronk on “The Nervous 
Mechanism of Cardiovascular Control” is a beautifully clear exposition of experi- 
mental investigations of circulatory regulating mechanisms which have only recently 
been discovered This lecture in itself would make the volume a w’-orthwliile addition 
to any internist’s library M C P 

Ticatment by Diet By Clifford J Bareorka, BS, MS, D Sc , FA CP 615 
pages, 15X23 cm J B Lippincott Co, Philadelphia 1934 Price, $5 00 
This is a w'ell-organized book on diet The chapter on The Application of 
Dietotherapy contains useful photographs illustrating comparative servings of typical 
foods There is little discussion of the basic principles of nutrition or of the origins 
and uses of individual foodstuffs, the major portion of the woik being a description 
of the diets useful in individual diseases The book is filled with many sample diets 
Hie author makes a useful distinction betw-^een diseases in which diet is of paramount 
importance and conditions in which it is of varying importance An appendix con- 
tains the usual food tables and a few recipes There is a good bibliography and 
adequate index G A H 

Simplified Diabetic Management By J T BtARDwmoD, Jr , and Herbert T Kelly 
211 pages, 19 5X13 cm Second Edition J B Lippincott Co, Philadelphia 
1934 

The unusual feature of this diabetic manual is the “ Unit Method ” developed 
by the authors for calculating the diabetic diet, wdiich seems to be an adaptation of the 
“ Line-ration scheme ” introduced by Lawnence and widely employed in Great Britain 
It IS used in conjunction wnth a somewdiat elaborate “ Diet Prescription Chart ” 
w'hich automatically gives the proper diet formula, according to the authors’ con- 
ception, as well as the number of food ‘ units ’ required to prepare it 

The book contains the usual subject matter to be found in diabetic manuals of this 
type, and in general the material is presented clearly It is interesting that the 
modern conception of shock in diabetic coma and the measures required for treating 
it, a matter which most students now^ believe is quite as important as the factor of 
acidosis, receive almost no consideration at all Electrocardiograms are advised 
in all cases in which surgery is contemplated so that “ cases of early coronary disease 
may be discoiered” The book contains tables of food \alues and a list of recipes 

G A H 
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PRESIDENT OF THE AMERICAN COLLEGE OF PHYSICIANS 

1935-1936 

Born, Roselle, N J, March 27, 1874, graduated fiom Piinceton Uni- 
versity, A B , 1893, A M , same, 1894, College of Physicians and Surgeons 
of Columbia University, M D , 1899, Columbia Umveisity, Sc D , 1930 
Dr Miller interned in the Presbyterian Hospital, New York City, 1899- 
1901 He has been connected with Bellevue Hospital since 1903 He 
began as Assistant Visiting Physician in General Medicine, First Division, 
later being promoted to Visiting Physician, holding this appointment foi 
ten years, whereupon he became Visiting Physician in charge of the Tu- 
beiculosis Service, resigning his former position m Geneial Medicine This 
latter position he has held continuously for more than twenty years 

For the past fifteen years. Dr Miller has been Professoi of Clinical 
Medicine in Columbia University College of Physicians and Surgeons He 
IS Consultant to the New York Postgraduate Medical School and Hospital, 
to the Methodist Episcopal Flospital, to the Trudeau Sanatorium and to 
Sprain Ridge He is also Consultant in Tuberculosis to the Presbyteiian 
Hospital 

Dr Miller has been President of the New York Tuberculosis Associa- 
tion, the National Tuberculosis Association and the American Clinical and 
Climatological Association He is a Trustee of the New York Academy of 
Medicine, and has been Chairman of its Public Health Committee for the 
past fifteen yea^s He is President of the Board of Tiustees of the Trudeau 
Sanatorium During the World War, he was Medical Director of the 
Rockefeller Tuberculosis Commission m France, and was Major of the 
American Red Cross He received the decoration of Chevalier Legion 
d’Honneur He is a member of the Central Council Charity Organization 
Society, a member of the Board of Managers of the Association for Im- 
pioving the Condition of the Poor and a member of the Technical Board 
of the Milbank Memoiial Fund In addition, Dr Miller is a member of 
the New York Medical and Surgical Society, the New York Practitioners 
Society, the American Association of Thoracic Suigery, the American 
Clinical and Climatological Association, the New York Academy of Medi- 
cine, the Ameiican Medical Association and the Association of Ameiican 
Physicians He is also a member of the University, Century and Deepdale 
Clubs 

Dr Miller is the author of a large number of scientific articles dealing 
primarily with diseases of the chest, especially tuberculosis He contributed 
the chapter on “ Chronic Pulmonary Disease ” in Musser’s Internal Medi- 
cine, published by Lea and Febiger, he contributed the chapter on “ Pul- 
monary Tuberculosis ” in Nelson’s System of Medicine 

Dr Millei became a Fellow of the American College of Physicians m 
1926, and has served on its Board of Regents since 1928 He has been 
particularly active on its Committee on Public Relations and its Committee 
on Finance He enters upon his term as President with an intimate knowl- 
edge of the College’s problems, and with a deep appreciation of the respon- 
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ERNEST B BRADLEY, AB,MD,FACP 
LEXINGTON, KY 

PRESIDENT-ELECT OF THE AMERICAN COLLEGE OF 
PHYSICIANS 1935-1936 

Boin, Lexington, Ky , May 16, 1877, educated in the Lexington Pub- 
lic Schools, Tiansylvania Univeisity, AB, 1895, Postgraduate study in 
Chemistry, Univeisity of Kentucky, 1895-1896, Instiuctoi in the Fayette 
County (Ky ) Schools and the Lexington City School System for five years. 
University of Michigan Medical School, M D , 1904, Inteine, New Yoik 
City Hospital, 1904—1905 , postgraduate research work m New York City, 
1906 Di Bradley has practiced medicine m Lexington, Ky , since 1907 
He has held the following appointments City Bacteriologist, Lexington, 
1908-1925, Pait-time Health Officer, Fayette County (Ky ), 1909-1924, 
Chairman, Fayette County Board of Flealth, 1924 to date, Membei, Lex- 
ington City Board of Health, 1932 to date. Visiting Physician, St Joseph’s 
Hospital and Good Samaritan Hospital, 1907 and 1909 to date, lespectively , 
Member, Medical Advisory Board, Julius Marks Sanatorium (for Tu- 
beiculosis), Lexington, 1921 to date 

Di Bradley is a member and ex-Piesident of the Fayette County Medical 
Society, an ex-President of the Kentucky Midland Medical Society, a mem- 
ber of Kappa Alpha and Nu Sigma Nu fraternities, member of the Kentucky 
State Medical Association, Fellow of the American Medical Association, 
member, ex-Vice Chairman, ex-Secietary and ex-Chairman of the Section 
on Medicine of the Southern Medical Association and membei of the 
American Clinical and Climatological Association During the World War, 
he was Major in the Medical Corps of the U S Army, acting as Chief of 
Medical Service of X-section, Camp Jackson, Columbia, S C , and foi a 
time was Chief of Medical Service at the Henry Ford Hospital, Detroit, 
Mich He has been a member of the Lexington Clinic since its organization 
in 1920 

Di Bradley became a Fellow of the American College of Physicians in 
1919 He seived as the Governoi for the State of Kentucky since 1926, 
and as Chairman of the Boaid of Goveinois since the death of the former 
Chairman, Dr W Blair Stewart, of Atlantic City, in 1933 For a num- 
ber of years. Dr Biadley has been a member of the Committee on Creden- 
tials, where he has given unstintingly of his ability and time 
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Gifts to the College Library 

Acknowledgment is made of the receipt of the following donations to tiie College 
Lihiary of publications by members 

Dr Edward Schons (Fellow), St Paul, Minn — 1 reprint, 

Dr Arthur A Shawkey (Fellow), Charleston, W Va — 1 reprint. 

Major James S Simmons (Fellow), Ancon, C Z — 1 reprint 


Dr J K Pepper (Fellow), Winston Salem, N C, was elected first Vice-Presi- 
dent, Dr L B McBrayer (Fellow), Southern Pines, N C, was reelected Secretary- 
Treasurer, Dr Wingate M Johnson (Fellow), Winston Salem, N C, was elected a 
member of the House of Delegates to the American Medical Association for two 
years, and Dr C C Carpenter (Fellow), Professor of Pathology, Wake Forest Col- 
lege, was appointed Chairman of the Committee on Cancer for the ensuing year 


Dr Allen H Bunce (Fellow), Atlanta, Ga , has retired as Secretary-Treasurer 
of the Medical Association of Georgia after 15 years 


Dr Paul H Ringer (Fellow), Asheville, N C, was inducted as President of the 
Medical Society of the State of North Carolina at their meeting in Pinehurst in May 
Dr P P McCain (Fellow), Sanatorium, N C , was the retiring President 


Dr Verne S Cavmess (Fellow), Raleigh, N C, and Dr J Buren Sidbury 
(Fellow), Wilmington, N C , were guest speakers at the spring meeting of the Third 
District Medical Society of North Carolina, held at Jacksonville, N C , May 31 


Dr Bernard L Wyatt (Fellow), Tucson, Ariz , addressed the annual meeting of 
the Nebraska State jMedical Association at Omaha, May 14 to 16, on “The Treatment 
of Chronic Arthritis ” and “ The Economic Aspects of Chronic Arthritis ” 


Dr Frederick T Lord (Fellow), since 1930 Clinical Professor of Medicine at 
Harvard University Medical School, has retired from the faculty as Professor 
Emeritus 


The Fifth Annual Fever Conference for physicians and others interested in the 
production of fe\er by physical methods and its use in the treatment of disease was 
held at Da} ton, Ohio, klay 2 to 3 Among those \\ho addressed the meeting were 
Dr Philip S Hench (Fellow), Rochester, Minn, “Results of Fe\er Therapy for 
Gonorrheal Arthritis, Chronic Infectious (Atrophic) Arthritis and Other Forms of 
'Rheumatism’”, Dr Walter M Simpson (Fellow), Dayton, Ohio, “Report of 
re\er Therap} Research at Miami Valley Hospital”, Dr Frank H Krusen (Asso- 
ciate), Philadelphia, Pa, “Studies of Blood Picture Before and After Fever 
Therapy”, Dr Ralph H Kuhns (Associate), Chicago, “Present Status of Fever 
Therap} for Dementia Parahtica in the State Hospitals of Illinois ” 
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Dr William A White (Fellow), Professor of Nervous and Mental Diseases 
at George Washington University School of Medicine, and Supei intendent of St 
Elizabeth’s Hospital, Washington, D C, dehveied a senes of three lectures known 
as the Thomas William Salmon Memorial Lectures at the New York Academy of 
Medicine during Apiil 


Dr David A Tucker, Jr (Fellow), Associate Clinical Professor of Contagious 
Diseases at the University of Cincinnati College of Medicine, has been appointed Pro- 
fessor of the History of Medicine in the same institution 


Dr Philip F Barbour (Fellow) and Dr Thomas Cook Smith (Fellow) were 
among those on the teaching staff of the Children’s Free Hospital, Louisville, Ky , 
where a 10 weeks’ course in Pediatrics has been conducted under the auspices of the 
American Academy of Pediatrics The course extended from April 24 to June 26 


Under the Presidency of Dr Samuel E Thompson (Fellow), Kerrville, Texas, 
the 69th Annual Meeting of the Texas State Medical Association was held in Dallas, 
May 14 to 16 Among guest speakers were the following Dr Joseph L Miller 
(Fellow), Chicago, “Recent Advances in Our Knowledge of the Thyroid Gland”, 
Dr Horton R Casparis (Fellow), Nashville, Tenn , “Allergy in Childien”, Dr 
Arthur U Desjardins (Fellow), Rochester, Minn, “ Radiotheiapy for Acute and 
Chronic Inflammatory Conditions”, and Di Albert C Broders (Fellow), Rochester, 
Minn , “ Cancer as We Comprehend It ” 


Dr Charles W Burr (Fellow), Professor Emeritus of Nervous and Mental 
Diseases, University of Pennsylvania School of Medicine, was the recipient of the 
twelfth annual Stnttmatter Award of the Philadelphia County Medical Society re- 
cently A bronze tablet bearing the names of three benefactors of the County Society 
was unveiled The names included were Dr Isidor P Stnttmatter. donor of the 
award, Dr James M Anders (Master), founder of the Library, and the late Dr 
Law'rence Webster Fox, a contributor to the support of this society 


Under the Presidency of Dr Henry Kennon Dunham (Fellow), Cincinnati, Ohio, 
the National Tuberculosis Association held its thirty-first annual meeting at Saranac 
Lake, N Y , June 24 to 27 Many Fellows of the College took part in the program 


Under the Presidency of Dr Ernest E Irons (Fellow), Chicago, the second an- 
nual meeting and the fourth conference of the American Association for the Study 
and Control of Rheumatic Diseases was held at Atlantic City, June 10 Half the 
day w'as devoted to consideration of chronic arthritis and the other half to rheumatic 
fever 


Dr Charles F Craig fFellow), New Orleans, La, has been elected President of 
the American Academy of Tropical Medicine for 1935 to 1936 

Dr Earl B McKinley (Fellow'), Washington, D C, w'as reelected Secretary 
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Dr Louis H Fligman (Fellow), Helena, Mont, has been appointed Vice-Presi- 
dent of the Montana State Board of Health 


Dr T Grier Miller (Fellow), Dr Richard A Kein (Fellow) and Dr Charles 
C Wolferth (Fellow), formerly Assistant Professois, have been advanced to fill three 
new Clinical Professorships established at the University of Penns 3 dvania School of 
Medicine 

Dr Truman G Schnabel (Fellow) has been advanced from Assistant Professor 
of Medicine to an Associate Professorship 


A portiait of Dr Maitha Tracy (Fellow), Dean of the Woman’s Medical Col- 
lege of Pennsylvania, has been presented to the College on its eighty-fifth anniversary^ 
and the twenty -fifth anniversary of Dr Tracy’s connection with the College Ihe 
piesentation was made by Dr Ellen C Potter (Fellow'), of Trenton, N J Dr 
Tiacy was personally presented wnth an automobile by the trustees, faculty, students 
and friends of the College 


Dr Lew’ellys F Barker (Fellow), Professoi Emeritus of Medicine, Johns Hop- 
kins University School of Medicine, deliveied the Abner Wellborn Calhoun Lecture 
on the “Tieatment by the General Practitioner of the More Common Diseases of the 
Neivous S\stem” in connection wnth the annual meeting of the Medical Association 
of Georgia at Atlanta, Mav 7 to 10 


Among Fellows of the College w’ho have delivered lectuies during the months of 
'\Ia> and June in connection with the Ballin Memorial Lectures at the Noith End 
Colnmunlt^ Clinic, Detroit, w'eie Dr Solomon Strouse (Fellow), Chicago, “Obesity 
and Malnuti ition. Their Causes and Management’’, Dr Robert C Moehlig (Fellow^ 
Detroit, ‘Pituitary Disturbances”, Dr Hugo A Freund (Fellow), Detroit, “Thy- 
roid Disturbances”, Dr I M Rabinowntch (Fellow'), Montreal, “ New'er View's in 
the Diagnosis and Treatment of Diabetes Mellitus ” 


Dr klarcus W New'comb (I'ellow'), Brow'iis Mills, N J, w'as inducted as Presi- 
dent of the Medical Society of New' Jersey at its one hundred and sixty-nmth annual 
meeting at Atlantic City, lecently 


OBITUARIES 

DR I-IENRY AARON NORDEN 

Dr Henry Aaron Norden (Felloav), of Fort Wayne, Ind , and Chicago, 
111 , died I^Iay 1, 1935, of hemiplegia, hypei tension and arteriosclerosis 

Di Norden was born in New' York City in 1867, but later removed to 
Chicago, where he recened his pieliminary education under private tutors and 
his medical training at the Rush Medical (College, from w'hich he graduated m 
1889 Although he had been retired from active practice of medicine for 
some time, he w'as formerly attending physician to the Cook County HoS’ 
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pital, Chicago, Superintendent of the Winfield Tuberculosis Sanatonum, 
Chicago, Consulting Physician to the Chicago Municipal Sanatonum and 
Professoi of Chest Diseases and Junior Dean of Loyola University School 
of Medicine At one time he was the School Health Officei of the City of 
Chicago He had been a Fellow of the American College of Physicians 
since 1919 


DR JAMES HUNT ROYSTER 

Dr James Hunt Royster (Fellow), born at Townsville, Noith Caiohna, 
June 29, 1892, died at his home at Richmond, Viiginia, Maich 22, 
1935 He was the son of the late Dr Thomas S Royster and Sally 
Alston Roystei His early education was leceived in the private schools m 
his county and he was graduated from the Wairenton, Noith Caiohna, 
High School in 1909 He entered the University of Noith Caiohna, from 
which he was graduated with the degiees of Bacheloi of Arts and Master of 
Arts in 1913 He entered the Medical College of Virginia that same year, 
where he pursued his studies for two years, tiansferrmg to the Jefferson 
Medical College in Philadelphia, receiving his medical degree m 1917 He 
immediately was commissioned as Lieutenant — Junior grade, in the United 
States Navy, in which service he remained until 1921 He spent practically 
the entire duration of the war in foreign waters At the expiration of the 
war he returned to the Brooklyn Naval Hospital wheie he remained on duty 
until his discharge from the service in 1921 Shortly after his return fiom 
overseas, he was promoted to the rank of Lieutenant — Senior grade, in the 
United States Navy 

Dr Royster had always been interested in psychiatry, and made a special 
study of It during his service m the Navy Thus, in 1921 he was appointed 
associate chief of staff at the Westbrook Sanatorium in Richmond, A'^ir- 
ginia, which institution he ser^ ed until his death 

He was a member of the Governor’s Advisory Board of Mental Hygiene 
He belonged to the Richmond Academy of Medicine, the Medical Society of 
Virginia, the Southern Medical Association and the American Medical As- 
sociation In 1930 he was made a Fellow of the American College of Physi- 
cians He was a member of the Pi Kappa Alpha Fraternity and the Phi Chi 
Medical Fraternity At the time of his death he was Vice-Chaii man of the 
section of Neurology and Psychiatry of the Southern Medical Association 
He IS survived by his wife, Mrs Louise Moss Royster of Richmond, 
ATrginia, his brother, Dr Thomas S Royster of Henderson, North Caro- 
lina, and two sisters, Mrs William B Tarrey of Townsville, North Caio- 
hna, and Mrs Salley Royster Vaughan of Wilson Mills, North Carolina 
Dr Royster’s large circle of friends will mourn his death He was a 
loyal fi lend and greatly beloved by all those with whom he came in contact 

Finley Gayle, F A C P 
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DR WALTER FORD HENDERSON 

Dr Waltei Fold Hendeison (Fellow), born Januaiy 3, 1892, neat 
Shreveport, La , died at New Oi leans, April 18, 1935 

Dr Henderson was giaduated fiom Millsaps College, Jackson, Miss, 
in 1912 He received his medical degiee fiom Vanderbilt University Medi- 
cal School in 1916 

From August 1917, until June 1918, he seived as Lieutenant in the 
Medical Coips of the United States Aimy at Fort Riley, Kansas, at which 
time he was honoiably dischaiged on account of physical disability 

Following this he piacticed medicine at Shreveport, La , and at DeRid- 
dcr, La In 1921 he began the intensive study of Roentgenology, pui suing 
postgraduate work at Tulane University, Johns Hopkins Hospital and the 
Univeisity of Michigan He later became Directoi of the Roentgen-Ray 
Department of the Baptist Hospital m Jackson, Miss In 1925 he became 
Duector of the Roentgen-Ray Department of Touio Infirmary in New 
Oi leans In December 1932, he resigned from the Touro Infirmaiy to go 
to the Mayo Clinic for an operation for gastric ulcer 

Aftei recovery he leturned to Jackson, Miss, May 1933, again to be- 
come the Director of the Roentgen-Ray Depaitment at the Baptist Hospital, 
which position he held until his death 

Dr Henderson was a membei of the Centlal Medical Society, Orleans 
Palish Medical Association, New Orleans Gastro-Enterological Society, AIis- 
sissippi State Medical Society, Louisiana State Medical Association, South- 
ern Medical Association, Ameiican Medical Association and the Radiologi- 
cal Society of Noith America He was also a member of the Phi Rho 
Sigma Medical Fiaternity and the Kappa Alpha Social Fraternity He was 
Piesident of the Mississippi Art Association and a membei of the Executive 
Committee of the New Oilcans Ait Association Fie became a Fellow of 
The Ameiican College of Physicians in 1928 
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April 28, 1935 


The first meeting of the Board of Regents, in connection with the Nineteenth Annual 
Clinical Session of the American College of Physicians, was held at Philadelphia, April 28, 
1935, presided over by the President, Dr Jonathan C Mealcins, with the following membeis 
of the Board present Dr Jonathan C Meakins, Dr James Alex Miller, Dr Randolph 
Lyons, Dr James F Churchill, Dr William D Stroud, Dr David P Barr, Dr Arthur R 
Elliott, Dr James B Herrick, Dr Clement R Jones, Dr S Marx White, Dr Walter L 
Bierring, Dr John H Musser, Dr O H Perry Pepper, Dr Francis M Potlenger, Dr 
Luther F Warren, Dr Roger I Lee, Dr Sydney R Miller, Dr George Morris Piersol, Dr 
G Gill Richards, Dr Ernest B Bradley, and the Executive Secretary, Mr E R Loveland 
After reading of the Minutes of the previous meeting of the BoarT and approval thereof, 
the Executive Secretary presented the communications 

Dr O H Perry Pepper presented a recommendation that the College omit the word 
“ Clinical ” m the name of the annual meeting, giving as his reasons, first, that this is the 
only meeting the College holds, and, second, that it is not wholly clinical, and, third, that the 
present title would indicate a program of clinical sessions only 

On motion by Dr Pottenger, seconded by Dr Herrick, and regularly earned, it was 
Rfsolved, that in the future the annual meeting shall be known as “Annual Session of 
the American College of Physicians ” 

The following resignations, acted upon separately, by resolution, were accepted 
Fellotv 

Dr Arthur W Grace, New York, N Y 
Associates 

Dr Bernard T Brown, Cazenovia, N Y 
Dr John R Claypool, Mt Vernon Ohio 
Dr Albert J Michels, East Liverpool, Ohio 
Dr Daniel B Street, Jersey City, N J 

Ten cases involving fees and dues of Fellow's and Associates were presented and indi- 
vidually acted upon 

On motion by Dr Ernest B Bradley, seconded by Dr S Marx White, and regularly 
carried, it was 

Rfsou'ed, that in order to expedite the handling of special cases pertaining to resigna- 
tions, fees and dues, in the future, the Executive Secretary shall present all such communica- 
tions to one of the standing committees, to be designated by the President, and that that Com- 
mittee shall bring in its recommendations to the Board of Regents 

Dr Harry Brandman (Associate), Whiting, Indiana, was discontinued from the Roster 
for failure to take up election in accordance with provisions of the By-Laws 

In the absence of the Secretary-General, Dr William Gerry Morgan, because of illness. 
President Meakins presented his report, including, among other matters, the report of the 
death of 18 Fellow's and nine Associates since the 1934 Session Deaths not previously re- 
ported to the Board were 


Felloivs 

Dr E Rodney Fiske, New' York, N Y 
Dr Edgar Moore Green, Easton, Pa 
Dr J R Morrison, Louisville, Ky 
Dr James Hunt Royster, Richmond, Va 
Dr Harry S Wagner, Pocasset, Mass 

Associates 

Dr William S Hannah, Montgomery, Ala 
Dr H D Lawhead, Woodland, Calif 
Dr Kenneth G Mowat, Buffalo, N Y 
Dr James E Campbell Tay'lor, Columbus, OIiio 
Dr Stephen L Taylor, Sherrill, N Y 


December 19, 1934 
March 9, 1935 
January 8, 1935 
March 22, 1935 
February 8, 1935 


March 22, 1935 
November 29, 1934 
January 13, 1935 
December 13, 1934 
January 29, 1935 
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President Meakms presented a report on Life Membership, indicating that the list ot 
Life Members had increased considerably since the 1934 Session, and that there had been a 
larger number added to the Life Membership Roster during the past year than during an> 
previous year There are at this time 49 Life Members, of which the following 11 are new 

Dr Henry I KIopp, Allentown, Pa 
Dr Ralph O Clock, New Yoik, N Y 
Dr Charles F Itlorsman, Plot Springs, S D 
Dr Lawrason Blown, Saranac Lake, N Y 
Dr Grant O Favorite, Philadelphia, Pa 
Dr James Alex Miller, New York, N Y 
Dr Edward C Klein, Jr, Newark, N J 
Dr Joseph M King, Los Angeles, Calif 
Dr William J Stapleton, Jr, Detroit, Mich 
Dr George Edwin Baxter, Chicago, 111 
Dr Clifford E Henry, Minneapolis, Minn 

A general report on the Philadelphia Session was made by President Meakms and the 
Executive Secretary 

Dr George Morns Piersol, Chairman of the Committee on Credentials, reported that his 
Committee had met at the College Headquarters m Philadelphia on March 30, 1935, and had 
examined the credentials of 68 candidates for Fellow'ship and 115 candidates for Associate- 
ship At another meeting of the Committee on April /8, the Committee had examined the 
credentials of 35 candidates for Fellowship and 70 candidates for Associateship 

Upon motion by Dr Piersol, on behalf of the Committee on Credentials, seconded by Dr 
G Gill Richards, and regularly earned, it was 

Resolved, that the tollowing candidates be and herewith are elected to Fellow'ship in the 
American College of Phj sicians 

(There were 82 candidates whose names already have appeared in the College New's 
Notes Section of the May Issue of this journal ) 

On motion b> Dr Piersol, on behalf of the Committee on Credentials, seconded by Dr 
O H Perry Pepper, and regularly earned, it was 

Resolieu, tiiat the followung candidates be and herewith are elected to Associateship in 
the American College of Physicians 

(There were 151 candidates whose names already ha\e appeared m the College New's 
Notes Section of the May Issue of this journal ) 

On motion bv Dr James Alex Miller, seconded by Dr Musser, and regularly carried, 
it w’as 

Resolied, that the Committee on Credentials adopt a feasible plan in the future for pre- 
senting to the Board of Regents in advance a list of the recommendations, both for Fellow- 
ship and Associateship, so that the reading of the list would be unnecessary, and individual 
members of the Board wmuld be ready to take immediate action without unnecessary discus- 
sion and consequent delay 

Dr George Morris Piersol further reported that the Committee on Credentials, through 
communication wnth the Surgeon Generals of the U S Army and U S Navy, had estab- 
lished the follownng criteria, w’hich are considered very satisfactory to the College, for the 
selection of men for Associateship and Fellow'ship 

‘ Officers of the Medical Corps of the U S Aimj and of the U S Navj' shall be 
nominated in each instance by the Surgeon General of the Service concerned, as is the pres- 
ent practice, a method that assists m maintaining the high morale and efhciencj of the two 
medical Services In making nominations, the Surgeon Generals are in entire accord with 
the importance of presenting only the names of such men as w'lll be a credit to the American 
College of Phjsicians, and who, by the character of their professional work and their ex- 
perience in the medical field, fully meet the requirements for Associateship and Fellowship 

“ Eligibilitv for Associateship in the American College of Phjsicians shall be limited to 
Officers who have had a minimum of five vears of mihtarv or naval service, with ample clini- 
cal experience in internal medicine, laboratorv work, or roentgenologj , and eligibihtj for 
Fellowship shall be limited to Officers who have had a minimum of ten vears of military or 
naval service, with broad experience undci qualified supervision in the field of infernal medi- 
cine, laboratorv work, or roentgenologv 

“However, there are a few Senior Officers of extensive experience m internal medicine 
in both Services who niav be nominated for initial appointment as Fellows, without passing 
through the grade of Associate, provided the Surgeon General of the Service concerned fully 
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sets forth their special qualifications at the time they are nominated The number available 
for such exceptional consideration is limited, and their nomination will be presented during 
the current calendar year ” 


April 30, 1935 

The second meeting of the Board of Regents of the American College of Physicians was 
held in the Philadelphia Municipal Auditorium, Tuesday, April 30, with President Jonathan 
C Meakms presiding, the Executive Secretary, Mr E R Loveland, acting as Secretary, 
and with the following present Dr Jonathan C Mcakins, Dr James Alex kliller. Dr Janies 
H Means, Dr Randolph Lyons, Dr James F Churchill, Dr William D Stroud, Dr David 
P Barr, Dr Arthur R Elliott, Dr James B Fieri ick. Dr Clement R Jones, Dr S Marx 
White, Dr Walter L Bierring, Dr John H kfusser, Dr O H Perry Pepper Di Francis 
A! Pottenger, Dr Luther F Warren, Dr William J Kerr, Dr Roger I Lee, Dr Sydney R 
Aliller, Dr George Morris Piersol, Dr G Gill Richards, Dr Ernest B Bradley and Dr 
Maurice C Pincoffs 

Dr O H Perry Pepper, Chairman of the Committee on Examinations, presented the 
following report 

“ The Committee unanimously is of the opinion that the College should at once take 
steps toward assuming leadership in the field of the certification of Internists 1 o this end it 
recommends to the Board of Regents the following 

“ 1 The establishment with the Section on the Practice of Medicine of the American 
Aledical Association of an ‘ American Board for the Certification of Internists conducted by 
the American College of Ph 3 'sicians and the Section on the Practice of Medicine of the 
American Medical Association ’ This Board to consist of nine members six to be ap- 
pointed by the College and three by the Section on the Practice of Medicine of the American 
Aledical Association Additional members representing other appropriate bodies may be 
added m the future 

“This Board shall be organized and shall function m accordance with the action of the 
House of Delegates of the American Medical Association in June, 1934, under the heading 
' Essentials for Examining Boards in Specialties ’ The rules for qualification of candidates 
then approved shall be enforced by this Board 

“ This Board shall seek the approval of the Council on Medical Education and Hospitals 
of the American Medical Association according to the resolution of that body on October 27, 
1934 In order to obtain such approval the Board must present to that bodj ‘ satisfactory 
e\idence of the reliability of their procedure in the examination and certification of candidates ’ 
and of the acceptance of the standards adopted b}-^ the House of Delegates of the American 
Aledical Association 

“ This Board shall be financed from the fees collected, but until such time as this is pos- 
sible, it shall be financed by loans from the College of Physicians These loans shall be au- 
thorized by the Board of Regents up to a limit of $10,000 for the first year Proper ex- 
penses for this Board will include traveling and hotel expenses of members, secretaiial and 
office expenses 

“ It is assumed that upon approval of the Board by the Section on the Practice of Medi- 
cine of the American Medical Association and by the Council on Medical Education the 
Board will proceed as expeditiously as possible to carry out its function as an examining body 
for the certification of Internists Upon its supplying a list of certified Internists to the 
American Medical Association it is assumed that that body will in the future clear]}'- desig- 
nate these individuals as Certified Internists m such a manner as to distinguish them from 
those who merely limit their practice to Internal Medicine 

“ It IS further assumed that this Board will consider for certification without examina- 
tion such present Masters and Fellows of the College as the Board of Regents may after 
careful review recommend In this respect it is to be pointed out that for some years Fellow- 
ship in our College has eonstituted the only certification of an Internist m this country and 
that this certification has been based on very excellent criteria 

“2 As a corollary of the establishment of such a Board for the Certification of In- 
ternists the Committee recommends to the Board of Regents that every effort be made to 
raise the standards for Fellowship in every direction and specifically that from the date of 
the institution of examinations bv the Board no Internist shall be eligible for Fellowship un- 
less certified b} the examining board as an Internist wnth the exception of those at present 
holding Associate membership With the further exception that the College reser\es the 
r’ght to elect Fellow's ‘for cause’ in exceptional instances It shall be the aim of the Col- 
lege to raise its standards until it achieves a position analogous to the Ro\al College of 
Ph}sicians Election as a Fellow' should indicate distinctly superior qualifications e\en a 
further examination than that for certification may some day be instituted for Fellowship 

“Those who at present are Associates shall come up for Fellow'ship under the custom 
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existing prior to this meeting, but the hope is expressed that as many as possible will be- 
come certified as Internists by examination 

“ Election to Associateship will continue as at present with, it is hoped, steadily increas- 
ing standards and after the Examining Board is functioning efficiently with the inclusion of 
Certification by that Board as a requirement Associates will still have to qualify for Fel- 
lowship within the five year period, and Associates elected after this date will onlv become 
eligible to Fellowship after being certified as Internists by the American Board for the 
Certification of Intermits 

“ The Committee recommends the adoption of this report, the authorization of the Board 
and its financial support and the appointment by the President of six Fellows of the College 
to the Board with instructions that thev proceed to organize and function as outlined in this 
report ” 

Upon motion by Dr Pepper, seconded by Dr G Gill Richards, and regularly carried, it 

was 

Resolved, that the above report of the Committee on Examinations be adopted 

On motion bv Dr James Alex Miller, Chairman of the Committee on Public Relations, 
seconded by Dr James B Herrick, and ree^ularly carried, it was 

Resolved, that in view of the fact the Chairman of the Board of Registry of Technicians 
of the American Society of Clinical Pathologists had requested the endorsement of the 
American College of Phvsicians of this Registry and that inasmuch as the Committee on 
Pjblic Relations of the College had investigated the standino^ of that Society and found it a 
splendid, ethical organization and the Board of Registry of Technicians to be serving a very 
useful purnose of value to physicians generally, a letter to that effect be directed to the 
Board of Registrv offering the cooperation of this College by bringing this service to the 
attention of its Fellowshm when suitable opportunitv offers 

On motion by Dr James Alex Aliller, seconded by Dr Bierring, and regularly carried. 
It was 

Resolved that a letter be written to the President of the United States urging financial 
support for the Army Medical Librarv so that the present retrenchment may be discon- 
tinued and the outstanding deficit made up 

Reporting for the Committee on Extension of Postgraduate Education, Dr F M Pot- 
ten ver Chairman said the Committee had met and had approved of the same plan suggested 
at the last meeting namelv, that the matter of sectional meetings for postgraduate training 
be left with the Board of Governors for each State to decide what particular form of meeting 
best meets its requirements 

Bv resolution, eight Fellows and eight Associates were dropped for delinquency of twm 
years’ standing 

By resolution 11 Associates were dropped from the roll because of failure to qualifj for 
Fellowship in the required neriod of five vears 

Following the report of the Editor of the Annals of Internal Medicine Dr Maurice 
C Pmcoffs a resolution was adopted providing that the office of Associate Editor of the 
A.nnais or Internal !Mfdicinf be established and that a sum not to exceed $1 200 per vear 
be provided for that purnose the Editor being empowered to nominate to the Committee on 
the Annals the name of an Associate Editor, and the Committee being empowered to accept 
or reiect the nomination 

Rv resolution regularlv adopted, it was 

Rfsolvfd that it be the policy of the Ameriean College of Physicians not to elect per- 
sons to membership who are primanlj' hospital administrators 

May 3, 1935 

The third meeting of the Board of Regents was held m the Philadelphia Municipal 
Auditorium May 3 1935 with Dr James Alex Miller, newly elected President, presiding 
and with the Executive Secretarj acting as Secretarv of the meeting The following were 
present Dr James -Mex l^filler. Dr Ernest B Bradley, Dr Arthur R Elliott Dr David 
P Barr Dr Egerton L Crispin Dr William D Stroud Dr Jonathan C Meakins Dr 
Tames H Means Dr James B Herrick Dr Charles G lennmgs Dr James E Paullm 
Dr Tohn H Musser Dr Franeis IM Potten<»er Dr Luther F Warren Dr William T Kerr, 
Dr Roger I Lee Dr George Morns Pierrol Dr G Gill Richards Dr kfaurice C Pmcoffs 
Dr Charles Hartwell Cocke Dr CInrIes F Martin, Dr Randolph Ljons, and the Executive 
Sccretan , ;Mr E R Loveland 

\ communication from Dr William VJ Cadburv (Fellow ) of Canton China, requ'-st- 
ing the College to send a message of greeting and if possible a representative to a confer- 
ence to be held in Canton, China November 8 1935 commemorating the introduction of 
snentific medicine in China one hundred vears ago In Dr Peter Parker, was referred to the 
Executive Committee for investigation, with power to act 
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For the Finance Committee, Dr Charles F Martin, Chairman, reported that the funds 
of the College were in a gratifying condition, there being a surplus for 1934 of $16,160 07, as 
against $5,801 06 for 1933 and $10,598 08 for 1932 In accordance with the instructions' of 
tlie Board of Regents, the funds of the College had been segregated into the Endowment 
Fund of $55,720 00 and the balance of $84,427 10 apportioned to the General Fund The in- 
come for 1934 was $62,000 00 as compared with $52,000 00 for 1933 The Committee recom- 
mended that the lesident Governor tor the State of Delaware be constituted the corporate 
agent for the College in the future, in the place of the Corporation Trust Company The 
Committee recommended the adoption of the proposed budget of the College for the coming 
year, adding, however, the additional sum of $1,200 00 for the expenses of the Editorial Board 
of the Annals oi iNxtRNAL Medicini:. 

Upon motions regularly seconded and carried, the following resolutions weie adoptea 
Resolved, that the report of the Finance Committee be received 

Resolved, that the Resident Governor for the State of Delaware, Dr Lewis B Flinn, be 
constituted the corporate agent of the College, due to the present agent having increased its 
charges out of proportion to the services rendered 

Copies of the financial reports and of the budgets for the coming year were distributed, 
and the Executive Secretary summarized the salient points With the addition of the item 
of $1,200 00 for the Associate Editor, authorized by the Board of Regents ac its previous 
meeting, the total of the 1935 budget was $52,238 82 
Upon motion, seconded and regularly carried, it was 
Resolved, that the detailed budgets presented be adopted as submitted 
In executive session, the Board unanimously voted an honorarium for each of the perma- 
nent employees in the College headquaiters in consideration of their devoted service and extra 
labor 

Dr William Gerry Morgan, of Washington, was unanimously leelected Secretary-Gen- 
eral of the College for 1935-1936 

Dr William D Stroud, of Philadelphia, was unanimously reelected Treasuier of the 
College for 1935-1936 

Ihe following Executive Committee was elected for the year 1935-1936 

Dr James Alex Miller, C/imiinmi 
Dr Ernest B Bradley 
Dr William Gerrv Morgan 
Dr William D Stroud 
Dr Walter L Biernng 
Dr Roger I Lee 
Dr James H Means 
Dr Alaunce C Pincoffs 
Dr Francis M Pottenger 

In accordance with regulations governing the appointment or election of other Com- 
mittees, with the exception of the Committee on Examinations and the Committee on Exten- 
sion of Postgraduate Education, which were discharged with thanks, all other committees 
were appointed (The personnel of these new committees may be found by consulting page 
10 of the June 1935 Issue of the Annals of Internal Medicine ) 

The Executive Secretary presented invitations for the 1936 Annual Session from Mil- 
waukee, St Louis and Detroit President Miller leported that m company with the Execu- 
tive Secretary, Mr Loveland, he had visited St Louis and Detroit to investigate their facili- 
ties He and the Executive Secretary both described the comparative advantages of the 
cities extending invitations After thorough discussion, a vote indicated a preference for 
Detroit for 1936, and on resolution regularly adopted, the College accepted that City’s invita- 
tion to hold its Twentieth Annual Session there 

Dr David P Barr, Chairman of the Committee on Fellowships and Awards, presented 
his report, explaining the method of arriving at the Committee’s decision on the Fellowship 
award for the coming year, and announced that after careful consideration, the Committee 
recommended to the Board of Regents the selection of Dr klichael J Lepore Di Leporc, 
now 24 years old, was born in Italy He graduated from the University of Rochester and 
served his internship at the Duke IJmversity Hospital, where he is now working He de- 
sires to work with Dr Peters at Yale University Dr Lepore is the author of a number of 
publications, prepared with and without collaboration, and appears to be a joung man of 
great promise It was the opinion of the Committee that there is an advantage in selecting 
a man who represents several institutions of learning, rather than one who is in one place and 
simplj requests support for continued v ork m that same institution 

Upon motion by Dr Barr, seconded by Dr Kerr, and regularlj carried, it was 
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Resolved, that the Research Fellowship of $1,800 00 for 1935-1936 be aw'arded to Dr 
Michael J Lepore 

Upon further motion, seconded and regularly earned, it w^as 

Resolved, that this Fellowship should start on July 1, 1935, and that an additional neces- 
sary appropriation be made on the budget to take care of the overlapping of two and one-half 
months with the 1934-1935 Fellowship, which will not expire until Septembei 15, 1935 

Dr William D Stroud, Treasurer, submitted the financial reports with the information 
that the investments of the College have appreciated until they now show a book profit of 
approximately $3,000 00 over their purchase price of $105,828 00 , also that the funds of the 
College had been, for the first time, partially (15 per cent) invested in stocks, with the idea 
of protecting the investments against inflation 

On motion by Dr Barr, seconded bv Dr Kerr, and regularly carried, it was 
Resolved, that a letter of thanks be forwarded to the Orpheus Club of Philadelphia foi 
the excellent concert it had rendered on the occasion of the College Smoker 

On motion by Dr William J Kerr, seconded by Dr & Gill Richards, and regularly 
carried, it was 

Resolved, that the American College of Physicians make representations to the coming 
meeting of the Association of American Physicians, acquainting them with the plan of the 
American College of Phvsicians for the establishment of a national examining board for the 
certification of internists, and asking for their comments and cooperation 
Adjournment 


ANNUAL BUSINESS MEETING 

The Annual Business Meeting of the American College of Physicians was held m the 
Philadelphia Municipal Auditorium, May 2, 19o5, with President Jonathan C Meakms pre- 
siding, and the Executive Secretary, Air E R Loveland, acting as Secretary 

Ihe Secretary abstracted the Minutes of the previous meeting, which, upon motion, were 
approved 

The Chairman announced that due to illness the Secretary-General, Dr William Gerry 
Morgan, would be unable to present his report 

The Executive Secretary, Air Loveland, was lequested to report on the financial con- 
dition of the College, due to the Treasurer, Dr William D Stroud, being delayed Ihe full 
financial reports, there presented, have been published in the Alay 1935 Issue of the Annals 
The Executive Secretary followed this with his own report for the year He announced 
that the registration at the Philadelphia Session was the largest in the history of the College, 
being in excess of 2,400 He reported further that 139 Fellows and 244 Associates had been 
elected since the last Annual Session, also thai out of 54 elected to Associateship in 1929, 
only 10 had failed to qualify for Fellowship, out of 63 elected to Associateship in 1930, 11 
had failed to qualify for Fellowship at this meeting In regard to members discontinued 
from the Roster because of delinquency, there were only 11 Fellows and IS Associates dropped 
during 1934, and only 8 Fellows and 8 Associates Propped for delinquency in 1935 This he 
pointed out was considerably less than 1 per cent of the membership, which is somewhat of 
an index of the loyalty members feel toward the College, and of the tenacity with which they 
retain their memberships He reported further that the Executive Offices had handled over 
40,000 pieces of mail during the past year, and a total income of about $62,000 00, that there 
had been 11 new Life Alembers, bringing the total up to 47 in all, and that during the coming 
summer a new and revised Directory of all College members would be published The 
Executive Secretary thanked the General Chairman, the President of the College and mem- 
bers of the local committees for their help and counsel rendered him in connection with the 
preparation and conduct of this Annual Session 

Dr James Alex Aliller was then inducted as President of the College Dr Aleakins, in 
introducing Dr Aliller, said, in part, 

‘ It IS now my duty, Alasters and Fellows, to officially bid you good-bye as your Presi- 
dent 1 expressed my appreciation last evening, and I can only reiterate that again today 
It has been a great honor and a great pleasure to do anything I could for the College The 
College has done a great deal for me, and therefore I am not only appreciative but thankful 
‘I now have a pleasant duty to perform I feel like the high priest and the golden 
bough I am dead but I hand on the torch to one I know will do the job very much better 
than I could He is a man belov ed by us all respected by us all, and admired for his knowl- 
edge his judgment, and what he has done for the medical profession in many of its activities 
Therefore it gives me great pleasure to hand over the reins of office to my successor. Dr 
J lines 'Mexander Miller, of New York” 

In rc'.poiise, Dr Aliller said 

I think It IS useless for anvone to try to express adequately the feeling winch must come 
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on such an occasion as this Fortunately, the procedure of the College gives one a year to 
become gradually desensitized from the shock which comes to you when you are first desig- 
nated as President-Elect So that I can perhaps, without as much perturbation as would 
otherwise have been the case, try to express in a very few words what this honor means to 
me and wdiat I hope I may be able to do for the College 

“ It IS an extraordinary body of men which we represent, and to be elected to be its pre- 
siding officer IS an honor second to none, and I appreciate it very much To follow after 
those who have gone before is a privilege, but also an overwhelming responsibility I know 
that I will not be able to do as well as they, but all that I can say is that my very deepest 
sympathy is with the interest of the College, and to the utmost of my ability I will do my 
best to keep on carrying the torch of the College of Physicians in the way that it has been 
so magnificently carried before 

“ I think that we have a great future before us, as well as a magnificent past, and I hope 
as we go on together that we may, officers and Fellows alike, achieve much that is now in 
our hearts in the way of hope as well as well earned satisfaction with what has gone before 
“ I know that no President of this organization can achieve anything excepting with the 
support and hearty cooperation of all the Fellowship, all the Governors, and the Regents and 
particularly, may I say, of the Executive Office and I think we have an organization m all 
of these departments of which we are very proud, and upon which I know that I as your pre- 
siding officer for the time being will be able to rely with the fullest of confidence I hope 
that we will make further progress and I trust that I may during the coming year at least not 
allow the standards which W'e have set up to be lowered I thank you from the bottom of my 
heart ” 

President Miller then introduced Dr George Morris Piersol who presented a gavel to 
the retiring President Dr kfeakins, as a token of the esteem of the College 

Dr Charles F Martin, Chairman of the Committee on Nominations, piesented the fol- 
lowing report 

“ The Committee on Nominations, appointed by your President, in accordance with the 
By-Laws, presents the following nominations 


A For the Elective Officers 


Pi esid'’nt-Elpct 

Dr 

First Virc Presidrnt 

Dr 

Second Vice Picsidcnt 

Dr 

Thud Vice Picsidcnt 

Di 


Ernest B Bradley, Lexington Ky 
Arthur R Elliott Chicago 111 
David P Barr St Louis Mo 
Egerton L Crispin, Los Angeles, Calif 


B For the Board of Regents, term expiring 1938 


Dr Jonathan C Meakins, Montreal, Que 
Dr James H Means, Boston, Mass 
Dr James B Herrick, Chicago, 111 
Dr Charles G Jennings Detroit, Mich 
Dr James E Paullin, Atlanta, Ga 


C For the Board of Governors, term expiring 1938 


Dr James F Churchill 
Dr Gerald B Webb 
Dr Henry F Stoll 
Dr allace M Yater 
Dr Ernest E Laubaugh 
Dr Samuel E Munson 
Dr Robert M Moore 
Dr Thomas Tallman Plolt 
Dr William B Breed 
Dr Adolph Sachs 
Dr Allen A Jones 
Dr Leander A Riely 
Dr Edward J G Beardsley 
Dr E Bosworth McCrcad\ 
Dr J Owsley Mainer 
Dr Louis E Viko 
Dr Jabez H Elliott 
Dr William M James 


(Southern) California, San Diego 

Colorado, Colorado Springs 
Connecticut, Hartford 
District or Columbia, W^ashington 
Idaho, Boise 

(Southern) Illinois, Springfield 
Indiana, Indianapolis 
Kansas, Wichita 
Massachusetts, Boston 
Nebraska, Omaha 
(Westein) New York, Buffalo 

Oklahoma, Oklahoma City 
(Eastern) Pennsylvania, Philadelphia 
(Western) Pennsylvania, Pittsburgh 
Tfnnesste, Naslnille 
Utah, Salt Lake City 
Ontario, Toronto, Canada 
Panama and the Canal Zone 
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E\CLRPTS FROM MINUTES OE BOARD OE REGENTS 


(Term expiring 1937) 

KnNTUCK\, Louisville 
GropciA, Atlanta 
Puerto Rico, San Juan 

Respectfullj submitted by 

Comintffee on N ominattons 

Dr Charles F AIartin, Chan man 
Dr Roger I Lee 
Dr William J Kerr, 

Dr Charles H Cocke, 

Dr Cerald B Webb ” 

Upon motion duly seconded, the report of the Nomination Committee was adopted 
unanimously, and the persons named declared duly and unanimously elected 

Dr S Marx White presented the following report for the Committee on Resolutions 
“ I move that an expression of appreciation be spread on the Minutes to recognize the 
extraordmarv character of the Session provided m this cradle of medical education m 
America and that special mention be made of the service of Dr Alfred Stengel, Chairman, 
and his Committee on Arrangements, Dr O H Peiry Pepper, Chairman, and his Committee 
on Clinics, Dr Thomas Fitz-Hugh, Jr, and the Committee on Morning Lectures, Dr 
Robert C Torrey and the Committee on Auditorium , Dr Richard A Kern and the Com- 
mittee on Publicity, Dr Harry B Wilmer, the Orpheus Club, and the Entertainment Com- 
mittee, Afrs George Af orris Piersol, Chairman of the Committee on Entertainment of Visit- 
ing Women , as well as the medical profession of Philadelphia represented by the Philadelphia 
College of Phjsicians and the Philadelphia Countv Aledical Society, also, the Convention 
Bureau of the Chamber of Commerce ” 

The motion was seconded and carried unanimously 

There being no further business, the meetii g adjourned at 5 10 pm 


Dr C W Dowden 
Dr Glenville Giddmgs 
Dr Ramon AI Suarez 
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THE ACUTE COR PULMONALE 

By Paul D White, M D , F A C P , Boston, Massachusetts 

The limits of the field, of simple clinical observation have not yet been 
reached There are still puzzles to solve and new observations to make at 
the bedside itself or in the office and without the need of elaborate apparatus 
or extensive knowdedge of chemistry or physics I shall relate to you today 
an interesting experience of my own and its development by Dr Sylvester 
McGinn and myself, in the field of clinical observation, which has resulted 
in an advance of our knowledge in internal medicine The new giound 
which we have occupied is still m a lougli condition and needs to be further 
explored and consolidated We have searched the literature but have found 
only statements indicating that this is a direction m which an advance is 
needed and the mention of some of the signs that we have grouped together 
I shall come back to these statements later on 

Case 1 On October 20, 1932, two and one-half years ago, I was asked to see a 
professor, 42 years old, who was suffering from an acute complication during his 
convalescence from a surgical operation, which had consisted of the removal of a 
gangrenous appendix with the establishment of drainage The day before my ex- 
amination, which was 30 days after the operation, he was suddenly seized with sub- 
sternal distress and dyspnea, his pulse rate rose to 130, and his blood pressure fell 
to 90 millimeters systolic and 70 diastolic When I examined him I found his skin 
slightly pale and cyanotic, his heart apparently normal in size but with poor sounds 
at the apex, marked accentuation of the pulmonary second sound, visible and palpable 
systolic pulsation m the second left intercostal space near the sternum over the pul- 
monary ai tery, and a slight to and fro friction rub just at the left of the sternum in 
the third and second intercostal spaces The pulse rate was 100, the blood pressure 
120 systolic and 90 diastolic, and the temperature was 100 8° , the respiratory rate was 
^ to 40, and the leukocyte count had risen from 12,800 of the day before to 28,000 
His electrocardiogram taken two hours after the attack of October 19 showed sino- 
auricular tachycardia with prominent S-waves and slightly low origin of the T-waves 
m Lead I, low T-waves with gradual ascent in Lead II, and deep Q-waves and late 
inversion of the T-waves in Lead III A tentative diagnosis of acute coronary 
thrombosis was made The next day he was still very ill, there was now an in- 
creased venous pulse in the neck, the friction rub was diminished, and signs of pul- 
monary infarction on physical examination (dullness and bronchial breathing) and 
by roentgen-ray had developed at the angle of the right scapula The diagnosis was 

♦Read at the Philadelphia meeting of the American College of Phjsicians, Maj 2, 1935 
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changed to extensive pulmonary embolism with acute dilatation of the right heart 
(the acute cor pulmonale) Helpful in establishing this diagnosis were two other 
episodes during convalescence from the operation, both of which were obviously 
pulmonary infarcts of moderate but not high degree, one on the ninth and the other 
on the forty-ninth postoperative day, four days after the first pulmonary infarct a 
phlebitis of the right lower leg became evident There was no further trouble and 
the patient was discharged to his home 94 days after the operation in good health 
and with a normal electrocardiogram He has remained well since 

Three other cases illustrating various features of this subject are worthy 
of brief note before we consider in detail the signs of the acute cor pul- 
monale 

Case 2 A merchant, 48 years old, consulted me on August 29, 1933, because of 
two attacks which had suggested to his family doctor some trouble with his heart 
Four weeks before, he had been seized by epigastric pain extending up into the left 
chest but not preventing him from diiving his car 200 miles He spent one day in 
bed and then resumed work although the left chest pain persisted in decreasing degree 
for a week, aggravated by deep breathing Twelve days after the first attack and 
while preparing breakfast he was seized by a clutching sensation or catch in the 
throat with difficulty in breathing His doctor gave him morphine and put him to 
bed for five days Ten days after getting up and about he came to see me, feeling 
very well Examination showed nothing amiss, except that his tongue was slightly 
coated, his pulse rate was 96, fluoroscopy showed the heart slightly enlarged trans- 
versely with undue prominence of the pulmonary artery, and somewhat cloudy lung 
fields, and the electrocardiogram showed low T-waves in all leads Recent past his- 
tory revealed one very significant fact — a severe sprain of his leg on playing tennis 
four weeks before his first attack of chest pam , he had been laid up with swelling of 
die leg for about a week Eight days after my examination the patient had a sud- 
den collapse with dyspnea of unknown nature and died in the course of a few hours 
Postmortem examination showed moderate dilatation and hypertrophy of the right 
^entrlcle with heart weight of 400 grams with no evidence of valvular, coronary, or 
pericardial disease but with multiple infarcts, in the lungs, a small one in the right 
upper lobe, another small one in the left upper lobe, a large one in the left lower lobe 
with laminated clot partly occluding the main left pulmonary artery and with a fresh 
clot superimposed upon it 

Case 3 On June 4 of last year, 1934, I was asked to see a lawyer who had been 
taken senousl} ill the night before with an attack of substernal oppression radiating 
partway out to the right axilla, lasting for hours, attended by exhaustion, dyspnea, 
and sweating and only partly relieved through the night by repeated doses of mor- 
phine At 4 a m he grew desperately ill with marked cyanosis and dyspnea The 
doctor in attendance found then a to and fro friction rub at the left of the upper 
sternum and a diastolic gallop rhjthm in the midprecordial region He administered 
ox\gen and carbon dioxide with great benefit When I examined the patient at 11 
am he was already much improved but he showed still some d>spnea and cyanosis 
and his jugular Aeins were moderately distended and pulsating The pulmonary 
second sound was accentuated and doubled but the gallop rhythm and precordial 
friction rub had gone Dullness and pleural friction rub w'ere present in the right 
axilla The patient rapidlj recovered and in a few w'eeks was in good health and 
back at work Recent past historj re\ealed a milder but otherwise similar episode 
with chest pain on the left one week before his se\ere attack and a phlebitis of his 
right calf after a strain while working in his garden a w'eek before that 

Case 4 Earlj in Januarj of this >ear a man, 41 ^ears old, entered the surgical 
scr\ ICC at the klassachusetts General Hospital because of upper abdominal pain 
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Examination showed normal heart and blood pressure A diagnosis of gall stones 
was made and the gall-bladder containing several small stones was removed On 
the twenty-fifth postopei ative day there was sudden epigastric and lower substernal 
distress with great dyspnea A state of shock followed, with ashy cyanosis, cold 
sweat, rapid, thready pulse and a drop in blood pressure to 75 mm systolic and 60 
diastolic After a few hours the shock lessened and examination showed a to and 
fro friction rub at the left of the upper sternum and a loud diastolic gallop rhythm at 
the lower end of the sternum The diagnosis rested between acute coronary occlu- 
sion and the acute cor pulmonale due to extensive pulmonary embolism The next 
day both friction rub and gallop rhythm had disappeared and the patient complained 
of pain in the right chest and coughed up blood-tinged sputum Roentgen-ray showed 
a triangular area of dullness in the right lung that was evidently a pulmonary infarct 
An electrocardiogram taken 10 hours after the attack showed prominent S-waves in 
Lead I, low T-waves in Lead II, prominent Q-waves and inverted T-waves in Lead 
III, and upright T-waves in Lead IV (the precordial lead) Twenty-five days after 
the attack and four days before discharge from the hospital in good condition the 
electrocardiogram showed a considerable change with no S-waves in Lead I, normal 
T-waves in Lead II, no Q-waves and flat T-waves in Lead III, and flat T-waves with 
deeper Q-waves in Lead IV 

These four cases illustrate well the various features of what I would 
call the acute coi pulmonale, that is, dilatation of the pulmonary artery and 
right heart chambers with or without failure, which results from a sudden 
great obstruction to the pulmonary circulation, best exemplified by massive 
pulmonary embolism There have been 10 other cases which have come 
to our observation in the past two years which have shown some of the 
features noted in the four cases I have cited above In all of these 14 cases 
the diagnosis of pulmonary embolism was confirmed either by autopsy, in 
five of the six fatal cases, or by adequate clinical evidence, including roent- 
gen-ray examination Only rarely, however, are all the signs and symptoms 
that may be said to maik the acute cor pulmonale present in the same case at 
the time of observation To encounter a case with just the right amount of 
pulmonary arterial obstruction at just the light time is rather a fortuitous 
occasion and yet doubtless not very rare in the work of any physician in 
active medical or surgical practice It has not been difficult for us to come 
acioss these 14 cases of ours m the short period of two and one-half years 

If the pulmonary arterial obstruction is too overwhelming and complete, 
either death may ensue quickly or a serious state of shock which depletes 
the circulation and prevents the overburdening of the right heart In such 
cases the signs of the acute cor pulmonale are missing until after the state 
of shock has subsided If, on the other hand, the embolus is small or of 
only moderate size, blocking only one large or small pulmonary arterial 
branch or several small branches, the obstruction may be too slight to dilate 
the right ventricle Experiments on animals have shown that the right 
heart can stand the strain of the blocking of either one of the two pulmonary 
arteries without dilating, that is, without the occurrence of the acute cor 
pulmonale Finally, the existence of the maximum stage of the acute strain 
on the right heart may be brief, a matter of hours sometimes, ‘rather than 
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days, and then the physician may make his examination only after the acute 
cor pulmonale has in laige pait or wholly subsided With these points m 
mind let us now turn to the diagnosis of this condition 

Diagnosis or the Acute Cor Pulmonale 

1 The Recent Cucnmstances Of great help in the diagnosis of pul- 
monary embolism, which is the cause of the acute coi pulmonale, is the knowl- 
edge of the lecent history of the patient A surgical operation, especially 
one involving abdomen or pehis, an accident causing fracture oi strain, es- 
pecially of the legs, and a past or recent phlebitis even in the absence of 
operation or accident are very significant in differential diagnosis Infre- 
quently, if the patient has heart disease the source of the embolus may be 
the light auricle itself The acute cor pulmonale is more commonly found 
in middle aged and old pei sons than in youth 

2 Onset The onset is abrupt and in that lespect lesembles acute 
coronal y occlusion and dissecting aortic aneurysm from which it must be 
differentiated Dyspnea is more common as the first symptom than is 
thoracic oppression but substernal oppression alone or accompanying dysp- 
nea is not a rare complaint and may be misleading V asomotor shock with 
ashy pallor, thready pulse, low blood pressuie, and cold sweat, is common 
at the onset, as it is m numerous other serious conditions Pain in the side 
of the chest from pleurisy is not the earliest symptom and sometimes is 
delayed for many hours 

3 Eatly Signs Frequently examination of the lungs shows no definite 
abnormalities m the first 12 to 24 hours or even longer after pulmonary 
embolism, and the roentgen-ray too may help but little at first although a 
high position of the diaphragm is suggestne 

When, however, the embolism is massive enough to cause a dilatation 
of the right heait — the acute cor pulmonale — ceitain early signs of such a 
phenomenon may appear These are as follows 

(a) Inci cased pionnncnce and pulsation, noted by inspection and palpa- 
tion, in the legion of the second and thud intei costal spaces just to the left 
of the stcnium and overlying the dilated and sometimes overactive pul- 
nionai} arterj and conus (infundibulum) of the right ventricle There 
ma} be also a loud systolic murmur and a much accentuated pulmonary 
second sound if the circulation is not too much obstructed We have not 
heard a diastolic murmur 

(b) Fiiciion rub in this same region, that is, in the second and third 
intercostal spaces just to the left of the sternum, to and fro in time in some 
cases, 111 othei s apparentl) u itli s) stole alone It is this sign which has most 
often caused an erroneous diagnosis of coronary thrombosis The ex- 
planation of this friction rub is not certain, but is doubtless to be sought in 
marked engorgement of the pulmonary artery and right ventricular in- 
fundibulum strongh impinging on the anterior thoracic wall A somewhat 
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smuJar fnctjon rub has been noted in a few cases of thyrotoxicosis with 
marked increase in the pulmonary ciiculation and dilated pulmonary arteries 

(c) Gallop ihythm, diastolic in time, heard along the left sternal border, 
and presumably due to dilatation of the light ventricle, much as the common 
pi otodiastohc gallop rhythm at the apex attends left ventiicular dilatation 
and failure 

(d) Dilatation and met eased pulsation of the jugulai veins If the pul- 
monary obstruction and strain on the light ventricle are of sufficient degree 
to cause a damming back of blood behind the right auricle the jugular veins 
become engorged, and pulsation may be evident in them even with the head 
and neck elevated at a high angle Such a sign should not be confused with 
heart failure following coronary thrombosis, which incidentally is first 
manifested by pulmonary congestion and edema and rarely lesults in failure 
of the whole heart sufficiently early to give rise to engorgement of the 
jugular veins such as can easily take place from pulmonary embolism in the 
first few hours after the onset of trouble We have rarely encountered 
enlargement of the liver in the cases of the acute cor pulmonale, perhaps 
because there is hardly enough time — a matter of houis — for its develop- 
ment 

(e) Cyanosis The cyanosis which is commonly seen in cases of pul- 
monary embolism m contrast to cases of coronary thrombosis, is doubtless 
accentuated when the right heart fails and obstruction to blood flow involves 
the great veins 

4 Couise The cardiovascular signs of the acute cor pulmonale may 
subside quickly, in the course of hours, oi last for days until death or re- 
covery takes place Eight of the 14 patients that we have observed have 
recovered 

Twelve hours or more after the onset of the pulmonary embolism fever 
and leukocytosis aie found and their presence may further confuse the pic- 
ture with that of coronary thrombosis But usually by the time these de- 
velopments have taken place lung symptoms and signs begin to appear 
cough with bloody sputum or pleural pain with friction rub or signs of 
localized consolidation (infarction) by physical examination or roentgen- 
ray There may also be a delaj^ed appearance of a phlebitis in the leg re- 
sponsible for the pulmonary embolism, or such a lesion may be found before 
the accident or at the time 

One of the peculiarities of pulmonary embolism, postoperative or other- 
wise, IS that it IS very likely to recur, sometimes frequently over a period of 
weeks Such recurrence at frequent or short intervals is rare m the case of 
coronary thrombosis, and should at once put us on our guard about the 
diagnosis 

5 Roentgen-Ray Evidence There exists as yet no roentgen-ray evi- 
dence of the acute cor pulmonale It is difficult to obtain such evidence and 
we have yet to try to get it W e expect that when films are secured at the 
height of the trouble they will probably show in oblique or lateral views bulg- 



120 


PAUL D WHITE 


ing anteriorly of the engorged right ventricle, and in anteroposterior views 
prominence of the pulmonary artery and of the right ventricular infundi- 
bulum, just below It and in some cases an increased transverse cardiac 
diameter mainly the result of dilatation of the right aui icle 

So far as the pulmonary infarction is concerned roentgen-ray evidence 
as already noted above is often lacking at the first during the acute stage, 
but when it does develop it is naturally of fundamental diagnostic itn- 
portance 

6 Elect) ocai diogi aplnc Evidence Finally, to prove perhaps most im- 
portant of all, IS the electrocardiogram of the acute coi pulmonale At tlie 
beginning of our study this was a source of confusion The changes were 
slight but misleading, consisting of lowering, flattening, or even slight in- 
version of the T-waves in Lead II, inversion of the T-waves in Lead III, 
wide or deep S-waves m Lead I and inversion of QRS waves in Lead III 
The records suggested those found with small ai eas of infarction at the base 
of the left ventricle behind due to occlusion of the right coronary artery — 
the so-called coronary Tj type With the subsidence of the condition, how- 
ever, the electrocardiograms quickly became normal As time went on we 
began to take Lead IV, the chest lead, with right hand electrode applied to 
the precordium midway between sternum and nipple line To our surprise 
we found in this record an upright T-wave with lelatively normal P and 
QRS waves, with return to normally inverted T-waves when the acute cor 
pulmonale subsided The points of particular interest about this record are 
that It differs from the Lead TV of coronaiy thrombosis of either of the 
common (that is, Ti or T-,) types, and that it is in agreement, so far as the 
T-wave is concerned at least, with Lead IV in mitral stenosis or the tetralogy 
of Fallot where the right ventricle is known to be enlarged It is too soon 
as yet to state whether or not Lead IV of the electrocai diogram will prove 
to be the pathognomonic sign of the acute cor pulmonale Many more 
records are needed 

In the diffoential diagnosis of the acute coi pulmonale the four condi- 
tions that are to be particularly considered are coronary thrombosis, dis- 
secting aortic aneurysm, pulmonary collapse, or spontaneous pneumothorax, 
and pulmonaiy edema from heart disease with oi without cardiac asthma 
Onlj the first and last are both common enough and difficult enough to 
require special consideration, and such consideration of coronary thrombosis 
I have given in my discussion above on diagnosis An additional point of 
importance favoring the diagnosis of coronary thrombosis is a past history 
of angina pectoris present in about half the cases Finally, as an acute 
emergency pulmonarj edema with or without cardiac asthma may simulate 
se\erc pulmonary embolism The absence of any evidence of important 
heart disease before the attack, in the form of aortic valve disease, hyper- 
tcnsuc heart disease, recent coronarj thrombosis, or marked mitral stenosis 
helps to rule out pulmonar-s edema of cardiac origin and cardiac asthma 
Ticafmcnt The treatment of the acute cor pulmonale is, in part, that 



THE ACUTE COR PULMONALE 


121 


of the underlying disease, namely pulmonary embolism, which in very 
severe cases may necessitate the attempt at pulmonary embolectomy In 
somewhat doubtful cases, befoie proceeding with this serious operation, it 
should prove very helpful to obtain further confirmation of the diagnosis 
by the finding of various signs of the acute cor pulmonale that I have pre- 
sented above Whether or not digitalis may be helpful m supporting the 
right ventricle in its strenuous work in these cases I do not know , I see no 
leason why it should not be given in fairly full but not toxic doses Much 
time may elapse befoie we can obtain accurate information on this point 
Venesection, when there is not a state of shock, may also be worth considera- 
tion m selected cases 

Literature Only a few words need be said about the literatuie on this 
subject So far as I know the first mention of the clinical lecognition of the 
acute cor pulmonale, though not called by that name, was in a paper pub- 
lished by Oscai Brenner and myself ^ in the New England Journal of Medi- 
cine on December 21, 1933 A fairly full discussion of the subject, under 
the title of “ The Acute Cor Pulmonale,” by Sylvester McGinn and myself " 
has just appeared in the Journal of the American Medical Association 
Otherwise one finds m the liteiature accounts of animal experimental work 
on occlusion of the pulmonary circulation and its effects, as by Cohnlieim," 
Mann,^ Haggart,® Moore and Bmger,® Churchill,’ and their associates, brief 
references, at increasingly shorter intervals now, concerning the difficulties 
of differential diagnosis clinically between coronary thrombosis and pul- 
monary embolism, best exemplified by recent papers of Hamburger,® of 
Averbuck,® and of Hamman,’® without especial refeience, however, to the 
acute cor pulmonale, and finally a mention of some of the individual signs 
as by Litten ’’ and Lord I hope that we have now somewhat clarified 
this difficult question 

Conclusion 

The clinical recognition of the acute cor pulmonale — dilatation of the 
pulmonary artery and right heart chambers with or without failure — is an 
important step in the early differentiation between massive pulmonary em- 
bolism and coronary thrombosis or other conditions Such recognition is 
of great importance in ultimate prognosis and may have significant bearing 
on emergency treatment Evidence of the acute cor pulmonale has been 
presented above from the analysis of 14 cases 
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EFFECT OF VIBRATORY STIMULATION ON 
THE NEUTROPHILIC INDEX = 

By James C Healy, Marion H Sweet and Felix P 
Chillingworth, F a C P , Boston, Aiassachnsetts 

While studying blood smears during the experimental production of 
eosinophiliaj the authors observed that electrical stimulation caused marked 
alteration in the character of neutrophiles in the circulating capillary blood 
Phis stimulation produced an increase in the percentage of young neutro- 
philes which was relative and absolute 

According to Arneth," the neutrophiles in the peripheral blood can be 
differentiated He described several classes which are based on the theory 
of the successive development of a greater segmentation of the nucleus with 
age Cooke and Ponder ^ have simplified this classification by establishing 
five major groups or types, the first being the youngest, and the fifth, the 
oldest circulating neutrophile In their T3'pe I neutrophile, the several parts 
of the nucleus are connected by a band of chromatin wider than a filament 
The Type 11 neutrophile has a filament connecting two nuclear lobes Tj-pe 
III IS characterized by three lobes with connecting filaments Type IV has 
four lobes with connecting filaments, and Type V has five or more lobes and 
uniting filaments Their normal ‘ neutrophile formula ’ is as follows 

Type I II III IV V 

10 25 47 16 2 

The figures represent the numbers of each form in 100 circulating neutro- 
philes 

Emphasis has been placed b} Schilling on the clinical interpretation of 
this ‘ neutrophile formula ’ An increase of the first two types, particularly 
the first, and a decrease of the others constitute the “ shift to the left ” 
which IS peculiar to certain infections Depending upon the extent of the 
“ shift to the left,” the severity of some infectious diseases and their prog- 
noses can be estimated 

For electrical stimulation, we used induced current having a rate of 3600 
vibrations per minute The electrodes were firmly held in the hands and 
the intensity of the shocks was felt in the entire forearm The period of 
stimulation was four minutes 

In each experiment, blood smears were taken immediately before, at the 
end of the stimulation period, 15 minutes later and lastly 30 minutes after 
stimulation 

Table 1 presents the total leukocyte counts, differential counts, and the 
Cooke and Ponder formulae of nine normal and of one abnormal j^oung male 

*Receued for publication April 26, 1935 

Erom the Department of Pharmacology, Tufts Medical School 
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adult All these determinations were made between two and three o’clock 
in the afternoon The leukocyte and differential counts were ascertained in 
the usual ways The classification of the several neutrophiles was obtained 
by examination of especially stained specimens 
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Study of the a\erages in table 1 re\eals that before stimulation only 132 
of the 51/9 neutrophiles are of the first or youngest type Immediately 
after stimulation there is onlj an increase of 1500 neutrophiles of all types, 
Yhereas there is an absolute increase of 1461 Type I neutiophiles 1 he dif- 
ference must represent older leukocytes which have been either removed from 
the circulating blood or greatly dispersed by the influx of the younger forms 


















































































































EFFECT or VIBRATORY STIMULATION ON NEUTROPHILIC INDEX 125 



Fig 1 
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That IS at least 1461 young neutropliiles have appeared suddenly in each 
cubic millimeter of peripheral blood and displaced the older forms Table 1 
also demonstrates a similar absolute and relati\e increase of Type II neutro- 
philes, but the change is not so striking 

Blood analyses of several subjects showed that the Type I neutrophilia 
persisted for se\ eral days Three had a 1 ype I neutrophile increase of 3 to 
5 per cent above the original count for 4 days Furthermore, it was found 
that when these individuals were re-stimulated, the Type I neutrophilia at 
the end of four minute stimulation exceeded that of the first day by 10 to 12 
per cent 

Figure 1 demonstrates graphically the type of curve following stimula- 
tion with induced current Even though the total leukocyte count and the 
absolute number of Type I neutropliiles rise and fall sharply, the differential 
count line remains practically flat 

Comparison of the results obtained by electrical stimulation with the 
effects of mechanical vibration was next in\estigated F'or this purpose, 
two commercial massage vibrator^ were utilized — one with a rate of 4200 
vibrations per minute, and the second with a rate of 7200 per minute The 
subjects, by tightly grasping the vibrating instrument, were stimulated four 
minutes 

In table 2 are tabulated the blood changes resulting from mechanical 
stimulation with a rate of 4200 vibrations per minute The same technic 
was followed as outlined in table 1 W ith this vibrator the average increase 
of total leukocytes was 38 8 per cent and the increase of neutropliiles of all 
types was 3 17 per cent There was an absolute increase of 11 44 per cent 
Type I neutropliiles Figure 2 graphicall} shows these changes 
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Fig 3 
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In table 3 are the results obtained by tlie use of the second instrument 
whose rate was 7200 vibrations per minute Stimulation was applied in the 
same way as in the preceding experiments and the specimens were collected 
in an identical manner The table shows that the total white count is ele- 
vated 25 2 per cent and the polynuclear percentage is slightly less than the 
control In these respects, the results of the experiment aie nearer to those 
obtained by the induced current However, the 1 18 per cent increase of 
Type I neutiophiles shows that it is the least efficient instrument used 

Figure 3 demonstrates curves which conform generally to the two previ- 
ous figures The amplitude of the cuives, however, is less prominent 
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The results of stimulating the hands and foreaims of five elderly people 
(over 70 years of age) are recorded in table 4 Figure 4 represents graphi- 
cally the alteration of total white counts, polynuclear percentages, and 




















€ 





<u 

6000 

J 

i 

- 


— 

1 

7000 

< 

A 



f 

n 


5000 


— 



■ 






■ 


so 





■ 


BO 







70 






60 


riE* 




t-aj 

30 






'fO 











■ 


3000 













1 

sooa 














WOO 






_^ao 





9 

600 





9i 

700 






So 

COO 






500 







-^OO 







300 






*5^ 

S 

200 







/oo 







o 








5 





V. 


t; 

V 

■I 


Cj 

1 .. 


<a 


< 


CO 


ric 4 


changes in the absolute number of T}pe I neutrophiles There is a sharp 
fall in the total number of white cells and the number of Type I neutrophiles 
immediateh after stimulation and a slight rise 15 minutes later 


ErrCCT 01 VIBRATORY STIMULATION ON NEUIROPHILIC INDEX 131 

The weighted means of the Cooke and Pondei foimulae are charted in 
figure 5 The line of the average weighted means of each experiment shows 
greatest deflection from the control in the lowest curve There is a less 
niaiked deviation m the second and third curves The fourth, correspond- 
ing to the weighted means taken from elderly subjects’ blood, is practically 
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flat Induction current stimulation appears to be the most efficient means 
of deviating the index to the left m young people 


Discussion 

By means of induction current and mechanical vibration, the normal 
neutrophilic formula can be quickly altered This change is identical to the 
“ shift to the left ” which has been reported in severe infectious diseases 
All important difference, however, is that there were no basophilic granules 
in the cytoplasm of the neutrophiles of any type before or after the shift had 
occurred By means of Jenner-Giemsa staining, Kugel and Rosenthal " 
have studied the blood smears of people who had not only a marked “ shift 
to the left ” but also a preponderance of basophilic gianular neutrophiles m 
infections with poor prognoses In our experiments, the “ shift to the left ” 
was prominent, but we failed to detect the signs of cytoplasmic degeneration 
vith unfarorable prognoses as reported by the above authors Further- 
moi e, the alteration of the hemograms by our experimental procedure failed 
to elicit sjmptoms or signs of a physical abnormality m any subject 

The mechanism of this “ shift to the left ” cannot be explained at this 
time A similar alteration of the hemogram has been produced by others 
using chemical and pin sical agents Kennedy and Thompson ® have pro- 
duced a “ shift to the left ” m the Arneth index of animals irradiated with 
ultra-Molct light A similar change was obtained by the feeding of irradi- 
ated ergosterol to rabbits ' Danzer ® has demonstrated that the destruction 
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and absorption of tissue in vivo is followed by a deflection of the Arnetb 
index He has suggested that the continual and normal breakdown of body 
tissue provides a stimulus for the noimal output of neutrophiles by the bone 
marrow 

Study of the above tables i eveals an immediate loss of the older neutro- 
philes after induction current or mechanical vibiatory stimulation De- 
struction of these older cells libeiates nucleic acid and its derivatives which 
have a definite effect on the myeloid foci ® 

The adenine sulphate content of the blood before and after stimulation 
IS at present being analyzed m this laboiatory Fiom the evidence to date, 
there is no relationship between the “ shift to the left ” and the nucleotide 
content 

Conclusions 

1 The propoition of young to old ncutiophiles in the peripheral blood 
may be reversed by induction curient and vibratory stimulation of the ex- 
tremities 

2 The “ shift to the left ” is only a temporary phenomenon m this ex- 
perimental procedure, but it may be retained for several days by repeated 
stimulation without detrimental effects 

3 Basophilic granular degeneration of the neutrophilic cytoplasm does 
not occur with this “ shift to the left ” 

4 “ Shift to the left ” by itself is not exclusively a sign of severe in- 
fection 

5 The production or distribution of young neutrophiles is markedly de- 
creased in senile conditions 
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A of 118 READMISSIONS TO OAKHURST 

^qaNATORIUM of GRAYS HARBOR COUNTY, 

WASHINGTON 

By Howard L Hull,t AI D , F A C P , Yakima, Washington 

Every tuberculosis sanatorium, especially if it is tax supported, lias its 
more or less large quota of readmissions, and yet one does not often see in 
medical liteiatuie studies of such statistics with efforts to account for le- 
1 OSes 01 other conditions requiring readmission A careful consideration 
of such data by the staff of each sanatoiium should yield valuable informa- 
tion and in tune might help to collect some of the mheient difficulties 

The present statistics relate to Oakhurst Sanatoiium at Elma, Grays 
Haibor County in the State of Washington The institution is owned and 
maintained by the count} which has an area of 1869 squaie miles and a 
population of about 60,000 It accepts only patients who have resided in 
the county for one year 

The data anal} zed co\ei a period of 12 years and 9 months, from the 
opening of the institution in August 1921 with 22 beds, to May 31, 1934 
when there were 68 beds The lecords of non-tuberculous patients have 
been excluded from the study and also cases of the childhood type of tu- 
berculosis because, m the latter instance, some of the eailier diagnoses would 
not agice with the present conception of that type of the disease No 
apolog} IS offered foi the few cases presented They represent a problem 
that must be met m man} small institutions throughout the country where 
the staff IS very limited and where there are not the facilities or equipment 
of the large W'ell organized sanatorium, to say nothing of the extensive 
follow'-up system so necessary for supervision of the discharged patient 
Ihe w liter, as medical director of the sanatorium, had m effect a definite 
program of education of the patient w'hich began with his admission and 
continued throughout his stay This w'as earned out by a course of reading 
of books on tuberculosis ivritten especially for the laity and it w^as constantly 
supplemented b} talks by the physician and the chief nurse The patient 
was encouiaged to ask questions regarding the general subject of tubercu- 
losis and especially about his ow-n condition Except m the case of those 
graiely ill with tuberculosis, it is essential that the patient be given some 
insight into his condition in order that he may make his plans accordingly 
On the occasion of the first examination, considerable time w^as taken to 
discuss the patient s condition w ith him Fie w^as told enough of the find- 
ings (ph}sical and roentgen-ra> ) so that he might get an understanding of 
what was to be expected It is ahvays a problem to decide how' much to 
tell the patient lest he o^ erestimate his condition on the one hand or under- 

♦Rcceued for publication Noiember 15, 1934 
j rormerlj Medical Director of Oakhurst Sanatorium 
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rate it on the other It seems obviously wrong to tell him too many details 
and to be too confident m venturing a prognosis A compromise must be 
sought in each case 

At the time that the patient was started on the more active exercise phase 
of his treatment a more intensive educational program was pursued He 
was encouraged to assume more and more responsibility in his own care so 
that at the time of his discharge he was virtually on his own responsibility 
At the same time, the relatives and friends were interviewed by the physi- 
cian and the patient’s condition carefully reviewed and a plan of living at 
home outlined It was clearly set forth just what the patient might do and 
what he ought not to do Emphasis was placed upon the fact that the ap- 
pearance of health and splendid physique did not justify a rapid return to 
former pursuits and occupation The patient’s first month at home was so 
planned that he would not be taking nearly as much exercise as he was taking 
at the sanatorium He was warned to avoid fatigue and to endeavor to 
keep away from those affected with transmissible diseases, especially infec- 
tions of the upper respiratory tract He was cautioned against the use of 
alcohol and dissipation of any kind and advised not to return to smoking 
Long trips, especially by automobile, and late hours were forbidden He 
was given an appointment to return for examination in approximately one 
month after discharge 

Each patient on discharge was given a mimeographed sheet of instruc- 
tions He was reminded not to pay attention to the opinions of friends and 
relatives about his condition and what he should do He was urged to 
write or to telephone to the sanatorium when in doubt 

As an addendum to this study a brief review will be given showing in a 
period of four years how well patients responded to the request to return 
for reexamination 

The statistics to be presented concern 118 discharged patients who re- 
quired readmission one to four times during the period previously mentioned 
(August 1921 to May 31, 1934) 


Table I 


Length of Stay 
m Sanatorium 

1st Readm 

2nd Readm 

3rd Readm 

4th Readm 

Less than 1 mo 

5 




1-2 mo 

IS 

3 



3-5 mo 

29 

7 

3 

1 

6-8 mo 

IS 

5 

1 


9-11 mo 

5 

4 

3 


12-14 mo 

7 

2 

1 


15-17 mo 

3 

2 



18-20 mo 

1 




21-23 mo 

0 




24-26 mo 

2 




36-38 mo 

1 

1 


1 

48 mo 

1 





— 






84 

24 

8 

2 
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In table 1 is shown the number readmitted and how long they stayed 
For example reading across, it is noted that of the patients who remained 
in the sanatorium three to five months, 29 were readmitted once, seven 
readmitted twice, three a third time, and one a fourth time Further study 
of the table suggests that the longer a patient remained in the sanatorium 
the first time he was admitted, the less likely was he to have to be readmitted, 
and that after one readmission, the necessity for readmission became less 
This IS just as one would expect but it is frequently overlooked or forgotten 
when patients are considered leady for discharge Often the physician’s 
judgment is hampered by the intense desire that the patient has to go home 
The mental condition of some patients is such that after a period of residence 
in a sanatorium they become restless and, in some instances, so homesick that 
they fail to give cooperation and if not discharged they either leave against 
meical advice or else adversely influence their fellow patients and, for the 
good of the institution, must be sent home 

Most sanatorium physicians are Avont to urge an increase in residence in 
the institution to cover a long period after all symptoms and signs of active 
disease have disappeared as well as roentgen-ray evidence confirmatory of 
the same Especially is this so if living conditions at home are poor and the 
patient has had a severe tuberculous infection or a low immunity The 
limited bed capacity in public institutions where there is usually a long wait- 
ing list, and the financial limitations of the patient in a piivate sanatorium 
make this problem very difficult of solution and often it really leaves no 
choice to the medical superintendent when the situation arises 


Table II 

Time Out of Sanatorium before Readmission 



1st Readm 

2nd Readm 

3rd Readm 

4th Readm 

Less than 1 mo 

10 

5 



1-2 mo 

21 

9 

4 

1 

3-5 mo 

12 

5 

1 

1 

6-8 mo 

8 

2 

1 


9-11 mo 

6 




12-14 mo 

9 

1 

1 


15-17 mo 

2 




18-20 mo 

3 




21-23 mo 

1 




24-26 mo 

2 

1 

1 


30-32 

9 


4 A ears 





5 jears 

2 

1 



6 jears 

1 




7 A cars 

1 





— 





84 

24 

8 

2 


Ihe interpretation of table 2, reading across, for example, signifies that 
of patients who A\ere out of the sanatorium less than two months, 10 were 
readmitted once, and fi\ e a\ ere readmitted twice Most of those readmitted 
who were out of the sanatorium less than a month had left against medical 
adA ICC or because of some emergency alleged to exist at home requiring their 
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presence Sanatorium physicians are familiar with the type of patient who 
has been admitted with the idea that he would have to stay only a few weeks 
His attending physician or his family may have told him this m order to get 
him to consent to hospitalization He resents the apparent deception by 
refusing to stay After he has returned home he becomes worse or he 
realizes his mistake and often wishes to be readmitted 

Sixty-nine patients had to be readmitted within five months of discharge, 
most of them within two months This table would suggest that if the 
patient maintains himself well during the first six months out of the sana- 
torium, he stands an increasingly good chance of remaining well The few 
relapses that occurred at four to seven years after admission were due largely 
to mechanical injuries of the chest, pregnancy or severe intercurrent chest 
infections such as pneumonia, influenza, etc 

Table III 

Apparent Reason Requiring Readmission 


1 Retrogression 12 

2 Poor home conditions 20 

3 Unavoidable (86 cases) 

0 Extension of infection to other lung or reactivation of original site 24 

b Pleuritis (without effusion) 3 

c Pleuritis with effusion 3 

d Thoracoplasty 24 

e Convalescence from laparotomy for tuberculous peritonitis 7 

f Tuberculous empyema 3 

g Tuberculous osteitis 4 

h Tuberculous laryngitis 1 

1 Tuberculous kidney 1 

] Tuberculous enteritis 1 

k Operation for iion-tuberculous conditions (duodenal ulcer, sinusitis, etc ) 4 

I Hemoptysis 8 

m Influenza 2 

n Pregnancy 1 


118 

In table 3, by a careful review of each history, an effort has been made 
to determine the probable or apparent cause requiring readmission Under 
“ Retrogression ” were included conditions for which the patient was largely 
responsible such as disregard of advice as to the proper mode of living 
(which might include carelessness as well as ignorance), over-exercise, 
alcoholic debauch and other forms of dissipation It is surprising that so 
comparatively few come under this heading, there being only 12 (10 per 
cent) In two cases, influenza was believed responsible for reactivation of 
inactive disease and pregnancy was thought responsible for one case “ Poor 
home conditions ” include poor housing with many steps to climb, over- 
crowding, deficient ventilation and light It also includes the case of the 
housewife witli a large family dependent on her Twenty (17 per cent) 
ivere so classified 

The majority of those who had to be readmitted seemed to be victims 
of unavoidable conditions variously classified and not apparently due to the 
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fault of anyone Thirty-one (36 per cent) of these were readmitted to 
convalesce from thoracoplastic operations or from laparotomy at which tu- 
berculous peritonitis had been discovered 

In our series only eight cases (6 7 per cent) returned because of hemop- 
tysis In 16 instances (13 5 per cent) tuberculous complications of pul- 
monary tuberculosis required readmission Evidently, in 86 (74 5 per cent) 
it was through no fault of the patient that he had to return to the sanatorium 


Table IV 


Occupation 


Nurse 

1 

Tile setter 

Stenographer 

3 

Logger 

Telephone operator 

1 

Carpenter 

Teacher 

3 

Dancer 

Housewife 

40 

Box factory worker 

Common laborer 

20 

Abstractor 

Student 

19 

Assistant postmaster 

Laundry worker 

1 

Bricklayer 

Barber 

1 

No occupation 


Table V 

Social Condition and Sex 


Single 

41 

Male 

Married 

60 

Fema 

Di\orced 

11 


Widowed 

2 


Separated 

4 



118 



Table 

VI 


Nationality 


American 

Swedish 

Norwegian 

Australian 

Canadian 

Finnish 

Italian 

Croatian 

Scotch 

Greek 

American Indian 
Welsh 


92 

3 

1 

3 

3 

10 

1 

1 

1 

1 

1 

1 

118 


1 

9 
1 
1 
1 
3 
1 
1 

10 
118 


40 

78 

118 


As to occupation, the housewife represented the larger group (40, or 
33 per cent) It is difficult for the housewife to return to her home and 
maintain her good condition especially where there are small children or 
uhcrc relatnes and friends interfere with her continuing to follow advice 
gi\cn on discharge It is probable that statistics of other sanatoria would 
show likewise the greater frequenc} of relapse among housewives than 
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among other occupations The same is shown in the tabulation of social 
condition and sex where 41 (34 7 per cent) were single and 40 (33 9 per 
cent) were male, while 60 (50 8 per cent) were married and 78 (66 1 per 
cent) were female In this series one may conclude that females, especially 
if married, are more likely to require readmission than are males 

Nationality seems to have no special significance m this county where 
the population is predominantly American born No attempt was made to 
analyze furthei to determine how many “ Americans ” were of foreign 
parentage American Indian patients were almost invariably sent to federal 
sanatoria so that only one appears on the list 

Table VII 


Age 


6 

to 

8 

years 

1 

9 

to 

11 

< 

4 

12 

to 

14 

ft 

5 

15 

to 

17 

ti 

5 

18 

to 

20 

ti 

10 

21 

to 

23 

n 

IS 

24 

to 

26 

« 

20 

27 

to 

29 

(( 

22 

30 

to 

32 

i< 

10 

33 

to 

35 

4 ( 

6 

36 

to 

38 

« 

3 

39 

to 

41 


6 

42 

to 

44 

(< 

6 

45 

to 

47 

(t 

1 

48 

to 

50 

« 

3 

66 

to 

68 


1 


118 


No patients under six years are admitted to this institution In table 
7, and more especially in chart 1, it is clearly shown that the age period be- 
tween 18 and 32 years inclusive, comprising 77 patients (65 2 per cent), 
compares well with mortality statistics for tuberculosis, indicating this 
period to be the most dangerous for relapse or for conditions requiring 
readmission 

Table VIII 


Condition on Final Discharge 


Quiescent 

55 

Apparently arrested 

7 

Active 

29 

Dead 

27 


118 


One of the surprising findings is that 29 or 24 5 per cent were discharged 
as “ actne ” One of the aims of sanatorium care is and should be to dis- 
charge the patient at least in the quiescent stage Of these 29, 24 left 
against medical advice or by their own request and their treatment ob- 
Mously had not been completed In other instances there were actne tu- 
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Yrs 


Chart I 
Age 

6-8 9-11 12-14 15-17 18-20 21-23 24-26 27-29 30-32 33-35 36-38 39-41 42-44 45-47 48-50 66-68 



berculous patients outside the institution that urgently required admission 
W ith crowded conditions in the sanatorium, the only possible procedure was 
to discharge such patients, who, though still “ active,” were thought capable 
of maintaining themselves at home, where their home conditions were be- 
lieved to be satisfactory In each instance only cases with negative sputum 
were discharged 

There were 27 deaths (22 per cent) which is a high mortality, but this 
high rate is not uncommon in public institutions where patients in all stages 
of tuberculosis must be accepted 

Post-Sanatorium Follow-Up Work 

At the time of his discharge the patient was given a date to report at the 
county clinic nearest his home Emphasis was placed on the importance of 
keeping the appointment and the necessity of periodic examination and ob- 
servation until told that he need not report any more As a general rule the 
discharged patient ^^as directed to report within a month and thereafter at 
monthly internals until a longer period seemed justifiable Our aim was to 
ollovv each patient for at least two years, ordering chest roentgen-ray films 
at suitable mter\ als and ad\ ising him as to the mode of living consistent with 
his ^ndition Table 9 show s these statistics for a period of four years 

lie must conclude from the above that, once discharged, a large number 
o patients („4 2 per cent m tins senes) disregard advice as to reexamina- 
tion or become careless and indifferent A few can not cooperate because 
of conditions over which they have no control The only expense to the 
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patient was the cost of his transportation to and from the clinic, so financial 
reasons may be dismissed Only 10 per cent of our cases continued to 
report until discharged from further supervision 

Table IX 

Discharged Sanatorium Patients and Reexaminations 
Period September 1926 to September 1930 inclusive 

Total discharged during period 
Did not return to clinic for any examination 
Returned to clinic for only one examination 
Returned to clinic for 2 to 6 examinations 
Returned to clinic until discharged 

The county nurse having so large a territory to cover, 
visit the discharged patient as often as could be desired, this might have 
been a factor, as home supervision can do much to follow up and impress 
the advice given at the sanatorium 

Summary 

1 Statistics are presented from Oakhuist Sanatorium, a small tuber- 
culosis institution owned by Grays Harbor County, Washington State, con- 
cerning 118 discharged patients who required readmission once or oftener 
The period covers 12 years and 9 months (August 1921 to May 1934 in- 
clusive) 

2 The education of the patient concerning tuberculosis in general, the 
status of his own infection and the particular care he requires is described as 
a routine measure in this institution Every possible effort is made to see 
that he understands his condition and the proper mode of living before 
discharge 

3 The statistics concern lengtli of stay in the sanatorium before dis- 
charge and the number of readmissions required, the time out of the insti- 
tution before readmission, apparent cause requiring readmission, occupa- 
tion, social condition, nationality, sex and age , condition on final discharge 

4 In only 10 per cent of those readmitted did the study seem to indi- 
cate that it was their own fault In 17 per cent poor home environment and 
in 74 5 per cent unavoidable conditions required readmission 

5 Brief statistics are offered relating to discharged patients and their 
reexaminations showing how few Avill continue to report at the clinics in 
spite of efforts to get them to do so 

Conclusions 

1 Education of the sanatorium patient concerning tuberculosis and his 
own particular infection must be emphasized , but it is not sufficient to pre- 
A'ent the necessity of readmission (10 per cent in this series) 

2 Too short a stay in the sanatorium is a large factor m requiring read- 
mission The longer the patient remains in the institution the less likely 


438 

106 (24 2%) 
35 (8%) 
243 (57 7%) 
54 (10%) 

was unable to 
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IS the necessity of his readmission because of reactnation of the disease or 
tuberculous complications More beds for convalescent or “ exercise cases ” 
should be available m each institution and a longer period of observation 
should be possible, under fairly strenuous living conditions, before dis- 
charge 

3 The married female required readmission more than the single male 
or female 

4 The age period between 18 and 32 years is that in which most read- 
missions are necessary This corresponds with the mortality curve for 
tuberculosis 

5 Leaving the institution against medical advice accounted for 25 per 
cent of readmissions In the remaining cases the cause was considered un- 
avoidable 

6 More adequate follow-up work after discharge is necessary but with 
financial limitations, especially in the smaller institutions, it is difficult if not 
impossible to carry out 

The writer ncknowledges gratefully the assistance of Miss Evelyn Mason, R N , who 
prepared the statistics lu this article 



MYASTHENIA GRAVIS 

(SIXTH REPORT) 

By Walter M Booths y, M D , F A C P , Rochestei , Minnesota 

» 

In previous articles on myasthenia gravis I described in detail the 
classical picture of the disease and the results of treatment with glycine and 
ephednne In this paper I shall present some of the other features of the 
disease,! and will include in the bibliography a few of the more important 
recent articles on the subject 

As all are aware, the mortality of myasthenia gravis has been considered 
to be high Goldstein, in Oppenheim’s textbook, reported, without any 
details, 26 deaths in 38 cases, this is a mortality of approximately 70 per 
cent However, Goldstein himself saw only a few of these patients, and the 
rest of the cases he obtained from available reports in the literature The 
patients, therefore, did not have the advantage of treatment by any sys- 
tematic program which would minimize the severity or the associated com- 
plications, especially those of dehydration and inanition, attributable to in- 
ability to swallow, as a consequence of involvement of the muscles of 
deglutition 

In the past three years 65 patients afflicted with myasthenia gravis have 
been seen at The Mayo Clinic In all these cases the diagnosis of my- 
asthenia gravis was made by consultants of the Division of Medicine and 
was confirmed by those of the Section on Neurology Of these 65 patients, 
13 have died Four of the deaths can be excluded from consideration con- 
cerning the effect of treatment, because one patient committed suicide, two 
abandoned treatment, and one died within 48 hours of coming under ob- 
servation Fifteen of the patients are now able to carry on practically full 
time work and are entirely self-supporting Twenty-five are able to do part 
time or light work, while only five are at present limited to a life in bed or 
in a chair The remaining 12 are able to be up and about their homes and 
to do varying amounts of small chores 

In spite of unsatisfactory information as to the mortality among un- 
treated patients who have myasthenia giavis, and in spite of the well known 
frequency of major remissions in the severity of this disease, I am confident 
that the mortality has been greatly reduced and that the number of patients 
who can be maintained at either full, or part time, work has been increased 
A very severe and serious disease, of long duration, remains to be contended 
with, one in which many problems remain to be soh ed Before there can be 
ground for reasonable hope of further material improvement in treatment 

* Read at the Philadelphia meeting of the American College of Phj sicians, April 29, 
1935 

From the Section on Clinical Metabolism, The Ma\o Clinic, Rochester, Minnesota 

T Motion pictures were shown after reading of the paper to illustrate the characteristic 
fatigability and effect of treatment thereon 
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of the disease, investigators must either know, or at least have a very prob 
able idea, not only of its metabolic disturbances but also of its etiology 

In my laboratory, we have been interested in the first of these two prob- 
lems, and have been investigating the metabolic abnormalities of the disease 
In conjunction with Dr Adams and Dr Power we have found that in the 
acute stage of the disease there is a definite, negative nitrogen balance, a 
melting away, as you might call it, of body protein, presumably in pait 
muscle protein On the other hand, after the acute stage is passed there is 
no longer a negative nitrogen balance, and of course among those patients 
who are rapidly gaining m weight and strength, subsequent to their reduced 
stage, following the acute period, there must be a corresponding re-accumula- 
tion of protein reserve On the other hand, marked creatinuna was ob- 
served in only six of 28 cases of myasthenia gravis, and in 22 cases the 
amount of creatine nitrogen excreted was less than 0 04 gm daily, and many 
of the patients m the latter group excreted only questionable traces of 
creatine The administration of glycine always produced an increase in 
creatinuna, if it was previously present, and caused a small amount of 
creatine to appeal if it were previously absent However, a similar reaction 
was found to occur among normal or practically normal individuals follow- 
ing administration of glycine, therefore, the development of creatinuna 
following administration of glycine is not limited to any one disease In 
fact, the largest increases attributable to glycine were found in cases of pro- 
gressive musculai dystrophy, in which as is well known, a large percentage 
of the total creatinine nitrogen is excreted as creatine nitrogen 

In oui attempt to find out whether or not the beneficial effects of glycine 
in decreasing the fatigability of patients who have myasthenia gravis, 
which we were able to demonstrate repeatedly, was specific for this disease, 
w^e administered glycine to a large number of control subjects, some of whom 
complained of slight or moderate fatigability, such as is so often exempli- 
fied by patients Avho are frequently classified (for lack of a better diagnosis) 
as being affected wnth chronic exhaustion Many of these control subjects 
likewise experienced a definite decrease m fatigability, and we w^ere there- 
fore forced to conclude that the action of glycine w^as not specific for the 
fatigabilit-\ of ni} asthenia gravis but had a more geneial favorable effect 
on a larger group of cases of nonspecific fatigability There w^as, how'ever, 
one important difference m the action of gljcine on the patients who were 
troubled w’lth the fatigability associated w'lth simple chronic exhaustion 
from that which it had on patients who had the profound fatigability of 
im asthenia graMs, the former required onty small doses of glycine, often 
not exceeding 1 gm or less three times daily, to produce a beneficial effect, 
whereas most patients who had mj asthenia gravis frequent^ needed 5 gm 
three to six times daih In fact, with few exceptions, none of the control 
group of subjects could tolerate the large doses of glycine required by 
patients who had m\ asthenia graMS except patients w'ho had progressive 
muscular dj stroplu The use of gU cine in asthenia has a tendency to re- 
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Iieve fatigue, but investigation has not been earned far enough to warrant 
any definite conclusions as to its range of therapeutic value in the various 
asthenic states 

The chemical investigations we have pursued in regard to the cause of 
the beneficial effect of ephedrine in myasthenia gravis, unfortunately have 
given entirely negative results Clinically, we have found, however, that 
large doses of ephedrine frequently can cause harmful effects when con- 
tinued indefinitely, and that only the small doses of ephedrine of the order 
of % gram or even He gram, thiee to five times daily, as a rule can be taken 
with advantage over prolonged periods We have not yet had an oppoi- 
tunity to investigate the metabolic effects, if any, of the action of physostig- 
mme and prostigmme which Walker has found of immediate but temporary 
benefit in cases of myasthenia gravis The reports of Walker, of Pritchard, 
of Denny-Brown and of Hubble in the “ Lancet ” indicate that these drugs, 
especially prostigmme, cause immediate and marked improvement of patients 
who have m 3 ^asthenia gravis However, they point out that these good 
effects last only a few hours, and that they are then followed by a period of 
depression We have confirmed these clinical observations and, like the in- 
vestigators named, have been unable as yet to find a method of continued ad- 
ministration which will often cause a consistent improvement such as we 
have found following the use of glycine, both with and without ephedrine 
As regards the etiology of myasthenia gravis, we have cooperated with 
Dr Rosenow m attempting to determine whether or not the toxic factor in 
myasthenia gravis possibly can be of microbic origin There are phases 
of the disease which suggest that such may be the case First, we reviewed 
the past histones m the available cases and m our third report * stated that 
35 per cent of our patients (at that time we had had 20 cases) could defi- 
nitely ascribe the onset of the disease to a more or less severe infection of the 
upper part of the respiratory tract and the subsequent patients have given 
similar suggestive evidence Second, as a result of careful pathologic and 
histologic studies made by Dr Robertson, on the material obtained at 
necropsy of subjects who had had this disease, it appeared possible to him, 
from the appearance of the microscopic sections of the muscles, that the 
lymphocytic infiltration and degeneration found might be the result of an 
infectious process Dr Butt, in Robertson’s laboratory, has been able to 
demonstrate streptococci in some of the muscles obtained at necropsy of 
subjects who had had myasthenia gravis These studies are still in progress, 
and we are not yet prepared to do more than state that we consider it ad- 
visable to extend them As such an investigation including the necessary 
control studies takes time to complete, we have tried clinically, in a few cases, 
the effect of the use of an autogenous vaccine prepared by Dr Rosenow 
from cultures obtained from the throats of patients, because such cultures 
frequentl}’- produce a condition in rabbits and in monkeys that simulates 
the fatigabilit)' seen in cases of mj^asthenia gravis While our efforts to 
determine the etiology of myasthenia gravis are as yet inconclusive, they arc 
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of sufficient interest to encourage us to continue these lines of investigation 
From this brief digression, I must now return to a very practical matter, 
namely, the early recognition of this disease, m order that the development 
of its serious manifestations may be prevented, at least in part 

In myasthenia gravis, almost invariably the first muscle groups to show 
evidence of increased fatigability are the extrinsic muscles of the eyes 
which are concerned with focusing, and the fatigability becomes manifest 
to the patient by transient blurring of the vision and later, actual diplopia 
The first symptom usually evident to the patient’s family is drooping, or 
ptosis, of the upper eyelid, especially m the afternoon or evening, after 
fatigue In the early stages of the disease these phenomena usually are very 
transient, and disappear entirely after rest Somewhat later, or possibly 
simultaneously, the patient notices that he fatigues easily on talking, espe- 
cially on strenuous vocalization, as from public speaking or reading Ar- 
ticulation of long words becomes difficult and as a result the patient’s speech 
sounds thick and indistinct If, after fatiguing the laryngeal and pharyn- 
geal group of muscles by talking, he attempts to drink liquids or eat solid 
food, he has serious difficulty m swallowing Liquid may be regurgitated 
through the nose , the patient simply has not the strength to masticate solid 
food, and if he attempts to swallow it he does not succeed and may be thrown 
into a violent spasm of choking and coughing which, for a few minutes, may 
be very distressing After a night’s rest the patient is likely to be much 
better, and the symptoms are apt to recur only toward the end of the day, 
when the excessive weakness sometimes develops very rapidly In some 
cases, after a few weeks of such symptoms, accompanied by a feeling of 
general lassitude not at that time usually described as actual fatigue, the 
symptoms may almost entirely disappear for weeks, months, or even years 
More frequently, the weakness and lassitude spread to other groups of 
muscles, and the patient becomes fatigued on the slightest exertion The 
muscles especially affected are those of the neck, arms, legs and back 
Within SIX or eight weeks after the onset the patient may be so weak that 
he can barely turn over m bed or raise his hands to his face, he may have 
the greatest difficulty in swallonmg and, because of fear of choking, may 
ai Old all but the smallest amounts of foods and liquids , these he takes with 
manifest difficulty Dehydration and inanition supervene, and subse- 
quently death appears to be rapidly approaching At this point, a surprising 
turn m the course of events may de\elop, even without treatment, and the 
strength of the patient gradually returns so that in a few weeks he is up and 
about, although \ery rarely in untreated cases is he sufficiently strong to 
work These cycles of increased fatigability followed by improvement 
succeed one another at different intervals, although many patients seem 
prone to ha\e a space of three or four w'eeks beLveen the lower depths of 
depression and the higher peaks of remission, in addition, major trends are 
often superimposed on these minor fluctuations of shorter or longer dura- 
tion These long swings and sharp, small, dailyy and more pronounced 
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weekly, fluctuations apparently are explainable only on the assumption of a 
similar variation m the intensity of the cause of the disease, as, for instance, 
if It IS assumed that the toxin which causes the muscular fatigability is 
produced by variations m rate of growth of bacteria, as illustrated m tu- 
berculosis The disease is, however, afebrile 

One of the most distressing and annoying minor factors one has to con- 
tend with in the treatment of patients is the thick, slimy, stringy mucus, 
secreted apparently by the mucous membrane of the mouth and pharynx, and 
possibly also by the salivary glands The amount of the mucus varies 
greatly from day to day, from week to week, and from month to month, 
whenever it is present in marked degree, the patient’s general condition is 
usually not as good as at other times, in fact, there is often a very definite 
correlation between the patient’s general condition and the amount of this 
mucus At the times when there is much oral mucus the patient is usually 
unable to swallow much, if anything, and until remission occurs it is neces- 
sary to feed him by means of a catheter introduced through the nose into the 
stomach, to prevent the additional ill effects of dehydration and inanition 
Constipation, on the other hand, is not such a difficult condition to con- 
trol, although It IS a very frequent and annoying complication Repeated 
enemas are necessary and strong cathartics should be avoided 

In general, there is no pain of any kind connected with the disease, nor 
IS there any soreness or tenderness of the muscles such as there is in typical 
myositis On the other hand, there is characteristic flabbiness of all of the 
muscles of the body, which is especially noticeable if the patient is of lather 
obese type The patient cannot smile or pucker up his lips to whistle The 
face IS absolutely blank, and when talking to him, the physician has the 
feeling that the patient is completely indifferent to and even bored by the in- 
formation that IS being given him about his disease This absentee or blank 
expression has often caused an erroneous diagnosis of a melancholic type 
of psychoneurosis or even of a brain tumor, and the misinterpretation of the 
extreme muscular fatigability as mental apathy and laziness On the other 
hand, I have seen a case of myasthenia gravis in which the diagnosis, on 
detailed analysis, could hardly be questioned, misinterpreted because of the 
fact that the syndrome of myasthenia gravis was superimposed on a mild 
hysterical basis which the patient had displayed for years previously There 
IS, of course, no reason why an hysterical type of individual cannot have 
myasthenia gravis Admittedly, under such conditions, distinction between 
the two sets of symptoms, and their correct interpretation, is very difficult 
Illustrative of the characteristic fatigability in this disease, and of the 
effect of treatment thereon, is the case of an eastern surgeon who has passed 
through a very severe attack of myasthenia gravis Twelve months ago he 
was unable to turn over in bed, he could not light his own cigarette or even 
raise his hand to put it in his mouth, and he had to be tube-fed for months 
He IS now in good condition He has returned to his surgical practice and 
IS able to perform a good day’s work His future course, to be sure, cannot 
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About a year ago at the Chicago meeting of this Society it was my 
privilege to report upon a theoretical conception which I had evolved in an 
endeavor to explain certain results which had been obtained in our studies 
on pituitary extracts, and with a view to directing further work along spe- 
cific lines Tonight it is again my privilege to report to you the results 
which have been obtained in the McGill Biodiemical Laboratories during the 
past year in the course of studies upon anterior pituitary physiology, but 
Avith particular reference to anti-hormones 

The anti-hormone theory as originally proposed was as follows 
For each hormone there may be an opposite or antagonistic principle 
This antagonist is present in the normal subject but may not be detected until 
it exceeds in amount the hormone substances with which it is balanced The 
analog}' was drawn between the hormone anti-hormone complex and a chemi- 
cal “ buffer ” system, and in this way the anti-hormone theory was related 
to the principle of inverse response The postulated dual hormone control 
of peripheral structures is analogous to the proved dual nerve control 
(sympathetic and parasympathetic) 

The so-called anti-hormone was considered as a true hormone in every 
way and not as the result of an antigen-antibody response 

Before discussing this theory in the light of the results of further ex- 
perimental work, I should like to refer briefly to terminology 

The term “ hormone ” was originally applied by Starling ^ to stimulat- 
ing principles such as that contained in the duodenum after treatment with 
acids and the expression was later extended to include the active principles 
of all internal secretions So long as only exciting agents were known there 
could be no objection to the extension of this term, but since agents which 
produce depression or cessation of function were known to exist in the body, 
Schafer - coined the nord “ chalone ” to distinguish such agents which act 
as depressants or inhibitors from those Avhich were excitant (hormones) 
A chalone nas defined by Schafer as an endocrine product which inhibits or 
diminishes actn ity as distinguished from a hormone, which excites to in- 
ci eased actnit} All internal secretions were spoken of by Schafer as 
autacoids Excitator}' autacoids nere the hormones and inhibiting 
autacoids n ere the chalones In spite of the a try logical nature of Schafer’s 
objection to the use of the word hormone” to describe all of the internal 
secretions both excitatoiy and inhibitor} , the term has been accepted by 
general usage 

At the PhiladclphiA meeting of the American College of Plnsicians, April 30, 

Prom the Depirtmcnt of Biochemistrj, McGill UnucrsiU, Montreal 
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While there may appear at first sight to be an analogy between the sub- 
stances which I have called " anti-hormones ” and the “ chalones ” of 
Schafer, the theoretical conception of the mechanism of production and the 
physiological significance of the former were such as to demand the use of a 
descriptive and distinguishing term 

The idea of the production of a hormone-inhibitory substance which 
circulates in the blood stream and is able to neutralize the effects of a 
hormone was probably first expressed by Mobius ® In experiments on 
thyroidectomized sheep he found that the blood of such animals neutralizes 
the action of thyroid hormone Preparations of the blood of such thyroid- 
ectomized animals have been made available by the Meick factory under the 
name of “ Antithyreoidin Mobius” This preparation has been used clini- 
cally and several authors claim to have obtained good results in cases of 
Graves’ disease The first investigator who tried to obtain a hormone- 
neutralizing substance using an endocrine preparation as an “ antigen ” was 
probably Blum Later he repeated Mobius’ experiments and confirmed the 
findings on thyroidectomized animals, but at the same time he noted that 
thyroid hormone inhibitory substances are also present m the blood of normal 
sheep The name “ catechin ” has been given to these inhibitory substances * 
Blum’s experiments were later extended by Legiai di-Laura, who treated 
horses with posterior pituitary preparations and found that the serum of 
such animals decreased the glycosuria in many cases of diabetes ° He 
claimed also that this serum was equally effective in the treatment of hyper- 
tension ® The experiments of this author and of Blum are difficult to 
evaluate, since little is said in their original publications about the nature of 
the antigen used, the doses given, or other details concerning the treatment 
of the donor animal The experiments of Koyano in 1923 are open to the 
same criticism He injected beef pituitary emulsions intrapentoneally into 
male rabbits, and stated that the seium of such animals produces marked 
histological changes in the hypophysis of rats He called his preparation a 
“ specific immune serum ” In 1924 Cotte * published a series of experi- 
ments in which extracts of fowl ovaries Avere chronically injected into male 
rabbits Thus a “ serum anti-OA'-aire ” Avas obtained This serum changed 
the color of the plumage m hen-feathered cocks The experiment Avas in- 
terpreted as a further proof of Morgan’s theory concerning the “ corpus 
luteum cell nature ” of certain cells in the testes of the hen-feathered cock 
In the same year de Jongh ” observed that certain insulin preparations are 
less active in larger doses than in smaller ones, Avhile A^ery large amounts of 
the same preparation again shoAv an increase in potency Mathematical con- 
siderations led the author to interpret this double-peaked curA e as the result 
of an insuhn-inhibitory substance superimposed on the usual insulin effect 
The name “ anti-insulin ” has been coined for this substance Further 
purification remoA ed this anti-insuhn from the original preparation Simi- 
lar experiments led Nobel and Priesel to the assumption that anti-insulm 
IS present in crude pancreatic extracts klcAer-Bisch and his coAA'orkers 
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observed that pancreatic secretion increases the blood sugar of experimental 
animals, and concluded that anti-insulm is excreted into the duodenum The 
primary hyperglycemia observed after the administration of crude insulin 
preparations has also been attributed to the presence of anti-msuhn (Wichels 
and Lauber Sahyun and Blatherwick observed that rabbits on a high 
carbohydrate diet, injected chronically with insulin, become “ immune ” to 
this hormone, so that even 70 to 100 units do not elicit convulsions The 
blood sugar response m such “ immunized ” animals is also much less than 
m the non-pretreated controls The name “ anti-hormone ” has also been 
used by Wiese This author found that testicular extract coagulates the 
follicular fluid of nymphomanic cows, but h^s no effect on the follicular fluid 
of normal animals This phenomenon was attributed to the formation of 
“ anti-hormones ” in the nymphomanic cow The administration of testis 
extracts was found to be effective m increasing ovarian activity m cattle, and 
the author believed this to be due to the production of “ anti-hormones ” 
The earlier experiments of Blum on “ catechm ” have aroused particular 
interest because of the good clinical results which many investigators were 
able to obtain with these preparations Numerous publications have ap- 
peared more recently on similar anti-thyroid hormone preparations Thus 
Herzfeld and Frieder have prepared a catechm from blood, and this 
preparation is now on the market under the name of “ Thyronorman ” It 
is said to alleviate the symptoms of Graves’ disease It is interesting to 
note in this connection that Branovacky showed that the blood of patients 
suffering from Graves’ disease increases the oxygen sensitivity of rats in the 
well-known Ascher experiment, and that this effect is neutralized by the ad- 
ministration of blood serum from myxedema patients Asimoff reports 
that the serum of thyroidectomized sheep inhibits the metamorphosis effect 
of thyroid hormone in the axolotl , and Gurber and Geszner found that 
this metamorphosis-antagonizing principle is m the euglobuhn fraction 
Since Lewit and his coworkers were able to obtain similar effects with 
normal blood, they doubt the specific nature of such catechins Recently, 
Saegesser observed that the serum of myxedema patients neutralizes 
thyroxin in Reid-Hunt’s acetomtnl test — a finding which reminds one of 
Branovack-v’s experiments concerning the decrease in oxygen sensitivity 
V Inch we discussed aboA e Saegesser states that his anti-thyroid substance 
IS hpoid-soluble, and since he also obser^ed that cholesterol exerts a similar 
effect he considers it possible that this action is a simple chemical antagonism 
This discussion on the historical development of our ideas on the pro- 
duction of hormone-antagonizing substances would not be complete without 
mentioning that thyro-globuhn-antagomzmg substances have been obtained 
by the administration of th) roglobuhn,-^> and that specific anti-ferments 
ha\e been produced and demonstrated in the blood of experimental animals 
chronicalh treated v ith extracts of endocrine glands by Abderhalden, who 
called such ferments “ Abwehrferniente ” 

The hormone-antihormone theory \\as proposed (1) as a possible ex- 
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planation of certain experimental results obtained in our laboratory, (2) and 
more important, as a guide to further work Whether this theory is rep- 
resentative of an actual physiological mechanism will appear with the passage 
of time, and in the lig-ht of the results of the further work Since this theory 
was put forward, a year has passed Such a period is not long, but intensive 
work done in this field both by my collaboratois at McGill and independent 
workers in other laboratories has strengthened my belief in the reasonable- 
ness and the validity of the theory as a sound working hypothesis 

Our own Avork has shown that specific antagonistic substances (anti- 
hormones) for the thyreotropic, ketogenic and maturity principles of the 
anterior pituitary can be demonstrated in the blood of animals treated with 
extracts containing these principles, and that similar specific antagonistic 
substances may occur spontaneously in the blood of certain patients A 
specific antagonistic substance for the anterior pituitary-hke hormone of 
human placenta and pregnancy urine has also been demonstrated 

Although Loeb has been unable to obtain evidence of an inhibitory 
substance for the thyroid-stimulating principle in guinea pigs treated with 
this principle until they had become resistant to it, others have con- 

firmed our results relative to the demonstration of inhibitory principles m 
the blood of animals treated for long periods with certain hormone prepa- 
rations 

Rogowitch noted enlargement of the pituitary of dogs and rabbits fol- 
lowing thyroidectomy Since that time as a result of the pioneer work of 
Adler,®“ Allen, Smith and Smith,** and Spaul ** on tadpoles, of Uhlenhuth 
and Schwartzbach on salamander larvae, of P E Smith,*® and Foster and 
Smith*® on rats, and of Loeb *’ and Aron ®® on guinea pigs, the interrela- 
tionship between the anterior pituitary and the thyroid has been thoroughly 
established It is of interest to note here that Loeb was the first to produce 
hyperplasia m the thyroid of the guinea pig and to point out the possible 
etiological significance of the anterior lobe principle in Graves’ disease 
Thyroid hyperplasia has been produced in a variety of animals by treatment 
with anterior pituitary extracts and a number of investigators have com- 
mented upon the lack of response in animals that have been treated for vary- 
ing periods of time It was this induced state of resistance to the thyreo- 
tropic hormone that Dr Anderson and I “® made a subject of special study 
last year and the outcome of this work was the clear-cut demonstration that 
the blood of the hormone resistant animal contained a substance antagonistic 
to the thyreotropic hormone The method which we have used for the de- 
tection of the anti-thyreotropic principle is as follows 

Otherwise untreated hypophysectomized animals are injected tivice daily 
Avith 05cc tolcc of the serum to be tested On the second day injections 
of a standardized thyreotropic extract are started, twice dailj" Control 
animals are treated similarly except that normal serum is used Metabolic 

onnr!/ greatly indebted to Drs A D Campbell and J S L Browne for their co- 
1 non m the selection of blood samples from patients for anti-hormone in\estigations 
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rates are taken daily In the case ot a positive test complete or nearly com- 
plete inhibition of the increase m metabolism seen in the contiol animals is 
obtained The test is quite applicable to the study of sera of patients and 
already we have demonstrated the antagonistic substance m the blood of 10 
patients, in all of whom it has occurred spontaneously and not as a result of 
pituitary therapy We have of course, obtained numerous negative results 
with normal human sera 

In general it may be said that wherever we have a specific biological test 
for a hormone, the same method is applicable with but slight modifications 
for testing for antagonistic substances One must be able, of course, to 
distinguish between specific inhibitory or antagonistic substances and non- 
specific inhibitory effects Thus in the case of insulin the existence of a 
specific anti-hormone substance m the sense to which I have referred has not 
been established Mr Black " of my laboratory has been able to show, how- 
ever, that the hypoglycemic reaction to insulin which has been mixed with 
normal or diabetic serum and incubated for one hour was greatly lessened 
when the mixture was injected subcutaneously, whereas the same material 
given intravenously showed no appreciable loss in potency Similarly, Dr 
Kutz has shown that rats on a high carbohydrate diet may be given increas- 
ing doses of insulin daily until 200 units a day are being administered with- 
out any hypoglycemic reaction being obtained 1 his suggested a tolerance 
to insulin had been developed, but it was shown at once that control rats on 
the same diet were apparently unaffected by 200 units of insulin Again, in 
the case of the parathyroid hormone, Dr Pugsley has shown that there is 
non-specific inhibition of the acute eftects of the hormone when it is mixed 
with blood serum and the mixture administered to rats m the usual manner 
by intraperitoneal injection No such inhibitory action of serum on the 
parathyroid hormone was noted when the mixture was given by inti avenous 
injection to the dog Neither was there any inhibitory effect when serum 
and hormone solution were injected separately into rats, even though the 
serum injections were started some days ahead of the hormone 

We feel that the most satisfactory, although not the simplest method of 
demonstrating a specific hormone inhibitory substance is that of pre-treat- 
ment of the test animals with the serum or serum extract to be tested This 
IS followed by simultaneous injections of a standard dose of hormone and 
serum or serum extract Consistent inhibition of the hormone effect with 
the anti-hormone serum when the experiment is adequately controlled would 
seem to establish definite proof of the existence of the antagonistic substance 
in the serum tested Under some circumstances it is possible to shorten the 
test b> mixing ui vitro the hormone extract and the serum to be tested and 
then injecting the mixture This method is safe only when non-specific 
inhibitor} effects of normal serum can be excluded No doubt a variety of 
satisfactor} methods of stud}ing the hormone anti-hormone relations in 
blood and serum or e\ en organs « ill ultimately be evolved, but for the pres- 
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ent we are making use almost entirely of the “ m vivo ” method outlined 
above 

The establishment of a state of resistance to any hoimone extract as a 
result of long-continued injections of the extract is of itself indirect evi- 
dence of the existence in excess amounts ot an antagonistic substance 
Since such a resistant state may theoretically be due to a variety of causes it 
seems essential, in any case of an apparent hormone resistant state, that it 
should be shown that the “ resistance ” is transferable before a true hyper- 
antihormone condition can be stated to exist 

Anh-A PL It has been shown that continuous injection of A P L 
leads at first to a great increase in the size of the ovaries but this effect 
passes off in the course of a few weeks and the ovaries return to normal or 
even subnormal size in spite of the continued injections of the hormone 
The seminal vesicles and prostate of males treated with A P L continuously 
have been shown to follow a weight curve somewhat similar to that of the 
ovaries of treated females In the light of our results with serum of 
thyreotropic hormone resistant animals, it was not surprising to find that the 
serum of animals rendered non-responsive to A P L , when injected into 
immature rats, completely inhibited both the estrogenic and ovarian re- 
sponse to this gonadotropic substance Anti-A P L serum of relatively 
high titre has been produced in the rabbit, and recently Dr Carl Bachman 
has shown that the antagonistic effect of this anti-substance can be demon- 
strated in the rabbit Thus an isolated non-pregnant adult female rabbit 
was injected twice daily for two days with 0 5 c c of anti- A P L rabbit 
serum Two hundred units of A P L were then administered and inspec- 
tion 48 hours later showed that there had been complete inhibition of the 
normal ovarian response to A P L The characteristic effect of A P L upon 
the testes, seminal vesicles and prostate of immature males has also been 
completely inhibited by anti-A P L serum 

Anti- A P L serum is of special interest because Dr Bachman has been 
able to show that it contains a true antibody for a proteose-like substance 
which is a contaminant of our preparation Ihis true antibody can be 
demonstrated by complement fixation and precipitin reactions That it is 
not the anti-hormone is fairly conclusively shown by the fact that the anti- 
proteose substance may still persist in the blood of a rabbit weeks after the 
serum has lost its physiological antagonistic effect upon the hormone due to 
cessation of A P L injections 

Anti-A PL IS of interest in another way because it is, as far as we are 
aware, a foreign hormone to the animals which have been used to produce 
successfully an antagonistic serum to it 

We have had as yet no direct evidence of the presence of anti-A P L in 
the pregnant woman To assume that it is present would seem on a prion 
grounds reasonable At this point I cannot resist re-stating the suggestion 
that the fundamental disturbance in certain toxemic cases may be a hor- 
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monal imbalance This might involve not only A P L and anti-A P L but 
also true pituitary hormones and even members of the estiogemc group 

Some years ago we became interested in considering the toxemias of 
pregnancy from the standpoint of hormonal imbalance, but we had to 
abandon any serious attack upon the problem because of the lack of the 
necessary base lines characterizing the normal The working out of these 
alone we saw would require enormous numbers of animals and, more im- 
portant still, the development of new methods which would allow of more 
exact assays of the various hormones involved The recent work of Mar- 
rian and his associates,^^ for example, shows that most of the estrm assays 
of the past may have to be discarded because nearly all of the estrm in fresh 
pregnancy urine is ether insoluble, and also of very low estrogenic potency 
when tested on castrates In other words, estrm is in the native state com- 
bined with some as yet unknowm substance which alters both its physical and 
physiological properties In 1930 I described a method for fractionating 
human placenta into three types of estrogenic extracts One of these, 
an alcohol soluble, ether insoluble fraction was clearly differentiated from ^ 
estrm as then known and from the gonadotropic substance “ A P L ” The 
active principle of the extract was characterized not only by its physical but 
also by its physiological properties Some of these latter showed relative 
ineffectiveness on castrates as compared to marked estrogenic activity on 
immature female rats, resistance to peptic and tryptic digestion and activity 
orally Later this same estrogenic substance was demonstrated in pregnancy 
urine and crystalline tnhydroxyestrm was obtained therefrom only after 
vigorous hydrolysis in an autocIa\e had rendered the estrm of the ester ether 
soluble Marnan’s recent work has confirmed and greatly extended the 
significance of these earlier observations 

The Anti-Maturity Factor of the Anteiioi Lobe It has been shown 
that daily implantation of fresh rat pituitary into female rats leads at first, 
as in the case of A P L , to ovarian enlargement After some weeks the 
ovaries decrease in size and although now unresponsive to implants they re- 
spond m a normal manner to A P L 

Extracts of pig anterior lobe rich m the maturity factor have been ad- 
ministered over a period of wrecks to rats By the method of pretreatment 
of immature females with serum obtained from maturity extract resistant 
rats, the presence of an antagonistic substance for the maturity principle in 
these sera has been clearly demonstrated 

We have been able to demonstrate the presence of the anti-maturity fac- 
tor in the blood serum of certain patients The clinical significance of a 
positne finding of the anti-maturity factor m the blood stream is not yet 
full} apparent The treatment of such a case with pituitary sex hormone 
ANOuld obvious!} be contraindicated 

The Anii-Lciogcnic Principle Hoffmann and Anselmmo and Magis- 
tris noted an increase m the acetone bodies m the blood after the injection 
of anterior pituitar} extracts Burn and Ling found that the injection of 
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an alkaline extiact of bovine antenor pituitary lobes greatly increased the 
acetonuria of female rats kept on a filteied butter diet Butts, Cutler and 
Deuel obtained similar lesults in fasted rats of either sex Recently 
Black, Collip and Thomson,®® using both the Burn and Ling butter diet and 
the method of fasting of Butts, Cutler and Deuel, extended these findings 
and made use of these methods to study the effects of long-continued treat- 
ment with anterior lobe extracts iich in the ketogenic factor upon the ace- 
tonuria of a high fat diet or of fasting The method of fasting proved so 
satisfactory in the preliminary experiments that thereafter it was used as a 
routine The results obtained m this study were quite clear-cut The char- 
acteristic acetonuria of fasting was practically abolished in those animals 
which had been made resistant to the extract by repeated injections Also 
normal animals pre-treated with serum from resistant animals manifested no 
appreciable ketonuria when fasted and injected with a standard dose of a 
ketogenic extract Mr Black has shown that the ketogenic hoimone 
resistant animals develop practically no ketosis when given massive doses 
of phlorhizin, in spite of the fact that the usual glycosuria was produced 
The control animals had extreme ketosis and those on the larger doses died 
Incidentally, I may remark that we have definite proof that the ketogenic 
principle is quite separate and distinct from the thyreotropic, adrenotropic 
and growth hormones 

Dr Kutz has been able to demonstrate lecently that pancreatectomized 
dogs given suitable dosage foi a sufficient time of antenor pituitary extract 
containing the ketogenic principle, during a period in which they are being 
maintained in good condition by adequate insulin therapy and dietary con- 
trol, may on withdrawal of insulin show no appreciable ketonuria Such 
animals are in many respects similar to the " Houssay dog ” — namely, the 
hypophysectomized-pancreatectomized animal 

The recent report by Long and Lukens of the failure of adrenalec- 
toniized-pancreatectomized cats to show ketosis even when injected with 
anterior pituitary extracts is of tremendous importance in relation to the 
physiology of the ketogenic principle, foi it suggests that the latter may 
work as a trophic hormone on the suprarenal Since our studies hav^e clearly 
established the fact that the purified adrenotiopic principle of the pituitary 
IS non-diabetogenic in the Houssay preparation and non-ketogenic in the 
fasting rat, it is possible that there are two trophic hormones of the anterior 
pituitary acting on the suprarenal On the other hand, Mr Black of our 
laboratory has been able to obtain marked ketogenic effects with anteriof 
pituitary extracts not only in hypophysectomized rats, in thyroidectomized 
rats, in thyroidectomized-hypophysectomized rats, but in adrenalectomized 
rats In view of tlie fact that the rat may have small amounts of accessory 
cortical tissue, Mr Black’s positn e results on adrenalectomized rats treate 
With ketogenic extract are not necessarily in contradiction with the negatn e 
results of Long and Lukens on the adrenalectomized cat 

Our conception of the mechanism by which the ketogenic princip e 
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functions must of necessity remain rather vague until the results of furthei 
work enlighten us It is, however, of great interest to note that we have 
evidence of the occurrence spontaneously in the blood of several patients of 
an anti-ketogenic principle and very recently Dr Kutz has been able to 
demonstrate such an anti-ketogenic substance in extracts of certain urines 

The Anti-Giowth Factor We have abundant indirect evidence of an 
anti-growth factor Hypophysectomized rats treated with purified growth 
hormone almost invariably cease to respond to it after a period of five to six 
weeks Serum from such animals has antagonized the growth hormone in 
otherwise untreated hypophysectomized rats Unfortunately our experi- 
ments of this type have been limited in number and a much larger series will 
have to be carried out before direct proof of an anti-growth principle can be 
said to have been definitely established Animals treated with crude anterior 
lobe extracts have continued to grow for longer periods and the very in- 
teresting possibility arises tliat the production of anti-hormones may be 
greatly modified by the degree of purity of the hormone extract used in 
treating the experimental animals 

Discussion 

The experimental evidence which I have given furnishes strong support 
for the anti-hormone theory I do not state that other interpretations may 
not be made of the results All of the various extracts which we have used 
to demonstrate the production of antagonist'c substance contain protein-hke 
material, so that there was always the possibility of a true antigen-antibody 
response in the treated individual We do not believe that this latter pos- 
sibility affords an adequate explanation for the anti-hormone responses 
observed, for the following reasons 

1 The studies of Dr Carl Bachman on anti-A P L serum have shown 
that the anti-hormone effect does not parallel the anti-body content 

2 Rats have been made resistant to the maturity hormone of rat pit- 
uitar} by continued implantations of rat pituitarj’^ 

3 Rats made resistant to the ketogenic principle by a long period of 
daily injections of an extract made from ox anterior lobes have been shown 
b) Mr Peter Black to be equally resistant to the ketogenic extract made 
from sheep or pig anterior lobes 

4 There is spontaneous occuirence in the serum of certain individuals 
of a substance capable of inhibiting an anterior lobe principle Thus posi- 
tne inhibition of the maturity principle, of the thjreotropic principle, and 
of the ketogenic principle has been obser\ed 

Site of Piodtiction of Anfi-Horviones We are completely without 
direct CMdence ^\hlch might thro^^ some light on the source of the antago- 
nistic substances produced in animals treated o\er a long period vith anterior 
pituitar} principles Anderson and Collip®'* demonstrated the de\elopment 
of a refractory state to tlnrcotropic hormone in hypophysectomized rats 
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The anti-thyreotropic substance was demonstrated in a thyroidectomized 
dog after several weeks of treatment with the hormone Castrated rats 
and rabbits* have been successfully used to produce anti- A P L sera It 
would therefore appear that the target organ can be excluded as playing an 
essential role in the production of the antagonistic hormone 

On the other hand, there is some evidence that antagonistic principles 
may occur in the same gland Riddle has recently shown that purified 
prolactin is definitely antagonistic to the gonad, and we find that prolactin 
has a definite inhibitory effect on the action in the rat of a maturity hormone 
extract Whether antagonistic effects of this type are of the same order 
as the anti-hormone effects cannot be stated 

In view of the fact that a somewhat extensive search for evidence of the 
existence of anti-hormones to estrin, to parathyroid hormone and to insulin 
has failed as yet to demonstrate such, it is possible that the anti-hormone 
theory should be applied only to trophic principles 

It must be borne m mind also that a resistant state to a certain hormone 
may be due to a purely local condition and not necessarily to the presence in 
abnormal amounts of an anti-hormone or a specific antagonistic substance 
Thus It IS now well established that the ovaries of the very young animal are 
non-responsive to anterior lobe maturity hormone Certain hypoglandular 
as well as hyperglandular, states may be due to decreased or increased re- 
sponsiveness respectively of the gland concerned to the specific trophic 
principle normally influencing it 
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EXPERIMENTAL AIR EMBOLISM '' 


By JosLPH B WoLFFr, M D , and Harold F Robertson, M D , 
Philadelphia, Pennsylvania 

The literature contains many case reports and a number of expeiimental 
studies of air embolism , but opinions still differ widely regarding its clinical 
significance and its mechanism 

Hobart Hare, in 1902, injected 60 c c of air into the jugular vein of a 
dog without the production of any symptoms whatever In two patients, 
2 to 3 c c of air were injected into the median basilic vein without ill effects 
W H Luckett, in 1913, reported a case of air embolism in the lateral ven- 
tricles of the brain following a fracture of the skull m which the air was 
probably forced into the ventricles, during an attack of sneezing, through a 
fracture in the frontal sinus Death occurred 21 days after this accident, 
and necropsy proved the presence of air m the ventricles 

Edward von Adelung cites the instance of a man with pulmonary tu- 
berculosis and pleural adhesions who, while undergoing an artificial pneumo- 
thorax, developed paralysis of the right arm and leg, cyanosis, cardiovascu- 
lar shock, and unconsciousness He completely recovered the next' day 
There have been a number of similar reports of air embolism following 
artificial pneumothorax 

Charles Pierre Mathe reported a case of fatal embolus due to inflation 
of the bladder with air Here the formation of emboli took place, he 
claimed, by the entrance of air into the venous circulation, either through an 
ulceration of the mucosa caused by some preexisting pathological lesion such 
as ulcer, tumor, or laceration or as a result of injury to the mucosa from 
over-distention of the bladder Death occurred as soon as the patient 
became convulsed and cyanotic 

Ewald and Robert conclude after experimentation, that air may ti averse 
the intact lung tissue and escape into the blood vessels or pleural cavity when 
mtrapulmonary pressure is greatly increased 

The occurrence of air embolism of the retinal vessels of man and rabbits 
was described by Hans Barkan in 1928 The retinal arteries became com- 
pletel} filled with air and the entire fundus contained innumerable fine glit- 
tering lines These hung together like spider webs and formed an extra- 
ordinaril} fine network o\er the whole fundus This condition has been 
obser\ed m man following puncture of the maxillarjf antrum, and as a result 
of intracranial or neck surgcrj 

An interesting report of air embolism occurring during pncumarthrosis 
of the knee joint is gnen by Samuel Kleinberg He injected oxjgen at low 
prc'^'Jure into the knee joint The injection lasted only half a minute when 
suddenl} the patient became pulseless The pupils dilated widely and un- 

* Rccci\cd for publicition March 9, 1935 
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consciousness ensued With improvement of circulation, resulting from the 
administration of stimulants, the patient became wildly delirious, requiring 
the strength of several attendants to hold him Within a few days he com- 
pletely regained consciousness and his further recovery was uneventful 

Allen and Clark conclude that simple thoracentesis may produce a 
bronchovenous fistula which will seive as a portal of entry for air into the 
pulmonary veins They claim that experimental work on dogs demon- 
strated gravity as a determining factor in the distribution of air , when the 
head was elevated, the head, neck and forelegs received air, when the head 
was depressed, the trunk and hind legs received the air and the coronaries 
were heavily involved The air tended to float on the blood and to seek 
the upper parts of the body Even where the stream is rapid and violently 
churned, as in the heart and aorta, air and blood fail to mix thoroughly 
Air may remain stationary in the bend of a vessel or, should gravity dictate. 
It may even pass in the direction opposite to that of the blood 

The literature reveals three schools of thought regarding the causation 
of death from air embolism The first accepts a cerebral death, the second 
a respiratory death, with suffocation ensuing from obstruction of the pul- 
monary artery, and the third, a cardiac death The last is thought to be 
caused by a lowering of intracardiac pressure and circulatory failure 

The purpose of our investigation is merely to show the course pursued 
by air, when injected into a peripheral vein, and its effects 

Protocol 

Expcument A A daily injection of 0 5 cc of air was administered 
to rabbits, weighing approximately 2 5 kilo , for five days without any un- 
toward effects This was gradually increased When 2 cc (average) 
were administered at one time, the rabbits developed convulsions and died 
within three minutes As long as less than 2 c c (average) was admin- 
istered, and sufficient time allowed between injections, the rabbits recovered 
Expenment B Five c c of air were given to a dog weighing 15 kilo , 
as rapidly as one could inject it into the femoral vein, without any untoward 
results The dose was doubled every day until 50 c c were reached and 
still there were no ill effects As we increased the amount to 75 c c the 
animal became dyspneic, listless and the mucous membrane showed a cyanotic 
hue But, in about five minutes, the dog made a complete recovery The 
air dose was administered again daily for one week Similar experiments 
were carried out on a few other animals When the dose was doubled to 
150 cc the animals became extremely ill, markedly cyanotic and dyspneic 
with a marked pulling of the intercostal muscles, but after 15 minutes they 
recoi ered It was only after the amount was increased to 250 c c that the 
animal died These experiments m ere repeated with similar results 

Ex pci luicnt C In an aierage sized dog, we ha\e cut the leins of the 
neck, laid them open and }ct by pressing and relaxing the thorax (the 



164 


JOSEPH B WOLPEE AND HAROLD F ROBERTSON 


method used m artificial r.espiration) we have been unable to introduce air 
into the circulation A small amount of air could be felt passing along the 
vein for about a quarter of an inch if a funnel attached to a cannula was 
raised about two feet above the neck of the animal There were no un- 
toward effects and upon removal of the cannula blood again appeared at 
the proximal end of the vein 

Exper iment D An overdose of morphine and chloretone was given to 
some animals after small amounts of air had been injected (1 c c to rabbits 
and 20 c c to dogs) The large vessels were ligated wherever possible and 
the organs then sectioned under water The only place where air was con- 
sistently found was in the pulmonary artery and its branches In those ani- 
mals where the amount of air given was above the lethal dose, the air was 
found in the right ventricle, the coronary veins, right auricle and even in the 
superioi and inferior vena cava if the amount injected were large enough 
At no time, however, did we find air on the left side of the heart or in any 
other organ 

Conclusions 

1 The amount of air necessary to produce death when injected intra- 
venously differs with each animal (rabbits and dogs) and seems to be 
directly proportional to the size of the pulmonary artery and its branches 
The lethal dose for a rabbit is approximately 0 5 c c per kilo , while m a dog 
It is IS c c per kilo 

2 The injected air is found in the pulmonary artery and its branches 
Only if the volume of air injected is in excess of the volume of the pul- 
monary artery and its branches, will it be found in the right ventricle, right 
auricle and in the superior and inferior vena cava No air could be found 
in the left side of the heart or in any of the other organs after sectioning 
them under water The air, when introduced intravenously, did not go 
against the blood stream in spite of variations m gravity 

3 The effect of the air is that of a circulatory tampon blocking the 
pulmonary circulation 

4 We were rather surprised that the speed of injection was of little 
importance No matter how slowly it was injected, the air accumulated 
m the pulmonary artery and its branches As long as the injection period 
was shorter than the absorption period, the result was about the same 

5 If a large volume of air is accidentally injected intravenously — judg- 
ing from the signs seen in animals — the following may be looked for shock, 
d} spnea, cyanosis, slow pulse, convulsions and death 

6 In cases where a large volume of air is accidentally injected it would 
be logical to aspirate the right ventricle since it is easily accessible 

/ The amount of air which may be accidentally introduced in humans 
during an ordinarj intravenous injection should occasion no clinical mani- 
festations 
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RECENT ADVANCES IN CARBOHYDRATE 
METABOLISM WITH PARTICULAR 
REFERENCE TO DIABETES 
MELLITUS " 

By C N H Long, M D , D Sc , Philadelphia, Pennsylvania 

Since the discovery of von Mering and Minkowski some 46 years ago, 
that total extirpation of the pancreas m animals produced a condition in- 
distinguishable from diabetes melhtus in man, three major problems have 
confronted both physiologists and clinicians interested in this disease They 
are 1 The isolation and clinical application ot the internal secretion of the 
pancreas 2 The mode of action ot this pancreatic hormone 3 The 
elucidation of the mechanisms involved in the production of the diabetic 
syndrome 

The first problem was solved in 1Q22 when Banting and Best succeeded 
m preparing insulin This discovery was at once followed by the world- 
wide use of this substance in clinical diabetes with the happy results that we 
are all familiar with today 

In spite of the enormous volume of work upon the subject the mecha- 
nism of insulin action is at present but ill defined It would appear to be 
fairly well established that insulin has a dual action leading to increased 
tissue (chiefly muscle) utilization of glucose and to a decreased formation in 
the liver of glucose from non-carbohydrate sources 

The essential problem still remains unsolved Briefly this is, what 
alterations are produced by insulin m the glucose molecule that enable it to 
be so easily metabolized^ Several workers have attempted to show that in 
the presence of insulin glucose is converted into an active form readily 
utihzable by the cell None of these attempts have been successful and at 
the present time we must admit our inability to explain this fundamental 
property of insulin 

It is in the elucidation of the third problem that considerable headway 
has been made m recent years This problem is “ What mechanisms are 
iiiA’^olved in the production of the diabetic sjmdrome which occurs following 
total pancreatectomy in animals or as a result of disease in man ? ” The se- 
quence of e\ents in either of the above cases is as follows (a) marked 
In pergl} cenna and gljcosuna which persist during fasting, (b) increased 
protein breakdown and conAersion to glucose, as is indicated by the high 
nitrogen excretion and the constancy of the urinary glucose-nitrogen ratio, 
(c) the appearance of large amounts of aceto-acetic and beta-hydroxybutyric 
acid m the urine, (d) the quantitative excretion of ingested carbohydrate 
along AMth the failure of the respirator) quotient to rise aboAX the level 

♦ Reid It tlie Philidclphia meeting of the American College of Phjsicians, May 3, 1935 

Prom the George S Cox Medical Research Institute, bm\ersitj of Pennsjhania, Phila- 
dtlphia 
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indicating fat oxidation when such carbohydrate is given, (e) the develop- 
ment of severe acidosis, coma and finally death 

Two theories have been advanced to explain the above senes of events 
The first of these may be termed “ failure to utilize glucose ” The 
proponents of this idea hold that in the absence of insulin there exists an 
almost complete inability of the cells to oxidize glucose This deprivation 
of carbohydrate m turn throws the burden of supporting the metabolism 
upon protein and fat The increased utilization of protein accounts for the 
high urinary nitrogen and the constant glucose-nitrogen ratio in the urine, 
since a constant proportion of protein is assumed to be converted into 
glucose The increased amounts of fatty acids that are mobilized are broken 
down in the usual manner as far as aceto-acetic and beta-hydroxybutync 
acids The further metabolism of these substances to CO 2 and water is, 
however, held to be dependent upon the oxidation of a certain proportion of 
glucose From this assumption has arisen the aphorism that the fats 
burn m the flame of the carbohydrates From a biochemical point of view 
this relationship has been spoken of as the ketogemc-antiketogenic ratio, or 
the fattyacid — glucose ratio Since, as we have seen, a virtual absence of 
glucose oxidation is held by this school to be the essential defect, it is obvious 
that if the ketogenic-antiketogemc ratio is a biological rule, then these ketone 
bodies must accumulate to a marked degree m diabetes, since there is not 
only a failure to metabolize them but also an increased production of them 
as the fat stores of the body are drawn upon in increased amounts As a 
result they accumulate m the blood and tissues and are a contributory factor 
m the development of the acidosis and coma 

In 1901 the discovery of Blum ^ that the injection of epinephrine was 
followed by hyperglycemia and glycosuria gave rise to the theory that this 
substance was the physiological antagonist of the internal secretion of the 
pancreas The Vienna School headed by Von Noorden, Falta, and others 
built up an elaborate theory of glandular interrelationships between the 
thyroid, adrenal medulla and the pancreas to explain the effects of pancre- 
atectomy This view has come to be known as the “ over-production 
theory ” In brief, their mam arguments were that the diabetic condition 
IS not entirely brought about by a failure to metabolize glucose, but rather 
by an over-production of this substance from protein and fat Further- 
more, using the glycosuric action of epinephrine as their argument, they 
indicated that the uncompensated action of the adrenal medulla in the ab- 
sence of the pancreas brought about this o\ er-production In brief, diabetes 
melhtus was in reality hyperadrenahsm 

The collective vork of many investigators has exposed the falseness of 
this view In the first place, epinephrine although producing ghcosuria 
and depletion of Iner glycogen, does not stimulate protein metabolism nor 
V ill it produce the degree of ketoiniria observed in diabetes Nor does its 
continued injection produce a persistent ghcosuria such as is seen t\en in 
the fasting diabetic animal More recent work of the Cons " has demon- 
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strated that epinephrine, although at first reducing liver glycogen, finally 
brings about a marked increase m this substance at the expense of the muscle 
glycogen It would appear at the present time that the effects of epineph- 
1 me are limited to the formed carbohydrate elements m the body and that it 
IS incapable of stimulating gluconeogenesis from protein, winch after all is 
the most characteristic metabolic disturbance m diabetes mellitus 

Until recent years the theory that the essential factor m the causation of 
the diabetic condition is a failure to oxidize glucose has been accepted by 
the majority of competent workers m this field All the experimental evi- 
dence favored this view while the work advanced by the supporters of the 
plun-glandular hypothesis has m general either been poorly conceived or else 
capable of satisfactory explanation m the terms of the opposing view 

The differences between these two schools are not confined to those con- 
cerning diabetes alone As mentioned above, the over-production theory 
contends that the conversion of fatty acids to glucose is one of the factors 
creating the excessive sugar production m diabetes It is a logical assump- 
tion that this transformation of foodstuffs is a normal phenomenon and that 
the absence of insulin allows this conversion to proceed m an unchecked and 
exaggerated manner This is not yet generally accepted, and, m fact, there 
IS no experimental evidence to support such a view It is, however, agreed 
that there is excessive production of glucose from protein, but the first 
school looks upon this as a consequence of failure of glucose oxidation, 
while the second holds it is a primal y feature of the diabetic state induced 
by the uncontrolled action of the contra-msulm hormones The failure to 
ascribe to epinephrine this antagonistic role and the absence of evidence as 
to any other substance acting m this manner placed the over-production 
theory m a precarious position 

This sharp difference of opinion has to some extent been cleared up by 
the work of recent years Thus it had long been noted m acromegaly, which 
IS associated with tumors of the anterior pituitary, that glycosuria and dia- 
betes were exceedingly frequent complications Furthermore, since the dis- 
covery of insulin, the observation was made that hypophysectomized animals 
Mere exceedmglv sensitive to this hormone, indicating that some normall> 
antagonistic action to its injection was absent 

About 1927 Houssay and his associates ^ began the publication of a long 
senes of papers concerning the effect of previous hypophysectomy upon the 
diabetes following total extirpation of the pancreas This work, for the 
light It has alread) throw n upon the diabetic state and the possibilities it has 
opened for future knowledge of this condition, entitles it to be ranked with 
that of hlmkowski, and Banting and Best as a milestone in our knowledge 
of this disease 

Floussaj’s first experiments were carried out upon toads They w^cre, 
howeicr, rapidh extended to dogs The findings m both species were as 
follows 1 After pancreatectonn m an h} poph) sectomized animal the de- 
gree of luperghccmia and ghcosuria was much diminished compared to 
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that following pancreatectomy in an intact animal 2 The nitrogen excre- 
tion and the dextrose-nitrogen ratio in the urine were also decreased 
3 Ketonuria was markedly reduced and diabetic acidosis and coma did not 
occur 4 As a consequence of these changes the animals survived for a 
long period The diabetes was not entirely obliterated, but was transformed 
from a rapidly fatal condition into one of mild degree Thus dogs which 
ordinarily live only about two weeks after pancreatectomy survived for six 
months or more if the hypophysis was also removed 5 These doubly op- 
erated animals were extremely liable to hypoglycemic episodes especially if 
fasted, glucose injections being often necessary to save their lives 6 The 
carbohydrate tolerance, although not normal, was often greatly superior to 
that of the control depancreatized group 7 Marked loss of weight occurred 
in all the doubly operated animals that survived for long periods, and in fact 
these animals ultimately succumb to inanition This loss of weight is in 
part to be attributed to the absence of the external pancreatic secretion and 
partly to the mild diabetic state that persists 

In the first experiments upon toads Houssay ^ was able to show that 
implantation of the anterior lobe of the pituitary brought about a return of 
the diabetes to its usual seventy Similar experiments in dogs were at first 
unsuccessful but in more recent work he'* has made use of alkaline ex- 
tracts of bovine anterior pituitaries AVith these extracts Houssay was 
able to exaggerate markedly the diabetic state of his doubly operated dogs 
He ° has also reported that these extracts produce hyperglycemia and glyco- 
suria in normal animals In this he is supported by Evans, ^ Baumann and 
Marine ® and others 

For my own part, up to the present I have not seen highly purified an- 
terior pituitary extracts produce this effect m normal animals, and other 
workers have reported similar negative results " The production of a per- 
sistent diabetes m normal animals by anterior pituitary injections is only one 
of the many problems that await future investigation 

How are we to explain these findings in the light of the present theories 
of diabetes^ It appears to me that Houssay has conclusively demonstrated 
the participation of the anterior pituitary hormones m the sequence of events 
following total pancreatectomy 

Thus, m the absence of these hormones, sugar production from protein 
IS decreased and to judge from the urinary dextrose-nitrogen ratio a greater 
portion of the glucose formed from protein is utilized Furthermore, the 
capacity of the tissues to utilize carbohydrate as judged from the carbo- 
hj'drate tolerance is increased 

Even more striking is the virtual absence of ketonuria This would 
imply that the mobilization of fat is decreased or else that the ketone bodies 
are being normally metabolized as might be expected if carbohydrate oxida- 
tion uas resumed 

It Mill at once be realized that here is the first satisfactory CMdence in 
fa\or of the pluri-glandular or o\ er-production hypothesis The anterior 
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pituitary hormones may well be the long sought contia-msulm hormones 
Their action would be expected to drive up sugar production m the liver 
from protein, and possibly to deciease the capacity of the tissues to utilize 
glucose Neither of these points is yet settled, but we do know that the in- 
jection of these anterior pituitary hormones confers upon the organism 
marked resistance to the usual effects of insulin In seeking an explanation 
of the manner by which these effects are produced it should not be forgotten 
that hypophysectomy causes marked changes in other organs of the body 
Thus there occurs atrophy of the gonads, thyroid and adrenals and probably 
of the parathyroids and thymus Now it is already known that alterations, 
particularly excess of the thyroid secretion, cause disturbances m carbo- 
hydrate metabolism Houssay ® and his co-workers have shown that thy- 
roidectomy does not influence the course of a total experimental diabetes m 
dogs We may therefore dismiss for the present the possibility that it is 
absence of the thyroid secretion that is lesponsible for these changes m the 
diabetes of hypophysectomized animals 

The only other gland whose secretions are known to influence carbo- 
hydrate metabolism is the adrenal This is a double gland consisting of a 
cortical portion necessary for life and a medulla which is an integral part of 
the sympathetic nervous system The medullary secretion is epinephrine 
and we have already narrated the failures to confer diabetogenic properties 
upon this substance However, when we examine the adrenals of hypo- 
physectomized animals the remarkable fact is found that the atrophy is 
limited to the inner layers of the cortex, the medulla remaining intact 

The establishment of the effects of hypophysectomy upon diabetes 
coupled with this atrophy of the adrenal cortex that follows hypophysectomy 
has stimulated fresh interest in the possible effect of the adrenals upon 
diabetes In the past, many experimenters have attempted with indifferent 
success to prepare animals in which both the adrenals and pancreas had been 
removed The short survival of such preparations has precluded any at- 
tempts to evaluate the results obtained It has, however, been abundantly 
demonstrated that remo\ al of the adrenal medulla alone or suppression of its 
secretion by section of its nerve supply does not prevent the characteristic 
sequence of events when the pancreas is subsequently removed 

In spite of this fact, Barnes and his co-workers have recently begun 
another investigation upon the effects of suppression of epinephrine secre- 
tion upon pancreatic diabetes in the dog They have found that m certain 
dogs sucli a procedure produces some amelioration of the diabetes, this 
effect, however, is inconstant Of greater interest is their finding” that 
the amounts of insulin required to maintain such animals is often only a 
fifth or a quarter of the amounts required wfien the adrenal medullae are 
actne If epinephrine is infused at a phj'siological rate into such animals 
the insulin requirement prompth returns to normal 

The work of de Takats and his associates ” is closely related to that of 
Barnes These workers liaAC shown that section of the splanchnic nerves, 
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celiac ganglionectomy or denervation of the adrenals, results in a decreased 
insulin requirement both m dogs and m human diabetics This work 
IS still incomplete and at the present time there is no satisfactory explana- 
tion of the results obtained by these workers In interpreting these experi- 
ments It should be remembered that epinephrine does not alter the nitrogen 
metabolism and there is good reason for believing that its effects are limited 
to the formed carbohydrate stores of the body There is no doubt, however, 
that it acts as an antagonist to insulin so far as these stores are concerned 
since it IS poured into the blood stream m response to an insulin hypogly- 
cemia and causes a prompt discharge of liver glycogen and a consequent in- 
crease m blood sugar 

About 16 months ago my associates, Drs Lukens and Evans, and myself 
became interested m the role of the adrenal cortex in endogenous carbo- 
hydrate metabolism In addition to the marked effect of hypophysectomy 
upon this organ we were cognizant of the fact that Britton and his asso- 
ciates had advanced the view that the prepotent function of this gland was 
in the regulation of carbohydrate metabolism Thus Britton,” Zwemer ” 
and others have shown that the marked hypoglycemia and low liver glycogen 
stores of adrenalectomized cats are relieved by injections of cortical extracts 
that will maintain such animals in good health It should also be recalled 
that a low blood sugar level is a common finding m Addison’s disease 

In our work we have used cats and have found it possible to remove both 
adrenals and the pancreas Such animals have lived in reasonably good 
health for considerable periods of time (as long as 28 days) and thus the 
results obtained are not invalidated by the objection that we were dealing 
with moribund animals In all our experiments cortical preparations have 
been injected daily but no insulin was given, since it seemed to us that in 
studying the effects of these procedures the absence of this hormone is 
essential if ue wished to draw any conclusions as to their effects upon a 
total diabetes 

The results are of some interest and I hope I may be pardoned for 
introducing our own work in a review of this kind In the first place the 
effect of a total adrenalectomy upon pancreatic diabetes is strikingly similar 
to that of hypophysectomy Thus, (1) The hyperglycemia and gtycosuria 
are much reduced (2) The nitrogen excretion and D/N ratio are de- 
creased (3) Ketonuria is very slight and acidosis does not develop (4) 
The survival of the animals is much increased The totally depaiicreatized 
cat dies in about four days, while the usual length of life of the doubly 
operated animal in the absence of infection is about 2 to 3 weeks (5) 
Hypoglycemic episodes are common (6) There is occasionally some im- 
provement of carboh)drate tolerance but we have not observed, either in 
these or in the h) pophj sectomized-depancreatized cats, such striking improv e- 
ments as hav e been reported by Houssay, Barnes and others in the dog In 
another senes of experiments v\e have shown that it is the adrenal cortex and 
not the medulla that is responsible for these changes, since animals from 
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which the adrenal medulla is removed rapidly die of typical diabetes after 
pancreatectomy 

While our work was in progress Hartman and Brownell have reported 
similar findings in cats One of these animals survived two months 

We next attempted to restore the full diabetic condition by injection of 
various hormones It will be recalled that in the hypophysectomized- 
depancreatized dogs Houssay was able to accomplish this by the injection 
of crude alkaline extracts of anterior pituitary In our work we have used 
the anterior pituitary preparation of Squibb This extract m doses of 5 to 
10 c c causes a marked and often fatal recurrence of ketonuria and acidosis 
in the hypophysectomized-depancreatized cat It also slightly increases the 
glycosuria, but in a degree not at all comparable to that of the ketonuria 
Thus nine such cats were injected while in good health , of these, eight showed 
a marked ketonuria, four dying in coma within 48 hours 

To our surprise, similar or larger injections of this extract into adrenal- 
ectomized-depancieatized cats did not affect the ketonuria or glycosuria 
Thus eight such animals were injected Seven did not respond , the eighth 
animal was found at autopsy to possess an accessory cortical body 

In both groups of animals epinephrine in doses as large as 1 0 mg a day, 
although increasing the glycosuria, did not alter the urinary nitrogen or 
ketone bodies 

The above experiments strongly suggest that the ketogenic activity of 
anterior pituitary extracts may be mediated through the adrenal cortex 
In this respect it will be recalled that the gonad and thyroid stimulating 
principles of the anterior pituitary are inactive m castrated or thyroidec- 
tomized animals 

It would appear that the pituitary extract we were using does not possess 
very marked glycosunc activity Evidence has also been advanced from 
other laboratories that the glycosunc function of such extracts may be due to 
a principle separate and distinct from that causing ketonuria It is obvious 
that further investigation of this possibility will be of great interest 

I think It IS probable that both hypophysectomy and removal of the 
adrenal cortical tissue are altering the response to pancreatectomy by inter- 
ference with the same metabolic mechanism At the present time it would 
appear that in the absence of either of these internal secretions the marked 
formation of sugar from protein and the accumulation of the intermediary 
products of fat metabolism which usually follow pancreatectomy are greatly 
decreased 

Now pancreatectomy is not die only method by which sugar formation 
from protein can be stimulated Another method is deprivation of food 
During a fast the blood sugar is maintained by this mechanism It has 
been obser^ed that neither hjpophysectomized nor adrenalectomized animals 
will withstand fasting Such animals under these conditions develop hypo- 

* We ire indebted to Dr J J Durrett of E R Squibb &. Sons for a generous supplj 
of this c\tract 
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glycemia which may prove fatal unless relieved by glucose Another way of 
stimulating gluconeogenesis is by the injection of the glucoside phloridzin 
This substance alters the renal permeability to glucose so that large amounts 
of sugar are lost in the urine As a consequence sugar formation from 
protein is greatly increased and large amounts of ketone bodies appear in 
the urine 

Houssay has shown that in hypophysectomized dogs the injection of 
phloridzin is followed by an atypical response These dogs do not form 
nearly as much sugar from protein and in addition do not develop such a 
severe ketonuria as do the controls My associate, Dr Gerald Evans, has 
earned out similar experiments upon adrenalectomized rats He finds that 
these rats excrete only 40 per cent of the sugar and 18 per cent of the ketones 
found in the normal control group Animals in which only adrenal cortical 
tissue is left behave as do normal rats Furthermore, Dr Evans has made 
the interesting observation that exposure of rats to low oxygen pressures 
results in a new formation of sugar from protein, as is shown by the greatly 
increased amounts of liver glycogen and the increased urinary nitrogen 
excretion found after such an experiment If only adrenal cortical tissue is 
left intact the rats still form this new liver glycogen at the expense of pro- 
tein, but totally adrenalectomized or hypophysectomized animals do not 
respond in this manner 

We have seen then that four procedures by which sugar formation from 
protein is increased — to wit, pancreatectomy, fasting, phlondzmization, and 
exposure to low oxygen tensions — are relatively ineffective in the absence of 
either the hypophysis or the adrenal cortex We have suggested that the 
hypophysis controls this sugar formation from protein through the adrenal 
cortex This is tantamount to saying that the adrenal cortex contains a 
diabetogenic substance or a contra-insulm hormone The question may then 
be asked as to why the cortical extracts that we have injected into the ani- 
mals did not exert a diabetogenic action There are two possibilities (a) 
that sufficient extract was not administered to cause a total diabetic response, 
or (b) that these extracts did not contain this, at present, hypothetical factoi 
If the latter is true the adrenal cortex must contain at least two hormones, 
one necessary for the maintenance of a proper water and salt metabolism 
and another concerned with sugar pioduction from protein and possibly 
other aspects of metabolism 

Much of what I ha\e said in the latter part of this address is not yet 
firmly established, but I have chosen to discuss it here to justify the title 
of my address Surely we are justified in assuming that out of all this 
recent work upon carbolndrate metabolism there will emerge knowledge of 
great importance to all who are engaged in the treatment of diabetes mel- 
litus in man E\en at the present time we are confronted with the fact 
that diabetes mellitus is not necessarilj alwajs a disease of the pancreas 
We are now entitled to consider that in some cases the defect is to be at- 
tiibuted to the o^eractlMt} of other glands of internal secretion 
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In a like manner we must now admit that m diabetes mellitus the over- 
production of sugar IS not necessarily a consequence of failure to oxidize 
glucose, but that it may be due to the uncontrolled activity of other endocrine 
glands This hyperactivity may be the primary cause of the disease or may 
be the result of an endocrine imbalance induced by a deficient or absent 
insulin supply 

Finally, it should be emphasized that a normal carbohydrate metabolism 
IS not possible if the insulin supply is deficient Removal of the contra- 
insulin hormones ameliorates the destructive conversion of the tissue sub- 
stances into glucose It does not reinstate the normal carbohydrate 
metabolism 
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THE INCIDENCE OF THE CLINICAL TYPES OF 
SYPHILIS IN MALES, IN PREGNANT AND 
NON-PREGNANT FEMALES 


By William C Menninger. M D , B A C P , Topeka, Kansas, 
and Jarold E Kemp, M D , Chicago, Illinois 

In a senes of studies of neurosyphilis we^ reported the incidence of 
neurosyphilis in males, nullipara and multipara f In order to make a com- 
parison of the incidence of neurosyphilis with other types of syphilis m the 
same groups we have reviewed 800 cases of syphilis as they were admitted 
to a large venereal disease clinic oi were under routine treatment Our 
findings are reported in this paper 

In the selection of these cases, patients with early syphilis as well as 
those with late syphilis, with minor pupillary or reflex changes not diagnostic 
of neui osyphihs, who had not had an examination of their spinal fluid, were 
excluded As was pointed out in the previous paper, the incidence of neuro- 
syphilis IS probably higher in this, a venereal disease clinic, than in the 
average medical clinic where syphilis is frequently discovered incidentally 

The following table indicates the frequency of the various types of 
syphilis m these three groups 

Table I 

Incidence of Various Types of Syphilis in 800 Patients 



Nullipara 

219 cases 

Multipara * 
148 cases 

Males 

400 cases 

Early Syphilis 

(Earlv' Latent, Secondary Early', Sec- 
ondary Recurrent, Sero-Positiv'e Pri- 
mary', Sero-Negative Primary) 

67 (30 6%) 

21 (13 5%) 

103 (25 8%) 

Latent Late 

(Sv philisof two or more years' standing 
with no manifestations but a positive 
blood Wassermann) 

65 (29 7%) i 

71 (48 0%) 

84 (21%) 

Late Sy phihs 

(Visceral, Skin, Eve, Bone Cardiovas- 
cular, Upper Respiratory Tract) 

11(5 0%) 

15 (10%) 

25 (6 2%) 

Neurosy philis 

76 (34 7%) 

41 (27 7%) 

188 (47 0%; 


* An additional 33 cases were rcMewed in which one or more pregnancies had occurred 
prior to the sj philitic infection In this group, 42 per cent showed some form of earl> sy philis, 
12 per cent with some form of late syphilis other than neurosyphilis, and 46 per cent with 
neurosyphilis The group is too small to warrant interpretive conclusions and is excluded from 
the abov c figures, but accounts for the total of 800 cases 

* Received for publication Januarv 18, 1935 

fill the group of multipara arc included only those women with a historv of one or 
more pregnancies, of at least five months’ duration, subsequent to their syphilitic infection 
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Discussion 

An analysis of this table reveals some important differences in the three 
groups of patients worthy of special comment 

(1) In eaily syphilis the highest percentage of cases (30 6 per cent) 
occurs in the nullipara in contrast to a slightly lower percentage in males 
(25 8 per cent) and a very much lower percentage in multipara (13 5 per 
cent) Obviously the most important reason for the differences between 
the groups of multipara and nullipara is the fact that pregnancy often sup- 
presses the manifestations of early syphilis In addition, as we have shown 
in the previous paper, the nullipara come for examination at an earlier age 
They are, as a class, generally unmarried and are more frequently exposed 
to infection than the multipara Eleven per cent were detected as the result 
of yearl}'^ exclusion examinations for venereal disease In contrast, multi- 
para are most often married, come for examination at a later age, actually 
are less open to exposure, and usually less concerned over the possibility of 
infection 

The incidence of early syphilis in males was 25 8 per cent The reasons 
for the difference between this figure and the group of multipara is apparent 
from the above discussion It is slightly less than in nullipara, explained 
chiefly, we believe, because 13 per cent of the males gave a definite history 
of early syphilis which had been unrecognized or neglected 

(2) In latent syphilis, the highest percentage is found in the multipara, 
48 per cent, in contrast to 29 7 per cent in nullipara and 21 per cent in males 
The high percentage in multipara is again accounted for mainly by the in- 
fluence of pregnancy which by its inhibitory influence upon the disease 
fosters the development of latency As a result, syphilis is often discovered 
through accidental incidents, such as the birth of a congenital syphilitic child, 
repeated miscarriages, or syphilis in the husband Furthermore it is as- 
sumed that pregnancy also gives some kind of immunity against central 
nervous system invasion by syphilis, with the result that the disease in multi- 
para remains most frequently in a latent stage Supporting this contention 
IS the fact that neurosyphihs in multipara is less frequent (27 7 per cent) 
than in either nullipara (34 7 per cent) oi males (47 0 per cent) The 
comparatnely low percentage of latent syphilis in males (21 per cent) is 
accounted for by the high percentage of neurosyphihs in this group 

(3) The late manifestations of syphilis (other than neurosyphihs) ap- 
pear twice as frequent!} (10 0 per cent) in multipara as in nullipara (5 0 
per cent) Males fall in between these groups (with an incidence of 6 2 
per cent) The number of cases in these three groups is so small that we 
do not feel interpretne conclusions are justified The figures suggest the 
possibiht} that pregnancy does not so adequately protect against late syphilis 
as neurosjphihs and vhen the assumed protectue mechanism of pregnancy 
fails the disease is more se\eie than vhen this protection is entirely absent 
(as m nullipara) 
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Summary 

The analysis of 800 cases of all types of syphilis shows that in the nulli- 
para group 30 6 per cent have early s)'philis, 29 7 per cent latent late syphilis, 
5 0 per cent late syphilis other than neurosyphihs, and 34 7 per cent neuro- 
syphilis , the multipara group shows 13 5 per cent early syphilis, 48 0 per cent 
latent late syphilis, 15 0 per cent late syphilis other than neurosyphihs and 
27 7 per cent neurosyphihs, the males show 25 8 per cent early syphilis, 21 0 
per cent latent late syphilis, 6 2 per cent late syphilis other than neurosyphihs 
and 47 0 per cent neurosyphihs 

Noteworthy is the high percentage of early syphilis m nullipara, the high 
percentages of latent syphilis and late syphilis other than neurosyphihs in 
multipara and the high percentage of neurosyphihs m males The determin- 
ing factors in the diffei ence between these gi oups are probably the influence 
exerted by pregnancy, tlie age of examination and the social and marital 
status of the patients 
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A CLINICAL STUDY OF THE MILD GRADES 
OF HYPOTHYROIDISM 

By Blanton P Seward, BA, MD, FACP, Roanoke, Virginia 

The descriptions of the features of two children in whom no thyroid 
o-lands were found at autopsy by Curling ^ m 1850, and of sporadic cretinism 
in England by Fagge " in 1871, stimulated the interest of physicians in a 
disease hitherto not investigated Fagge regarded “ wasting of the thyroid 
body ” as the probable cause of cretinism and he predicted with remarkable 
accuracy some of the symptoms that might result from a deficiency m the 
secretion of the thyroid in adults Two years later Sir William Gull® re- 
ported two cases of the cretinoid state developing in adults In discussing 
these cases he expressed the hope that “ once the attention of the profession 
IS called to these cases, our clinical knowledge of them will in pioportion 
improve ” Ord ^ in 1878, being much impressed with the mucin deposits in 
the subcutaneous tissues of adults, named the disease myxedema The ob- 
servations of the Reverdins ® and of Kocher ® m Switzerland, and of Semon ^ 
in England, pointed to an insufficient secietion of the thyroid gland as the 
cause of myxedema Finally, the investigations of the committee appointed 
in 1883 by the Cluneal Society of London showed that the disease is caused 
by changes of a destructive nature m the thyroid gland 

Immediate!) after the discoverv of the cause, it became obvious that the 
successful treatment depended upon supplying thyroid substance from an 
external source Victor Horsley,® in 1890, suggested the implantation of 
thyroid tissue Following this suggestion Murray ® conceived the idea of 
making an extract of sheep’s thyroids for subcutaneous injection, and in 
1891 he began treating a patient with myxedema with injections E L 
Fox'® and H W G MacKenzie," independently of each other, m 1892 
began the oral administration of thyroid preparations 

This briefly is the history of the discoiery of the cause and of the tieat- 
ment of mvxcdema Of the milder grades of h>pothyroidism nothing was 
known until recent years With increasing knowdedge of the function of 
the tlnroid gland, and wnth instruments for estimating the basal metabolic 
rate, we are able to diagnose h) pothyroidism earlier and to institute the 
pioper treatment before m)xedema de^elops 

During the past decade a number of articles on the mild grades of hypo- 
tin roidism ha\e appeared m the literature Higgins,'- m 1925, emphasized 
drrness of the skin, thin hair, indefinite pains, constipation, localized edema, 
and headache as srmptoms of incipient In poth) roidism in individuals w'lth 
a moderate!) decreased metabolic rate He also stated that some of the pa- 
tients in Ins scries were nerrous and had a rapid pulse rate McLester,'® 

‘ Rcccucd lor publicntion Ma\ 1 1935 

From the Medicil Department of the Lewis-Gale Hospital 
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four years later, mentioned thyroid deficiency as a cause of poor health in a 
small group of individuals in whom a decreased metabolic rate was the only 
significant finding Warfield has called attention to the bizarre nature of 
the symptoms associated with persistent, even though moderately, decreased 
metabolic rates Charles H Mayo has observed complications, mostl) in 
the circulatory system, developing during the convalescence following surgi- 
cal operations of any kind upon persons who are sensitive to cold weather, 
who tend to run a subnormal tempeiature, and who have a basal metabolic 
rate ranging between minus 12 and minus 20 

Other clinicians have directed attention to certain obscure symptoms as- 
sociated with a decreased metabolic rate Breckinridge stated in 1932 
that a mild degree of hypothyroidism is a frequent cause of menorrhagia 
and metrorrhagia, and that it should be excluded before resorting to the 
curette, the roentgen-ray, radium or abdominal section in the treatment of 
these conditions Thyroid deficienc)% however, was known befoi e the days 
of clinical metabohmetry to be a cause of uterine hemorrhage, for Salznian 
reported cases that were controlled by the administration of thyroid extract 
Hinton mentioned hypothyroidism as a cause of abdominal pains m a 
small group of patients in whom the roentgen-ray examination and other 
laboratory procedures showed no evidences of pathological changes in the 
gastrointestinal tract, the gall-bladder or the urinary system 

Brown regarded mild hypotliYroidism as a factor in the causation of 
chronic constipation of middle life, particularly in women of the obese t3'pe 
who have a lowered metabolic rate Brown also found a diminished 
secretion of hydrochloric acid in patients with metabolic rates of minus 20 
or lower Several years ago Lee spoke of the occurrence of vasomotor 
rhinitis in young adults that could be accounted for only on the basis of a 
low metabolic rate, and that was completely relieved by the administration of 
th}ioid extract Lawrence"" called attention to the loss of weight in con- 
trast with the gain in weight in many patients with hypoth} roidism Hyper- 
cholestennemia and also a partial or complete cessation of creatinine excre- 
tion have been found by se-s eral investigators in all grades of hypo- 

tin roidism in adults and in children These investigators have suggested 
that the level of the blood cholcsteiol might serve as a useful check on the 
se\erity of Inpothvroidism since the basal rate does not alwa)s give a true 
picture, and the clinical impression is difficult to define They suggested also 
that the le^el of the cholesterol ma) be a useful guide to the efficacy of 
thyroid therap} 

In a stud} of 53 patients with basal metabolic rates ranging between 
minus 12 and minus 38, and in whom a diagnosis of mild or moderate 
In potln roidism was made, we hare been impressed first, with the \ague, in- 
definite character of the srnnptoms in contrast with the definite nature of the 
srmptoms of nnxedcma second, with the sinnlaritr of the srmptoms with 
those cither of organic disease or of functional disturbances in the diflerent 
organs and sr stems of the bodr, and third, with the relatneh frequent oc- 
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currence of hypothyroidism here in a section of the country where goiter is 
commonly seen 

This group does not include patients who in the course of a general ex- 
amination were found to have a low metabolic rate that improved without 
thyroid medication Neither does it include several patients who had symp- 
toms and signs of other endocrine disturbances associated with a low meta- 
bolic rate Nor does it include one patient, a girl 22 years of age, who, at 
the time of the fiist examination had what appeared to be a colloid goiter 
with symptoms suggestive of hvperthyroidism even though the metabolic 
rate was minus IS For one and a half years her rate remained constantly 
below minus 15, then her symptoms became more pronounced and the meta- 
bolic rate arose above the normal Soon afterwards an adenomatous goiter 
was removed The following table shows the age incidence 


Tablf I 


Years 

Age Incidence 

No Cases 

10 to 19 


4 

20 to 29 


11 

30 to 39 


17 

40 to 49 


IS 

50 to 59 


4 

60 to 69 


2 


It IS apparent that the greater number of patients in this senes were be- 
tween 30 and 49 years of age, and that almost an equal number were m the 
third and fourth decades of life Females outnumbered the males, 4 to 1 
The appearance of symptoms in the majority of patients during middle 
life and in the years immediately preceding this period at once raises the 
question, what is the cause of hypothj’^roidism ^ The factors concerned in 
the etiology have not been satisfactorily determined Plummer suggested 
atrophy of the thyroid gland, as a result perhaps of thyroiditis Hertoghe '' 
reported a great frequency of hipertrophied tonsils and adenoids m his cases 
of thyroid insufficiency It is doubtful whether infections in the naso- 
pharynx play a part in the causation of hypothyroidism, but since they are 
frequently found in children and young adults, it is possible that they may, 
in some instances, affect the thyroid gland causing inflammation and destruc- 
tive changes, follov ed by atrophy It is conceivable that during the earlier 
stages of atrophy the gland may' still be able to secrete sufficient thyroxin to 
maintain the normal amount in the body tissues for some y'ears, but as the 
stress and strain of life increase the supply diminishes, and the individual 
sooner or later becomes conscious of a sense of ill-being Furthermore, it 
IS possible that an illness producing toxemia, as toxemia of pregnancy, or 
puerperal infection, or influenza, may damage the gland to such an extent 
that it does not fulU reco\er We were unable, however, to obtain from 
our patients a history of an infection which we thought might have play'ed a 
part in causing hypothyroidism We are inclined to believe a constitutional 
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factor IS operative in many of these patients whether or not they have a focus 
of infection That there is a constitutional factor seems to be borne out by 
the fact that some people with hypoth} roidism do not have symptoms 

Symptoms No definite symptoms or signs characterize the mild grades 
of hypothyroidism In some cases the history seems an almost interminable 
story of disconnected symptoms, in other cases the symptoms are few and 
they may or may not be suggestive of hypothyroidism The one symptom 
mentioned by nearly all of these patients, either voluntarily or upon close 
questioning, is ease of fatigue following mental or physical exertion Many 
of these people hold responsible positions, although they are energetic, their 
work becomes burdensome and they are conscious of having to diive them- 
selves to their tasks A long rest makes them feel better, but after resuming 
their work the same weariness comes over them each day Many of our pa- 
tients with metabolic rates between minus 12 and minus 20 complained of 
being more easily fatigued than those with still lower rates 

In addition to fatigue, the chief complaint of one half the patients com- 
prised varying degrees of mental depression, nervousness and irritability 
These patients worried over the possible loss of their positions because they 
felt unable to render efficient service Insomnia was complained of more 
frequently than drowsiness, even by those with the lowest basal rates 

Palpitation on exertion was conspicuous among the symptoms related by 
20 patients , it was the chief complaint of three The history of rapid heart 
action, fatigue and nervousness often suggested neuro-circulatory asthenia 
One patient, a business man, 33 years of age, complained only of having had 
attacks of precordial pain for one month The pain occurred more often 
late in the day or during the night, radiated into the left shoulder and arm, 
was accompanied by a sensation of a “ heavy weight on the chest,” and on 
two occasions it was only partiallv relieved by morphine 

Vague gastrointestinal disturbances, such as loss of appetite, fullness 
after meals, gas formation, abdominal distention, and occasionally nausea, 
are noted frequently m the histones Two patients also complained of dull 
aching pains alternating with cramp-like pains in the lower abdomen, and 
another had had a dull pam in the left h} pochondrium for six weeks 
Constipation was also a common complaint, though it is doubtful whether it 
occurred much more frequentl} among the patients in this group than in a 
similar number suffering w ith other conditions 

Fourteen patients under dO years and one past 60 years of age felt much 
concerned o\ er a gradual loss of eight to tv eh e pounds in v eight Tweh e 
patients abo\e the age of 40 complained of a gradual increase m v eight dur- 
ing the two preceding }ears eien though thei restricted their diets The 
loungest patient in the group a girl 12 jeais old, uas brought bi her mother 
for examination to determine the cause of an excessne gam in weight 

Eighteen patients mentioned headache, beginning usually in the lertex 
and radiating into the suboccipital region, as a prominent simptom In two 
cases the headache was distinctly migrainous in character In addition to 
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general weakness, four patients under 30 yeais of age complained of vague 
pains either in the joints or in the muscles These pains simulated those due 
to foci of infections Twelve patients admitted then were susceptible to 
colds , eight stated that they suffered with cold hands and feet One com- 
plained only of a dry, itching skin Ihree gave a history of irregular 
menstrual periods , m one the periods came on every two to three weeks and 
sometimes were profuse, while in two the periods often were delayed three 
or four weeks 

The average duration of symptoms m all cases was two and one-half 
years Not infrequently the patient gave the impression of being neurotic, 
and in a few a neurotic element was present though it faded out of the clini- 
cal picture as the condition of the patient improved 

Physical Findings Hypothyroidism is found m both the sthenic and 
asthenic individual, though a larger number of our patients were of the 
asthenic type Few had the calm, complacent or indifferent attitude usually 
observed in patients with myxedema The majority of the patients appeared 
to be tired, yet they brightened up and for a time showed an interest m con- 
versation 

Sixteen patients under 35 years of age were found to be definitely under- 
weight, while tvo, including the girl 12 years old, were overweight Twelve 
patients past 40 years of age were overweight, and two undei weight This 
finding would seem to indicate a tendency towards underweight in patients 
in whom a moderate degree of hypothyroidism manifests itself in the first 
half of life, and obesity in the second half While difficult to explain, it 
seems logical to assume that during the deA^elopmental period of life, when 
the relative nutritive requirements of the body are at their maximum, any 
impairment of the oxidative processes of the body might result m a loss of 
weight In other words, during this period of life the processes of anabo- 
lism are in excess of those of catabolism, and any reduction in the former 
might upset this balance, and result, therefore, in a retrograde effect 
This, of course, is purely a supposition There seemed to be no relation- 
ship between the v eight and the degree of thyroid insufficiency in our pa- 
tients 

Equally interesting was the condition of the skin Thickening of the 
integument vas observed m seven patients above the age of 35, and in tvo 
between 20 and 25 jears of age Each of these patients, with one excep- 
tion, had a basal rate ranging bet^^een minus 15 and minus 22 The excep- 
tion vas a patient v ith a rate of minus 32 The thick, smooth, papery 
ing of the skin was the only manifestation of myxedema found in the en- 
tire group of patients The changes in the integument, like the bodj weight, 
seemed to bear no definite relationship to the metabolic rate It is interest- 
ing to note that the skin of another patient became tbick, smooth and tight 
during the intcr\al of two years when she failed to take thymoid extract On 
the original examination in 1929 when the metabolic rate w^as minus 20, the 
skin felt normal Two grains of thyroid extract daily maintained a normal 
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rate for three years Then as she was feeling well she discontinued taking 
the drug When she returned for examination two years later on account 
of a recurrence of symptoms, her skin had undergone the changes seen in a 
severe grade of hypothyroidism, although the basal rate was minus 20, as it 
had been five years previously Thyroid extract again increased the meta- 
bolic rate, brought about relief from symptoms, and much improvement in 
the condition of the skin 

Moderate dryness of the skin, sometimes with desquamation on exposed 
surfaces, was found m 20 patients, a few fine wrinkles on the foreheads of 
several in the third and fourth decades of life, coarse wrinkles in one 25 
years old, and m four past 40 years Thinning and falling of the hair was 
found in several middle aged or past, but not to any greater extent, as far 
as we could tell, than is commonly seen at that time of life 

The rate of the heart varied in this as m any group of patients Rates 
below 60 per minute were not found, although on the other hand, a moderate 
acceleration on several consecutive examinations after the patients had 
rested, was noted in 10 cases, including three with the lowest basal rates 
The quality of the sounds varied as in other patients of the same age The 
most striking change in the quality of the sounds was found in the young 
man who complained of attacks of precordial pain His sounds were dis- 
tant, the valvular element of the first sound predominated, the rate was 104, 
and the blood pressure 94 systolic and 60 diastolic These findings and the 
history of precordial pain led us to suspect heart disease, even though the pa- 
tient was young and gave no history of having had an infection that pre- 
disposes to cardiac disease Two weeks of rest in bed and the administra- 
tion of digitalis to the point of tolerance, however, did not bring about any 
improvement in the quality of the sounds, or any reduction in the rate 
Then we thought of the possibility of hypothyroidism, but going further 
into the history we failed to elicit any suggestive symptoms His meta- 
bolic rate nevertheless was found to be minus 28 Following the adminis- 
tration of thyroid extract the heart rate became normal, the quality of the 
sounds became normal, the blood pressure arose nearly to the normal level, 
and the pains ceased 

Eighteen oi the 53 patients had a systolic blood pressure of 110 milli- 
meters of mercury or less, rvith a proportionate reduction in the diastolic 
While low blood pressure may often be associated with h}pothyroidism, \et 
we do not think it was the cause of the hypotension m five patients as there 
was no significant elevation of the pressure following improvement m their 
metabolic rates and m their general condition 

The highest pressure, 190 sjstohc and 106 diastolic, was found m a 
woman 40 years of age, wnth a metabolic rate of minus 22 During the 
four >ears that she has taken thyroid extract the le\el of the blood pressure 
has continued practically unchanged Another patient, 60 jears of age. 
gaie a histon of haiing had hipertension for seieral I'ears prior to our ex- 
amination in 1929 At that time the pressure was ISO sistolic and 100 
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diastolic, and the metabolic rate minus 24 She too has had to take thyroid 
extract most of the time Her blood pressure has gradually come down to 
within normal limits, though she is subject to paroxysmal elevations which 
cause dizziness, headaches and unsteadiness of gait for three or four days 
We do not think that there is any relationship m her case between the 113 ^ 0 - 
th>roidism and the hypertension 

Five patients between 25 and 40 years of age, and one 60 years old had 
visceroptosis, the greater curvature of the stomach lying well below the m- 
tenliac line, and the colon lying low m the pelvis Since it is well known 
that ptosis of the stomach and colon may cause digestive disturbances, and 
lack of endurance, and since it is also known that people with visceroptosis 
sometimes have hypotension and low metabolic rates, the question as to what 
part the ptosis played in causing the symptoms arose in each case Here we 
obtained help from the therapeutic test Those patients with persistently 
low metabolic rates did not improve satisfactorily until they had taken 
thyroid extract, whereas other patients with ptosis and low basal rates not 
due to thyroid insufficiency improved readily without taking the drug 

Vasomotor rhinitis was found m four patients m early adult life by 
rhinologists who referred them for a general examination, including tests 
with allergens The only significant finding was a low metabolic rate, rang- 
ing from minus 14 to minus 20 Thyroid extract brought about complete 
relief 

Infected tonsils were found in 19 patients, ethmoiditis m four, pyorrhea 
m four, cholecystitis in seven, and cervicitis in three When analyzing all 
findings in each case, the question arose as to what part the focus of infec- 
tion played in the causation of the symptoms and of the low metabolic rate? 
We at first regarded the low rate as being due to general weakness, secondary 
to the absorption of toxin over a long period of time and aggravated by the 
patient’s mode of living No satisfactory improvement was observed, how- 
ever, in the majority of cases, following the usual methods of treatment and 
the clearing up of the foci of infection Soon after the administration of 
thyroid extract each patient began improving and continued to improve until 
all sy^mptoms subsided and the metabolic rate was normal There seemed 
to be no significant difference m the subsequent course of tha patients from 
whom the foci uere removed as compared either with the patients from 
whom the foci Avere not remoA ed, or Avith those Avho had no demonstrable 
foci 

Laboratory Findings A moderate reduction in the erythrocytes or m 
the hemoglobin content or 111 both aaus found in one-third of the cases A 
larger number of patients appeared to be anemic Blood sugar estimations 
m 11 cases showed a normal sugar content While this number is small, 
ACt the figures do not indicate a hypoglycemic tendency such as LaAvrence 
and Rowe found in their patients with mild or moderate degrees of hypo- 
tliAroidism Estimation of the blood calcium of fiie patients, including 
those who had Aasomotor rhinitis, showed a normal calcium content One 
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of these patients five years later had a calcium content of 8 1 mg per 100 
c c blood Blood urea estimations in eight patients showed normal figures 
We did not estimate the cholesterol content of the blood or the amount of 
creatine excreted m the urine of any patient 

Analysis of the stomach contents of 20 patients with gastrointestinal 
complaints showed a normal amount of hydrochloric acid m four, hypo- 
chlorhydria in 12 and hyperchlorhydria in one The roentgen-ray examina- 
tion showed visceroptosis in five cases and hypoperistalsis in one Re- 
examination of the gastrointestinal tract of the latter patient 10 weeks later 
showed normal peristalsis Presumably the improvement m the rate of 
peristalsis was due to thyroid extract which is known to increase the tone 
of the muscles of the intestine Cholecystograms of seven patients with 
symptoms and signs suggestive of cholecystitis showed mild disturbances in 
the function of the gall-bladder 

The roentgen-ray examination of all patients who complained especially 
of palpitation, and also of the patient who complained of precordial pain, 
revealed no abnormality in the size or the shape of the heart, and no evidence 
of disease in the lungs The electrocardiograms of these patients also were 
normal 

The urinalyses were normal except for a trace of albumin in several 
cases 

The one constant finding was a low metabolic rate ranging, as stated 
above, between minus 12 and minus 38 

Diagnosis We are aware of the criticism that may be directed against 
a diagnosis of hypothyroidism when the basal rate is as near the normal 
as minus 15 A diagnosis in these cases as well as in many with still lower 
lates can be made only after a prolonged period of observation A rate of 
minus 12 or 15, and sometimes one falling within the lower limits of the 
normal range, may be significant, especially if associated with clinical evi- 
dences of a decreased energy production Although it is unwise to make a 
diagnosis on the basal rate alone when it is only moderately decreased, still 
we believe a diagnosis is justified when the rate is persistently low, when it 
is associated with symptoms among which ease of fatigue is prominent, 
and when an improvement m both the rate and the symptoms is observed 
following the administration of thyroid extract It does not seem neces- 
sai y to make numerous laboratory examinations , in fact the average patient 
in private practice will not submit to numerous tests It is not possible 
always to correlate the metabifiic-rate with the symptoms, for many patients 
with a moderately decreasog rate have more pronounced symptoms than 
those with lower rates f 

Hypothyroidism must I be differentiated from hypopituitarism, hypo- 
ovanamsin, hyposuprarenahsm, and starvation which all sometimes cause 
low metabolic rates It nnust also be differentiated in some cases from 
neurocirculator)’^ asthenia, i but more frequently from neurasthenia and tu- 
berculosis In a few of q mr cases the symptoms were so strongly suggestive 
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of hyperthyroidism that we were rathei surpiised to find the basal rate de- 
creased instead of increased 

Tieatment The dose of thyroid extract oi of the desiccated gland 
necessarily will vary according to the basal metabolic rate and the intensity 
of the symptoms We usually prescribe from two to six grains daily, 
occasionally laiger doses, rechecking the metabolic rate in about two weeks, 
and thereafter at such intervals as indicated The subsequent dose of the 
drug will depend upon the improvement m the symptoms and in the meta- 
bolic rate The response to treatment varied greatly in our patients In 
some a prompt improvement was observed m both the symptoms and the 
rate, while in other cases the improvement was slow Sometimes the symp- 
toms subsided before the basal rate returned to the normal, and sometimes 
they persisted in a milder form after a normal rate was obtained As a 
rule, the maximum improvement was not observed in our patients until their 
rates had been normal or nearly normal for several weeks About one- 
half of these cases have not had to take the drug continuously, they have 
done well wdien leaving it off for intervals of a few weeks or occasionally 
for a few’’ months, although if they go for longer intervals without taking it 
their symptoms recui A few of these patients have learned from experi- 
ence w'hen to resume taking the drug It is usually necessary also to pre- 
scribe mild sedatives, a mild laxative, dilute hydrochloric acid, and mild 
analgesics Obviously these drugs are prescribed for the relief of the 
particular S3Tnptoms of wdnch the patient complains and they may be dis- 
continued in a few w'eeks They may be needed again m the event of a 
recui rence of the symptoms 

Patients wuth hypothyroidism should be advised to rest regulai ly during 
the day and to retire early at night The amount of rest natuially wull 
depend upon the kind of w'ork the patient is doing, tlie severity of the symp- 
toms, and the metabolic rate In some cases a complete rest for a few w^eeks 
is advisable, in the majority, how'ever, this is not necessary 

In addition to prescribing drugs and regulating the habits, optimism 
IS essential in the care of these patients While thyroid substance will in- 
crease their strength, 3^et encouragement given by the physician cafrries them 
more easil3 through w^eary hours, gn es them a brighter outlook and makes 
them happier Life becomes more enjoyable as their ability to render more 
efficient service increases And, i.hat gives the physician greater satisfac- 
tion than helping his patient regain health and cany on his ivork more 
easih ? The expression of gratitude of many ef these patients calls to mind 
the words of John R Olner, ° who said To .x ph3sician, how'ever, there 
IS no pleasanter association or mcmorj than the commingling of a past 
dependcnc3 and a pre‘=ent friendship’' 
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Conclusions 

1 Mild to severe grades of hypothyroidism are seen relatively fre- 
quently 

2 There are no pathognomonic symptoms or signs The most frequent 
and the most important single symptom is ease of fatigue Other symptoms 
frequently mentioned are nervousness, palpitation, digestive disturbances, 
constipation, and various aches and pains A loss of weight is often found 
in patients in whom thyroid insufficiency manifests itself m the first half of 
life and an increase in weight m those affected m later years Mild grades 
of hypothyroidism may also be the cause of a few pronounced symptoms 
as vasomotor rhinitis and pains simulating those of heart disease A 
thorough and comprehensive examination must be made m all cases 

3 A diagnosis is justified only when the symptoms are associated with a 
decreased metabolic rate Often, however, the patient must be observed 
over a period of time before a diagnosis can be made 

4 The mild grades of hypothyroidism must be differentiated from other 
endocrine disturbances, such as hypopituitarism, hypoovarianism and hypo- 
suprarenahsm , from chronic diseases such as tuberculosis, and from func- 
tional disturbances such as the neuroses and neurocirculatory asthenia 

5 The treatment consists of more than the administration of thyroid 
substance Drugs for symptomatic relief should also be prescribed until the 
particular symptoms of which the patients complain subside Rest and 
optimism are also important m the treatment The maintenance dose of 
thyroid substance will depend upon the patient’s sense of well being and the 
basal metabolic rate The sense of well being will depend upon maintaining 
an adequate supply of thyroxin in the body tissues 
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PERNICIOUS ANEMIA WITH NORMAL BLOOD 

PICTURE '• 

By Conley H Saneord, M D , F A C P , Memphis, Tennessee 

It appears established, from the experiments of Castle and his co- 
workers,^’ ® that pernicious anemia is a deficiency disease due to the absence 
of an intrinsic factor of undetermined nature in the gastric secretion This 
intrinsic factor is definitely not hydrochloric acid, though its absence is 
practically always associated with absence of free hydrochloric acid in the 
stomach contents It is well known that this deficiency exerts its influence 
chiefly on the blood-forming organs and the nervous system It is a fact, 
though in my opinion not uniformly appreciated by clinicians and hema- 
tologists, that these two systems may be atfected concurrently or entirely 
independently of each other McCann and Maitland-Jones * state that the 
cord symptoms may be primary and piedommant and may occur in per- 
nicious anemia without other symptoms and without changes m the blood 
picture The opinion of Ordway and Gorham ® is that the neurological 
signs may precede the onset of the appearance of the anemia by years 
Davidson and Gulland ® state that cases of pure subacute combined degenera- 
tion occur m which no anemia may be present at all and many patients die 
from the pathological changes m the spinal cord at a time when the blood 
picture may be only slightly affected 

The pathogenesis of neurological involvement m pernicious anemia is not 
known It is no longer considered a tenable theory that the neurological 
lesions are a direct result of the anemia per se since, as stated above, it may 
occur m cases without anemia and many patients with severe anemia present 
little or no evidence of neurological involvement Davidson and Gulland 
believe that there is a constitutional factor m pernicious anemia, meaning 
that the central nervous systems of certain patients are unable to stand stress 
and strain to a normal degree If true, this would explain why the neuro- 
logical manifestations predominate m some and anemia m others 

The incidence of neurological involvement m pernicious anemia has been 
variously estimated at from 5 to 80 per cent It seems that this discrepancy 
may be accounted for by a difference of opinion as to what constitutes neuro- 
logical involvement If only those cases are included in which at autopsy 
gross and microscopic changes can be demonstrated m the cord, perhaps 5 
per cent is a fair estimate Oy/ the other hand, if paresthesias, such as 
numbness and tingling of the jHands and feet, are considered evidences of 
neurological involvement, cert/mly 80 per cent is not too high It has been 
stated that many of the nej^ological manifestations are due to toxic causes 
and that normal functio^^t^urns with the removal of these causes Similar 
phenomena occur m o^er toxic states For example, the positive Babmski 

♦Rcccued for October 12, 1934 
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reaction m certain uremic patients becomes negative when the uremia dis- 
appears No figures are available relative to the incidence of neurological 
manifestations of pernicious anemia associated with normal blood pictures 

The neurologic lesion in, pernicious anemia consists chiefly of subacute 
combined degeneration of the cord, though in many instances the brain, and 
perhaps also the peripheral nerves, are involved Grossly, the cord is en- 
larged, due partly to edema Micioscopically, the degeneiation is seen to 
occur m patches which may inciease in size and coalesce These patches 
appear first in the white matter, generally in the posterior columns, and 
later m the lateral columns Finall) the gray matter is involved, but this is 
a result of injury to the tracts previously diseased In the late stages, the 
anterior columns may also become affected The lesion occurs first in the 
lower thoracic region, from w’hich aiea it spreads both up and down the 
cord 

The neurologic manifestations vary gieatly, depending upon the loca- 
tion and extent of the pathologic process Paiesthesias, such as numbness 
and tingling in the extremities, burning or coldness, formication, pain and 
diminislKd temperature sense, are the most common and usually the earliest 
s}mploms Ataxia w'lth loss of sense of position and astereognosis are 
usually later manifestations Diminution oi loss of vibratoiy sense m the 
low er extremities is a rather constant sign The tendon reflexes m the lower 
extremities are often increased earlj and m the later stages diminished or 
absent The abdominal and cremasteric leflexes are usually diminished or 
absent A positn e Romberg’s sign is often present and a positive Babmski’s 
sign IS less frequently so In Woltmann's' analysis of 150 cases of per- 
nicious anemia, he found paresthesia present in 80 per cent , vibratory sense 
diminished or absent m 96 per cent, knee jeiks increased m 39 per cent, 
diminished oi absent m 36 per cent and unequal in 14 per cent, Achilles 
tendon reflex w'as increased m 23 per cent, diminished or absent m 67 per 
cent and unequal in 1 1 per cent , Romberg’s sign was found in 52 per cent 
He also found multiple neuritis in addition to evidence of spinal coid lesions 
m 5 per cent of cases 

As examples of patients manifesting neurologic evidences of pernicious 
anemia w ithout alteration of the blood picture, the following case reports 
arc briefl} submitted, with negative and irrelerant data purposely omitted 

Case Rf ports 

Cfl?r 1 Mrs J L \Y , 55 eeirs of ac^,swas first seen June 12, 1933, complain- 
ing of diarrhea, numbness and tingling of thV hands and feet and weakness Tlie 
diarrlica had been present more or less continuohslj for several years, but had been 
very much v orse for the preceding three or four\months It occurred chiefly from 
iiiidmglit to noon during which time 20 to 40 stools were passed, the fr^- 
dciccation preventing sleep Considerable griping, cramping an^' 
present rill stools contained much mucus, but no blood *" 
had diseloNcd the ab-ence oi free hydrochloric acid in the sL 
chloric acid had been taken over prolonged periods vvif\ 
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Numbness and tingling of the extremities, occurring in cycles, had been present for 
several years Weakness was profound, rendering the patient unable to attend to any 
of her household duties Moderate unsteadiness of gait had been present, chiefly 
noted when walking in the dark She complained of attacks of dizziness, principally 
on change of position, but also sometimes when lying* in bed 

General physical examination disclosed only moderate obesity and mild hyper- 
tension, the blood pressure being 170 systolic and 100 diastolic Neurol ogically, the 
knee jerks were equal and exaggerated, the vibratory sense was markedly diminished 
in the lower extremities and Romberg’s sign was positive Examinations of urine 
and stools were negative Gastric contents contained no free hydrochloric acid 
The blood picture was normal (table 1) except for a slight leukopenia and a relative 
lymphocytosis Roentgenologic examination of sinuses, chest, gall-bladder and gastro- 
intestinal tract disclosed nothing abnormal except for very rapid emptying of the 
colon Barium enema disclosed no filling defects 

« 

Table I 





C V 

WB C 

Lymph 

Aniso 

Poikil 



I 1 

5 1 j 

14 5 

40 

5,400 

52% 

— 

— 

78 

28 5 

11 

45 

12 5 

37 

7,400 

39% 

— 

— 

82 2 

27 8 

III 

50 

13 5 

42 

7,600 . 

25% 

— 

— 

84 

27 


R B C — Red cell count m millions Hgb — Hemoglobin in grams per 100 c c of blood 
C V — ^Volume of packed cells per 100 c c of blood M C V — Mean corpuscular volume 
(cubic microns) M C H — Mean corpuscular hemoglobin (micromicrograms) 


With the administration of liver extract, the patient has remained almost entirely 
symptom free over a period of 15 months 

Case 2 Mrs D M , 38 years old, was seen on July 26, 1933, complaining of 
weakness, headaches, numbness below the elbows and knees, shortness of breath, 
nervousness and dizziness These symptoms began five months previously, and had 
become progressively worse Similar symptoms were present in 1929, continued 
about two months and disappeared spontaneously 

General physical examination was negative Neurological examination disclosed 
s'^^gg^rated knee jerks, diminished vibratory sense and positive Rombeig’s sign The 
blood picture w^as entirely normal (table 1) Gastric contents contained no free 
hydrochloric acid The spinal fluid was examined and rather extensive roentgen- 
ologic studies were made, but no other abnormalities were detected 

For five months the patient was given dilute hydrochloric acid and treated more 
or less symptomatically, but no improvement occurred In January 1934, liver extract 
w'as begun, followed within two weeks by almost complete amelioration of symptoms 
Case 3 Mrs B S G , 47 years of age, w'as first seen May 7, 1934, complaining 
o neuritic pains over the back and liver region, digestive disturbances, profound 
weakness, numbness and tingling of die hands and feet, sore tongue, slight fever and 
s ig It loss of W'eight Symptoms k^d been present about six months and had become 
progressu'ely worse, but similar /attacks had occurred o\er a period of at least 10 
years The digestive symptom^onsisted of irregular appetite, nausea and vomiting 
stated thai^ present at somepj^ every day, and diarrhea 

and that norinal'tu^ ^ appearance with definite atrophy of the papillae and a 

phenomena occur in ntT^^ markedly exaggerated, 

♦ ^ much diminished and Romberg’s sign w'as positive with 

Rcccncd for pubhe^jj right klarked cutaneous Inperesthesia, and in areas numb- 
//*' 













192 


CONLE-i H SANFORD 


ness to stroking, weie piesent o\ei the distribution of the sixth to the ninth dc 
nerves on the right The blood picture d'as entirely normal (table 1) and all o 
laboratory tests disclosed nothing abnotmal except the gastric analysis, which reve 
an absence of free hydiochlonc acid Roentgenologic examinations were mad' 
the teeth, sinuses, chest, gall-bRidder, gastrointestinal tract, kidneys and spine 
negatne results 

Relief of symptoms ^^as piompt and gratifying after institution of liver the 
and has remained so u ith its continuance 

These three patients presented many symptoms and signs in comn 
All complained of symptoms ovei a prolonged penod Remissions 
exacerbations weie present m all All complained of profound weaki 
and numbness and tingling of the liands and feet Two complainec 
dizziness and unsteadiness of gait Two had seteie gastiointestinal sy 
toms, diarrhea being piesent m both cases and nausea and vomiting in < 
Only one complained of soie tongue All had an absence of free hyi 
chloiic acid in the stomach contents, diminished vibratoiy sense, exagger; 
knee jerks and positive Romberg’s sign One had peripheral neuritis 
had normal blood pictures, except that one had a slight leukopenia witl 
increase in the peicentage of lymphocjtes All responded symptomatic 
to li\ er extract • 

It seems likely that too often pernicious anemia is not considered a ; 
sible diagnosis because there is no reduction m the number of red blood c 
Undoubtcdl)', the most constant single finding in pernicious anemii 
achlorhydria Any patient with an absence of free hydrochloric acid m 
stomach contents, complaining of symptoms of pernicious anemia and 
senting some evidences of neuiological involvement characteristic of 
disease, in whom no other cause of disability can be detected by thoro 
and careful examination, should, in my opinion, be given at least a tenta 
diagnosis of pernicious anemia regardless of the blood picture He i 
then have the adAantage of Iivei therapy befoie irreparable damage has I 
done to the central ner^ous system Even death fiom subacute combi 
degeneration may be preeented or postponed theieby 

Ihe effect of lieer on the neuiological manifestations of pernic; 
anemia is a subject regarding which there is considerable divergence 
opinion Minot and Muiphj « stated that neural symptoms m permci 
anemia responded less completely and less leadily to treatment than 
othei accompanjmg conditions Davidson and Gulland sound a ral 
pessimistic note and seem inclined to attribute the subjective improeem 
when It occuis, to the effect on the neixous system of the improeemen 
muscular tone, in the anemia and m the general condition of the pati 
Some authors eweii state that there is a progression of the cord degenera; 
111 spite of and during the administration of luer On the other hz 
those who have noted subsidence of the degenerative process with imprt 
ment or complete relief of symptoms are too numerous to attribute to it 
coincidence or optimism Tennee and Goldstein” hJve reported a case 
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pernicious anemia with psychoneurotic s)'mptoins antedating the development 
of the anemia by many years in wnich there was lasting and lapid recession 
of mental symptoms with the administiation of liver extiact Ungley and 
Suzman reported 61 cases of pernicious aneiaiia with neurological involve- 
ment, 30 of whom received adequate liver therapy Of these 30, five died, 
eight failed to improve or became worse and 17 improved The improve- 
ment in some of these was sufficiently marked to enable them to resume work 
in the ship-building yards, whereas, previous to treatment, they had been 
bed-ridden Of the 31 cases who received no treatment, 28 died and the 
remaining three either failed to improve or became worse Garvey, Levin 
and Guller,“ from a series of 47 patients, concluded that liver therapy re- 
lieved the neurologic symptoms, but had no effect on the neurologic ob- 
jective signs Obviously, we can not expect liver oi any other known sub- 
stance to replace neurones which have already undeigone degeneration 
However, as has been pointed out, many of the symptoms and some of the 
signs of neuiologic involvement are piobably toxic in origin and may disap- 
pear if the cause be removed It appeal s safe to say that the majority of 
investigators agree that impi ovement in neurologic symptoms occurs m most 
cases and that progression of the degeneiative piocess takes place in very 
few with adequate liver therapy This is one of the chief arguments in 
favor of the necessity for eaily diagnosis In my own small series of cases 
of pernicious anemia, liver therapy has not failed in a single instance to pro- 
duce improvement in neurologic symptoms This applies in equal measure 
to those cases of neurologic involvement without anemia and those with an 
associated anemia 

Summary 

1 The causative factor m pernicious anemia affects chiefly the neivous 
system and the blood-forming organs These may be involved concur- 
rently, or either may be affected independently of the other 

2 The pathogenesis and pathology of neurological involvement are 
briefly discussed and the symptoms and signs reviewed 

3 Three cases of pernicious anemia with neurological involvement and 
with normal blood pictures are reported All responded well to liver extract 

4 The effect of liver therapy on the cential nervous system involvement 
in peinicious anemia is discussed and a plea made for early diagnosis and 
treatment 
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DINITROPHENOL AND RAPIDLY DEVELOPING CATARACTS - 

By W W Boardman, MD, FACP, San Fianasco, Cahfotma 

Chronic obesity decreases efficiency and shortens life expectancy, especially 
through the increased incidence of cardiovascular disease and diabetes The 
control of chronic obesity is therefoie a definite and important pioblem in pre- 
ventive medicine Much has been written regarding the cause or causes of 
chronic obesity but, in the final analysis, obesity results from an excess of eneigy 
intake over the energy demands of the body The control of obesity must he 
in a reversal of this relationship with the creation of a deficit on the side of the 
intake as compared with the expenditure of energy 

To obtain this result, three methods are available ( 1 ) to decrease the energy 
intake, (2) to increase the energy demands, (3) to combine both procedures 
In a large percentage, the obesity is obviously exogenous, due to excessive food 
intake, and these cases respond readily to moderate dietary restrictions, if faith- 
fully persevered in There is a second group, the so-called endogenous cases, 
in which the obesity results more from a disturbed metabolism with decreased 
energy demands than from an excessive food intake Some of these cases are 
associated with well-recognized endocrine disturbances, such as thyroid or 
pituitary , others, however, cannot be connected with any as yet known endocrine 
disturbance 

In both groups, but especially in the latter, it is frequently necessary to reduce 
the caloric intake to such a low point that the patient becomes discouraged and 
gives up all effort at dietary control In properly selected cases, satisfactory 
lesults are frequently obtained by supplementing the dietary restrictions with 
various endocrine preparations Theie still remains a large group in which the 
results are unsatisfactoiy, either because of failure on the part of the patient to 
decrease the caloric intake, or because of failure of the endocrine preparations oi 
other procedures sufficiently to increase the energy demands 

There is obviously a place for a safe metabolic stimulant that can be admin- 
istered by mouth and that is free from the unpleasant symptoms, inconvenience, 
an expense attendant upon the use of the present endocrine pieparations This 
want seemed to have been satisfied when Cutting, Mehrtens, and Tainter reported 
on t leir studies of dinitrophenol m 1933 Here was a drug capable of markedly 
stimu ating the metabolic rate , after exhaustive animal and careful clinical study 
apparently free from serious deleterious effect upon the human organism when 
given in proper dosage, and, finally, effectual on oral administration In some 
cases It caused skin irritation which/however, promptly cleared on discontinuing 
le rug A few adverse reports appeared but these were explained on the 
coincidence, excessive dosage, or unusual idiosyncrasy 
The drug rapidly gained yfide acceptance, both with the profession and with 
t le laity Because of its^^rked potency and the occurrence of several fatal 
cases from overdosage^^^her accidental!}' or intentionally self-administered, in 
♦Rccencd for pubhc|^n June 24, 1935 
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Cahfoima dmitrophcnol \\as placed on the list of dangerous dings and could be 
sold only on the phjsician's prescription However, as repoited by Dr Geiger, 
even when taken in marked excess a fatal termination could be prevented by 
immersing the patient in a cold bath The diug was studied and used exten- 
bivel) , both here and abroad, and although the very conservative were inclined 
to await the verdict of time before adopting it, it was generally believed that 
under controlled conditions, dinitrophenol was free fiom danger, and that, com- 
bined with dietaiy restrictions, it was of definite value in obtaining weight loss 
in refractoiy cases under ambulatory conditions It proved of especial value in 
producing a prompt drop in weight, so encouraging the patient to persist more 
faithfully in the dietary restrictions Stiang and Evans m a recent study, al- 
though advising against its continued use state that “ no sjmiptoms other than 
cutaneous w'Cre noted that could consistently be attributed to the use of the di ug ” 
Thus matters stood until about the middle of May wfiieii a case that had been 
under treatment by Di R B Jones complained of dimness of vision and was 
found to have cataracts 


Case Reports 

Cose 1 Mrs L , aged 50, was stalled on sodium dinitrophenol October 20, 1933, 
beginning with 100 mg per clay and gradually increasing to 500 mg per day for a 
total dosage of 780 one-hundred milligram capsules and a total weight loss of 49 
pounds, going from 237i/^ to I88I/2 pounds Tiie drug was discontinued from March 
5, 1934 to Maj 17, 1934 A second course was gicen from Mav 17, 1934 to July 
19 for a total weight loss of 17 pounds and a total dosage of 229 one-hundred milh- 
giam capsules The patient maintained her w'eight at approximately 160 pounds 
until April 18, 1935 when, wnth a weight of 164, dinitrophenol was again adminis- 
tered wMth 200 mg per day for one week, 300 mg per day the second week, and finally 
400 mg per day At this point, dimness of vision was complained of and incipient 
cataracts were found The lens opacification increased rapidly, vision w'as reduced 
from 0 8 to hand movements at three feet in slightly over one month, and this patient 
IS now awaiting cataract extraction This patient had received a total of 1072 one- 
hundred milligram capsules o\er a period of 18 months 

This case wxas discussed wuth Dr M L Tainter wdio had seen a similar case 
ticated bj Dr A B Stockton 

Case 2 A woman, aged 39, had been gnen dinitrophenol interruptedly over a 
period of eight or nine months with satisfactorj w’eight reduction In November 
1934, she reported that her MSion w'as getting dim and within 30 days this had pro- 
gressed to almost complete blindness, and wath fully developed cataracts This 
patient was operated upon bv Dr Hans Barkan 

With these two cases occiining m relatnel} }Oung women, although there 
was no clear evidence that dinitrophenol was responsible, it was impossible to 
avoid suspicion that in some wa’v the drug was implicated This suspicion was 
strengthened when the following case was reported 

Cose S Mrs \, aged 36, was treited continuous^ from Janinrv 20, 1934 to 
TuK 24 1934 with a miximum dosage of 500 mg per daj, a totil dosage of 910 one- 
hundred milligram cap'-ules, and a total weight loss of 66y_> pounds, going from 222JA 
to 156 pounds i here was tbcii i period ot seven months without dinitrophenol and 
lailure to lollow dietarv in-trnctioiis with a resulting giutvin weight of 44 no 

The dinitroplieno! was igain administered on March 13 ga adualh 

* .ncreasing to a 
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maximum dosage of 400 mg per day for a total dosage of 231 one-hundred milligram 
capsules and a total weight loss of 12 pounds The drug was discontinued on May 
14 because of the finding of incipient cataracts m both eyes This patient had a 
total of 1141 one-hundred milligram capsules of dimtrophenol over a period of 16 
months The opacification progressed rapidly in the right eye so that lens extraction 
will be necessary The process has not progressed during three weeks’ observation 
of the left eye 

At this point, three cases of cataract developing in relatively young women 
who had been taking diniti ophenol were reported by Oakland physicians 

Cases 4, 5 and 6 A woman, about 40 years of age, reported by Dr J R Sharp- 
steen of Oakland, had been taking dimtrophenol without a physician’s supervision for 
several months She also has shown rapidly developing cataracts 

Two other cases, reported by Oakland physicians, of rapidly developing cataracts 
in women who have been taking dimtrophenol 

Routine eye examinations were now made on several cases that had been 
taking dimtrophenol with the result that out of about 12 cases one other case 
showed slight changes 

Case 7 Mrs P , aged 39, started on sodium dinitrophenol March 1, 1934, be- 
ginning with 100 mg per day and gradually increasing to a maximum of 500 mg 
per day for a total of 316 one-hundred milligram capsules and a total weight loss of 
21^ pounds The drug was discontinued from June 26, 1934, but with this relatively 
short period of treatment and small total dosage, definite but slight lens changes are 
evident one year later 

Another case recently appeared 

Case 8 Mrs H , aged 44, took sodium dimtrophenol from November 23, 1933 
to April 30, 1934, gradually increasing to a maximum of 500 mg per day and for a 
total dosage of approximately 650 one-hundred mg capsules and a total weight loss of 
26 pounds No dimtrophenol was given after April 1934 but for some months, 
dimness of vision has been complained of and in June 1935 well-developed cataracts 
w'ere found 

In all of these cases occurring in relatively young women showing certain 
unusual and apparently characteristic lens changes and usually progressing 
rapidly to complete cataract, the only common factors have been dietary restric- 
tion and the administration of dimtrophenol Of course, this association does 
not prove dimtrophenol the causative agent, but it certainly does indicate that 
until this entile question is clarified, dimtrophenol must not be administered 

Many questions arise as to why, if dimtrophenol is the causative agent, it has 
taken 18 months for the signs and symptoms to appear, why, m some, no' symp- 
toms have appeared for over a year aftei discontinuing the drug while in otheis 
symptoms developed in a few months, is the action a direct toxic effect on the 
lens or indirect through some metabolic change, and is the change associated 
wMth the sire of the daily dose or the total dosage? 

These and mam moie questions demand stud} and explanation but the 
answers can wait At present, the important indication is to discontinue the use 
of dnnti ophenol 
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TOXIC REACTION TO ALPHA-DINITRO-ORTHO-CRESOL ‘ 

By Murray B Gordon, M D , F A C P , and Mark J Wallfield, M D , 

Bi ooUyn, Nezv Y oik 

The vise of the nitrophenol group as a metabolic stimulant has brought to 
light many reports of toxic reactions 2 . ^ and even fatalities® Cutting, 
Mehitens and Tainter - have sounded a sombre note of -warning that the drug is 
still too new in usage and the various manifestations of toxicity aie not known 
More recently, Dodds and Pope ® have reported better results in the treatment 
of obesity with the use of dmitro-ortho-cresol instead of dimtrophenol The 
clinical application of the drug by Dodds and Robertson ^ has shown it to be 
from three to five times as strong as dimtrophenol, yet apparently of the same 
toxicity The dosage advocated by them was from 50 to 100 mg per day for a 
normal adult person As a further check, the basal metabolic late should never 
be allowed to exceed plus SO 

We have found no clinical report of a reaction to dinitro-ortho-cresol in the 
literature, and deemed it of interest to lecord the findings in our case 

Case Report 

P F , white female, age 14^^ years, was admitted to the endocrine clinic in 
January 1933 for treatment of obesity A diagnosis of pituitary obesity with sec- 
ondary hypothyroidism was made, and treatment consisting of thyroid and pituitary 
extract orally and hypodermic injections of anterior pituitary solution was instituted 
She responded well to this therapy together with a high protein, low fat and carbo- 
hydrate diet for about six months, lost 14 pounds and grew 2^ inches During the 
second half of 1933 she was somewhat lax in her attendance at the clinic and in her 
diet, and her weight rose from 110 to 122 pounds In January 1934 she gained 
rapidly, and did not respond to the former diet and medications It was decided to 
use alpha-dinitro-ortho-cresol ® as a metabolic stimulant, and this was started on 
April 4, 1934 No other medicatipn was gnen and her former diet was continued 
Her weight at that time was 132 pounds (60 kg ), and a dose of one capsule of 100 
mg of dinitro-ortho-cresol daily %vas ordered for one week As there was no re- 
sultant loss m weight, the dose was increased to two capsules a day On April 15, 
after four days of the increased dosage, the patient awoke, complained of feeling 
drowsy, and noted a sw’elling of the fingers and hands It was found necessary to 
remo\e a school ring from the finger because of the sw'elling During the day a 
greenIsh-^ ellow' color of the sclerae was observed, and the urine w^as reported to be 
extrenielj dark and odorous 

The next day, Monday, April 16, the patient went to school against advice, but 
was so drow'sj that she fell asleep in the classroom A headache was present at 
this time and an itching maculo-papular eruption appeared during the afternoon 
That night she was nauseated and vomited several times In spite of the malaise, she 
again w ent to school the follow ing morning, but returned home because of drowsiness, 
headache, nausea and a ringing sensation in the head which was exaggerated on 
climbing stairs 

The medication had been discontinued as soon as this train of symptoms set in, 
but the patient did not return to the clinic until April 18, four days later The total 
amount of the drug taken was 15 capsules of 100 mg each, or 1 5 gm of dinitro- 

*Recei\ed for publication September 14, 1934 

Troin the Endocrine Clinic, Isracl-Zion Hospital, Brookl>ai, N Y 
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ortho-cresol over a period of 11 days Physical examination on April 18 revealed a 
marked icterus of the sclerae, but not of the skin or mucous membrane of the mouth 
The pulse rate was 90 per minute, of good volume and normal rhythm The heart 
and lungs were normal, there was no liver enlargement or any hepatic tenderness 
The general condition was good, no skin rash was present, and there were no other 
complaints 

Laboratory Eiaminattons Uiine was dark in color, had a strong odor, showed a 
faint trace of albumin , bile pigment was absent 

Blood count red blood cells, 4,300,000, hemoglobin, 80 per cent (Sahli) , white 
cells, 6,600, polymorphonuclear s, 55 per cent, lymphocytes, 35 per cent , mononuclears, 
5 per cent , eosinophiles, 5 per cent Platelets, 200,000 Bleeding time, 8% minutes , 
coagulation time 9 minutes 

Blood chemistry (mg per 100 cc) glucose 92 7, urea nitrogen 14 8, non- 
protein nitrogen 27 4, creatinine 152, uric acid 3 52, cholesterol 178, chlorides — 
whole blood 469 7 , plasma 592 3 , red cells 284 2 

Icteric index 24 75 Van den Bergh reaction negative in both direct and indirect 
phases 

Reexamination of the patient one week later, April 25, showed a diminution in 
the yellow discoloration of the sclerae and urine There was no loss of weight during 
this period On the thirteenth day after the onset of symptoms, the swelling of the 
fingers and hands recurred, and lasted for an additional 48 hours 

Treatment consisted of local application of calamine and zinc lotion for the rash, 
and general purgation to hasten excretion of the drug It was later ascertained that 
the patient had been eating considerable amounts of candy every day, merely as a 
whim, and not because of hunger 

Comment 

Unfortunately we were unable to obtain a basal metabolic rate on our patient 
during the acute stage, and to report any later reading would be but fallacious 
Of extreme interest are the following features the greenish-yellow color of the 
scleiae and no signs of jaundice of the skin or mucous membranes, the ex- 
tremely dark coloied urine showing a negative bile test, and lastly, an icteric 
index of 24 75 and a negative Van den Bergh reaction, indicating no true hepatic 
involvement This clinical picture of “ jaundice ” is accounted for by the yellow 
color of the drug itself in solution, and is not astounding when one recalls the 
deep yellow color of picric acid solution (trinitrophenol), and the close chemical 
relationship of dinitrocresol to it The yellow discoloration of the drug in the 
blood serum can be removed by adding a few drops of a 5 per cent solution of 
HCl, as advised by Tainter and his co-workers Isaacs” reported such a re- 
vised icteiic index reading of 5 3 instead of the original one of 20 in Jackson’s ^ 
case of dinitrophenol poisoning The same chemical reaction holds true for 
dmitro-ortho-cresol 

Summary 

A case of a toxic reaction to alpha-dinitro-ortho-cresol ” is reported in a 
girl 14J^ years of age The symptoms manifested were marked drowsiness, 
headache, nausea, vomiting, swelling of the fingers and hands, an itching maculo- 
pajmlar rash, yellow colored sclerae and a dark urine The icteric index was 
24 75 (not decolorized) and the Van den Bergh reaction was negative 
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PRIMARY COSTAL OSTEOMYELITIS ' 

REPORT OF A CASE 

B} Harold R Roehm, M S , M D , Bv mmgham, MKhigan 

Primary osteomyelitis of the iibs m children is not a common condition m 
this countiy judging from repoits to be found m the literature Farr ^ reported 
five cases in a senes of 98 patients with osteomyelitis, and Phemister - thiee m a 
senes of 320 cases 

Amehne,^ and Parcelier and Chauvenet give credit to Jaboulay for the first 
description of the disease in 18S5, and to Lannelongue for the second published 
report in 1890 Since the fiist report Amcline has found in European literature 
repoits of appi oximately 100 cases in patients of all ages 

Secondar}' osteomyelitis of ribs is more common Andieson® repoited a 
case in a seven weeks old infant following an uppei respiratory infection 
Gamboa and Montarce ® reported a case of costal and vertebral osteomyelitis in 
a 40 day old infant following traumatism of the right hip Coursieres " reported 
a case m an infant folloT\ing typhoid fever Amehne has found that costal 
osteoniT ehtis ma^ follow eruptive fevers particularly varicella, typhus, recurrent, 
and Malta fevers, and septicemias Philardeau ^ reported a case m a four and 
a half } ear old child following varicella In their review of 92 cases, Parcelier 
and Chainenet found that bacteriologic examination was made in 32 cases and 
of these 20 were caused by staphylococci, eight by streptococci, two by pneu- 
mococci and one each b\ a diplococcus and an enterococcus 

M'olf and Ring® report one case following otitis media and an evident strep- 
tococcic septicemia in a six months old infant 

The diagnosis of costal osteomyelitis is at times difficult to make particularly 

* Rccci%cd for publication September 22 1934 
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when the posterior portion of an upper rib is involved or the picture is com- 
plicated by an empyema In cases with localized swelling, redness, and tender- 
ness, the diagnosis is more obvious In cases in which the posterior portion of a 
rib IS involved and in which tenderness and muscle spasm are the only signs, and 
fever and pain the only symptoms, the clarity of the picture is obscured and one 
may be left in doubt until secondary manifestations of the infection appear 
Roentgen-ray may be of only negative assistance as in the case to be presented 

The treatment advocated by all authois quoted above, except Wolf, is re- 
section of the diseased portion of the rib Graham reported a complete re- 
covery from a draining sinus following a piimary staphylococcic costal osteo- 
myelitis after operation and removal of a sequestrum Kelley describing va- 
riant types of osteomyelitis writes that m mild, subacute, or serous osteomyelitis, 
operation should be immediate, though m this type, and m typhoidal osteo- 
myelitis the surgical intervention is not usually so extensive as in the acute ful- 
minating types 

The prognosis of acute costal osteomj'elitis is probably similai to that of 
osteomyelitis elsewhere DaCosta taking his statistics from Kennedy gives a 
general mortality of 34 per cent for all osteomyelitis, and 10 per cent for those 
cases operated upon within 44 hours of the initial chill Ameline m reviewing 
96 cases of costal osteomyelitis found a mortality of 9 6 per cent 

In the case to be described here, the course and resolution of the disease 
presented unusual features 

Case Report 

The patient, a nine year old boy, was first seen because of his present illness on 
June 21, 1933 The mother stated that for about a week he had complained of pain 
m the region of the right scapula and had had a low fever There was no history 
of injury or previous illness in the past year with the exception of varicella six 
months before On examination there was moderate tenderness over the fifth right 
rib posteriorly four inches (10 cm ) from the spine, with some muscle spasm There 
was no redness or swelling His rectal temperature was 101° F There was no 
cough, no pain during respiration, nor were any abnormal breath sounds heaid 
Salicylates were prescribed, and the mother was requested to report her observations 
of the child’s temperature One week later the child was again seen, and at this time 
the area of tenderness of the right chest posteriorly was more marked, involving the 
fourth, fifth, and sixth ribs The rectal temperature was 102° F and the respiratory 
movements of the right chest were somewhat limited The boy appeared to be more 
ill than when previouslj seen The evening of the twenty-ninth, his temperature went 
to 105° F and the following morning the child was sent to the hospital Stereo 
roentgenograms were taken of the chest both foi bone detail (figure 1) and soft tis- 
sues The ribs appeared normal but there was a pleurisy and early pneumonic in- 
filtration of the upper lobe of the right lung The white blood cell count at this time 
v,as 16,000, of Vihich 82 per cent were polymorphonuclear neutrophiles, and of these 
17 per cent were eosinophiles This large number of eosinophiles is interesting in 
Mew of the fact that 48 hours later the patient developed a seiere generalized urticaria 
A IMantoux tuberculin test with 0 1 mg O T was negative Follownng the ap- 
pearance of the urticaria the temperature dropped to normal and the boy felt quite 
well except for complaints of pain on movement of the right arm and the neck The 
following dav the patient beg\n to cough and the temperature in the next 24 hours 
mounted to 105 8° F Anedier roentgen-ra^ was taken on July 5, the sixth hospital 
day Tins showed a umform opacity o\er the entire right chest indicating a definite 
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pleural effusion The next day, July 6, thoracentesis was done and ISO c c of a 
slightly cloudy, yellow fluid were obtained, which when cultured produced a pure 
growth of hemolytic Staphylococtus aiucus The course of the patient’s illness was 
quite stormy at tins time, the temperature varying between 98° and 104° F , the boy 
complaining of great pain in the right chest and a severe urticaria coming and going 
intermittently An intradermal injection of a suspension of the killed staphylococcus 
containing six billion bacteria per c c , obtained from culture of the pleural exudate 
produced a wheal 1 cm in diameter surrounded by an area of erythema 6 cm in 
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Fig 2 Osteomjehtis of the posterior portion of the fifth right nb Catheter draining the 
empjema may be seen at the lower left 


diameter The right pleural cavitj was again aspirated on Jul}"^ 8, the ninth hospital 
daj, and 115 cc of exudate remoaed On July 10, a catheter was inserted in the 
pleural caaity between the seventh and eighth ribs m the right posterior axillary line 
for continuous closed drainage The pleural cavaty was irrigated with normal saline 
two or three times daih/ For five da>s following the institution of continuous 
drainage the boy compla/ned of such severe pain in the right chest that codeine was 
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necessary to control it, although his temperature had not risen above 100 8° h After 
this time he seemed much more comfortable, his appetite improved, and his tem- 
perature varied from 99° to 100° F On July 31, the thirty-second hospital day, 
another roentgen-ray (figure 2) was taken to check the progress of the empyema 





Fir 3 He lied costal osteomielitis two and one-half months after onset of the disease 

This showed the pleural caaiU to be almost free of flind and also showed an evident 
osteonnelitis of the posterior third of the right fiftli i^ib Because of the clinical 
impro\emtnt niimfested b\ the child and because it seetned reasonable to behe\e 
that drainage iroin the iinoUed rib was occurring through the pleural ca\it\, it 
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was felt justifiable to withhold surgical interference until further observations had 
been made A roentgen-ray taken 10 days later showed no extension of the process in 
the rib and there appealed to be some indication of new bone formation along its 
superior surface The diainage tube was removed at this time, one month after its 



Tig 4 Healed costal osteoiri} ehtis IS months after onset of the disease 

insertion and on the fortj-s^iind hospital dai The boj continued to improve and 
vas discharged cured, Au^^ 15, after a hospital staj of 48 dajs This patient was 
carefulh follow’ed after le^^ing the hospital and roentgen-rats (figures 3 and 4) were 
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taken monthly until February 1934, six months after his discharge These showed 
progressive filling of the bone defect caused by the osteomyelitis The boy was 
examined m July 1934, one year after the onset of his illness and showed at this 
time a symmetrical chest without visible defects, with no evidence of any activitv 
at the site of his previous costal osteomyelitis 

Summary 

A case of osteomyelitis of the posterior third of the fifth right iib is pre- 
sented which healed without operation, after drainage of the accompanying 
empyema Drainage from the infected rib occurred appaiently into the pleural 
cavity contrary to the usual statement m the literature that this does not occur 
Wolf has lately reported a similar experience 

The etiologic agent of the infection was a hemolytic Staphylococcus autetis 
to which the patient was sensitized and which produced a severe generalized 
urticaria 

The first symptoms of primary costal osteomyelitis of the posterior portion 
of the fifth rib are fever and localized pain The first signs are local tenderness, 
muscle spasm, and pleuial thickening accompanied by a rapidly developing 
empyema Roentgen-ray evidence of infection may not be present until after 
the empyema develops Drainage of the osteomyelitis can and does occur into 
the pleural cavity with spontaneous resolution of the diseased rib 

f 

Note Dr Howard Barker, M D , FACS, of the Surgical Division, instituted and 
supervised the drainage of the empjema in the case presented His assistance is gratefully 
acknowledged 
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EDITORIAL 

OUT-PATIENT CLINIC PROBLEMS OF TODAY 

The character of dispensary work in many cities has changed radically 
since the inauguration of the Federal program of medical relief It was 
provided in that program that medical care m the home and m the physician’s 
office could be paid for from relief funds, but that existing medical institu- 
tions such as dispensaries w'ere not to share m these funds but were to con- 
tinue as a charge upon the private philanthropy or the local tax funds of the 
community The effect of these rulings varied in different parts of the 
country In some cities the major part of the medical care of the indigent 
on the relief rolls was undertaken by the general practitioners and there was 
no increase and perhaps even a decrease in dispensary attendance In other 
communities a policy radically opposed to this was adopted To conserve 
relief funds all of the “ clients ” of the relief administration were herded 
into the dispensaries or onto hospital wards when in need of medical care, 
and the provisions in the Federal regulations for their medical care in the 
home and for the payment of their attending physicians were ignored Ap- 
parently neither plan has pi oved wholly satisfactory to the interested parties, 
1 e the relief administrators, the medical institutions, the physicians and the 
sick people on relief From these experiences, however, it should be pos- 
sible to derive some information of interest 

In those cities in which the maior part of the medical care of the indigent 
has been carried out by the general practitioner and has been paid from re- 
lief funds there has growm up, at least in the minds of the relief administra- 
tors, a realization of the cost of medical care and of the difficulties that arise 
m avoiding abuses in its administration In those cities which have at- 
tempted to unload the whole problem upon existing medical institutions it 
has become apparent that such institutions cannot replace the general prac- 
titioner It is perhaps in this last connection that the most instructive 
lessons concerning dispensaries and their proper functions have been learned 
It has become evident, for example, that a dispensary is no longer a 
dispensary, and that its adoption of a more modern name, “ out-patient 
clinic,” really coi responds to a very fundamental change in its nature Old- 
fashioned dispensaries, places of snap-shot diagnosis and pill therapy, would 
have had less difficulty in handling the swarm of relief cases than the more 
modern out-patient departments The majority of their admissions they 
would have turned aw^ay wuth a clap on the shoulder and an aspirin tablet, a 
compound cathartic pill or a tonic Only a few would have been carefully 
examined But modern standards in out-patient clinics necessitated a com- 
plete histor) and ph}sical ^examination on each admission, and at least a 
urine test, with perhaps ^AVassermann test, a blood count and in cases of 
doubt roentgen-rajs ajjG consultations m special clinics All this w'as splen- 
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did but It was not war, and these were like war conditions Where no 
adaptations weie made the machineiy clogged, overworked and disgusted 
doctors resigned, and the net end result was that the clinic eithei lefused to 
take inoie than a given number of relief cases and thereby failed the com- 
munity, or It disintegrated entiicl) In some cities there has been quite a 
mortality among the smaller dispensaries The lesson would seem to be 
that the modern out-patient clinic is not fitted to do general piactice It is a 
highly organized diagnostic and therapeutic institute for ambulant cases and 
It holds Its volunteer staff together only in pioportion to its ability to main- 
tain standaids of work which will satisfy the desires of that staff to leain 
more than they can learn in their own offices If the emergencies of the 
present social situation foice such an institution into the mass caie of large 
gioups of people piesentmg chiefly minor and simple pioblems its only salva- 
tion lies m adapting its machinery to the new demands It may be helpful 
to establish an adequate admitting s}stem which will divert into a Clinic for 
Minor Illness those cases which do not require the full routine of the major 
departments Such a solution is not ideal but it meets the emergency far 
bettei than an “ appointment system ” which turns away many with no caie 
at all, and is apt to admit today a case of chronic constipation while putting 
off until next week a case of juvenile diabetes 

The physicians in out-patient clinics have suffered not only because of 
the excessive number of cases admitted, and because so many of these cases 
piesented only minor disoiders, but also because they have had to settle 
problems of a type which distressed and did not inteiest them loo often 
after a history of vague complaints had been recorded and an essentially 
negatn e physical examination performed the real purpose of the visit to the 
clinic was found to he in a desiie to be furnished with a certificate of phys- 
ical inability to woik, ivhich might be useful when a “ work project ” was 
threatening The older physician feels that it was one thing, back in the 
days when he was in the army, to mark a malingerer “ duty ” at sick call, 
but another thing to be forced into the unifoim of the relief administration 
and drnen to passing judgment upon the indigent when his puipose in com- 
ing to the clinic was to aid the sick and to perfect himself in his art The 
result of his distaste for the task is probably that he is over-lenient or over- 
se^ ei e — and that he comes a little later on his next day Such problems of 
a medical admmistratne character might well be handled outside of the out- 
patient clinics b} an Examining Board The clinic should ;i^uve only cue 
doubtful cases referred to it for more complete studvr'^^* 

It docs not seem probable that the near futn marked fall- 
ing off m ont-patient dime attendance . shrinkage of Federal 

funds for relief those cities i\hich ha^e l\3 Ed, Voi,^ physicians foi caring 
for the indigent ill tend to tr% caring for tV ° clinics, and those 

winch ha\e alreadx pursued tins method w ill continue it It ite 

true that the number of indigcnts on the relief roli\ dimmish as the lonlf 
heralded “ Work Program ’ comes into effect but n , cqualK true that thX 
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scale of wages paid under that program will not furnish the recipients with 
the means of paying physicians We shall be seeing them in our clinics 
next winter Phis ga change, phis c'est la nieme chose 

The majority of internists are or have been connected with out-patient 
clinics In our various communities we should now lend our counsel in the 
making of plans which will best adapt the out-patient clinic to the role it is 
called on to play 
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The Pi acUtione‘ 1 -’ s Libiaiy of Medicine and Snigeiy Supervising Editor, George 
Blumer, MA (Yale), MD, FACP , David P Smith Clinical Professoi of 
Medicine, Yale University School of Medicine , Consulting Physician to the New 
Haven Hospital VoUime VIII Thciapciiiics Associate Editor, Albert I 
Sullivan, B S , M D , Assistant Professor of Medicine, Yale University School 
of Medicine xhv + 1031 pages, 27 illustrations D Appleton-Century Com- 
pany, New York 1935 Price, $10 00 a volume 

In Theiapeiitics, more than in any other held of medicine, the practitionOr has 
need of a comprehensive, adequately indexed textbook which will give him the ivell- 
considered opinions of experts in the management of the various diseases which he 
may encounter In the treatment of the more common affections the practitioner of 
long experience becomes an expert himself, but for the management of the unusual 
condition he must turn to the advice of others Thus, whether it be for the student or 
for the seasoned veteran, such a work as Volume VIII of The Practitioner's Librarv 
becomes a necessity This volume, to which there are 35 contributors, combines a 
presentation of the principles and technic of therapeutics with a consideration of the 
management of the individual diseases Part I, which is approximately one-fourth of 
the book, is devoted to General Therapeutics, Part II, to Special Therapeutics In 
the latter the arrangement of subjects is in part etiological and in part anatomical 
In the former, dietary, physical and psj'chotherapeutic, as well as medicinal, measures 
are considered 

As has been stated in the review's of the preceding volumes of this series, it is im- 
possible to list the individual contributors or to evaluate the separate chapters In 
general, the discussions are characterized by a degree of completeness which indicates 
liberal space allowances from the publishers Great care has been taken to assign the 
topics to recognized experts in the particular fields This volume could deservedly 
stand alone as a comprehensive system of therapeutics even if it were not supported by 
its fellows in the Practitioner’s Library 

C V W 

Dietetics foi the Clinician By M A Bridges, B S , M D , FACP Second Edi- 
tion 970 pages , 16 X 24 cm Lea and Febiger, Philadelphia 1935 Price, 
$10 00 

This IS an ambitious treatise and a number of the sections have been prepared by 
specialists in particular branches Some of these are very good There is of neces- 
sity in such a large book on diet considerable ovei lapping and repetition The princi- 
pal section (Part H) arranges the various diseases, for convenience, in alphabetic 
order Each disease is first the subject of a general discussion, aftei wdiich sample 
menus are given, followed by general suggestions Thus, for Addison s disease, it is 
recommended that the diet be designed to increase gastric acidity and the oral use of 
dilute “ muriatic acid ” is advised The addition of extra protein to the diet is recom- 
mended to combat weakness, and it is said, this ‘ will frequently tend to offset this 
symptom ” Foods of a “ bland and alkaline character ” are to be omitted A diet 
“ high m sodium chloride ” is recommended since “ it has been recently proved that a 
diet high in sodium chloride serves admirablv to maintain the body tissue fluid ” 
Olives, pickles, salted crackers and cheese are recommended It is, of course, danger- 
ous to rely merely on the salt of the food as adequate for sustaining patients with this 
disease and one should not intimate that such may be the case The same criticism 
applies to the recommendations for the treatment of chlorosis No one relies merely 
on a diet high m iron content alone for its treatment and this fact should be made clear 
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“ Commercial fat-free butter ” in “ minimal quantities,” is suggested in the treat- 
ment of acidosis This preparation is unknown to the reviewer A diet high in cal- 
cium IS recommended in the treatment of hemophilia One would expect this to be 
about as useful as the estrogenic hormone The diet in angina pectoris is advised to 
be that used in “ unc-acid diathesis ” since there is in this malady, according to the 
author, “ a consistent elevation of the blood uric acid ” The treatment of diabetes by 
Short IS concise and clear The chapter on Bright’s disease by Mosenthal is excellent 
There is a large section on pediatric feeding by N I Saxl 

The appendix, bibliography and index occupy the last quarter of the book, 275 
pages A good discussion of alcoholic beverages, with a table of analyses of then 
food values and composition, together with detailed description of the qualitative in- 
gredients of many mixed alcoholic drinks, from cocktails to pousse cafes, is included 
The food tables are very comprehensive and appear to be well arranged They in- 
clude many commercial preparations in common use, analyses of which have not ap- 
peared elsewhere 

G A H 

Child Psychtahy By Leo Kanner, MD 527 pages, 17X26 cm Charles C 
Thomas, Baltimore 1935 Price, i>6 00 

In his introduction the author describes the puipose of this book as follows “ The 
present volume, which is the first textbook of child psychiatry in the English language, 
IS offered as an attempt to cover the entire field of children’s personality disorders on 
a broad, objective, unbiased, and practical basis It has grown out of everyday con- 
tacts with pediatricians, consultation work in a large pediatric clinic and dispensary, 
collaboration with private practitioners and with the vai lous child-canng agencies of 
the community , and teaching activities at the Johns Hopkins University School 
of Medicine It is intended primarily for physicians and medical students but is also 
meant to be of help to all those interested in children’s behavior problems social work- 
ers, psychologists, sociologists, educators, juvenile court workers, etc ” 

The book is divided into two parts The fiist deals with the principles and meth- 
ods of psychiatric examination, diagnosis and treatment In part two the author dis- 
cusses each clinical entity and complaint which brings a child to a psychiatric clinic, 
from the point of view of diagnosis, etiology and treatment Each chapter contains 
a scholarly historical account of the topic and includes the most important references 
to the literature The book, especially the second part, is a useful reference volume 
It is liberally supplied with research data from the autlior’s extensive case material 
Pediatricians will find it full of practical suggestions for the handling of the behavior 
and personality problems which they frequently encounter in their practice 

The author has attempted to steer a sane, objective course among the various 
“schools of thought” which so confuse the student He has done this so skillfully 
that the adherents of each school will accuse him of relative neglect of their theories 
or emphases The author’s leaning is toward the Meverian school and he gives, in 
this book, a lucid, readable account of the philosophy and methods of that school, as 
related to child ps 3 chiatry 

H W N 

Diabetic Manual for Patients By Henry J John, M A , M D , F A C P , Maj 
MRC Second Edition 232 pages, 13 X 20 cm C V Mosby Co, St Louis 
1934 Price, $2 00 

This manual is stated to be ^ non-techmeal guide for the person suffering with 
diabetes ” The author belieiesihfection and o\ creating are the most important causes 
of diabetes and that hereditVis “ reallj of little importance so far as the individual 
case IS concerned ” Diabej^s is more common among Jews, he feels, because they 
are especialU prone to ovUeat and not because of any inherited taint 
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This book should be a valuable aid to the intelligent patient It contains practical 
suggestions regarding the construction and preparation of diets, the injection of insu- 
lin, the treatment of insulin reactions and other questions which fiequenth" present 
themselves to the patient 

G A H 

Biucella Infections in Animals and Man Methods of Laboiatoiy Diagnosis By I 
Forest Huddleson, Department of Bacteriology and Hygiene, Michigan State 
College 125 pages, 24 illustrations The Commonwealth Fund, Division ot 
Publication, 41 East 57th St , New' York City Price, $2 25 
This small volume represents a monograph on the laboratory diagnosis of Brucella 
infections in man and certain susceptible animals Tbe subject is covered in seven 
mam chapters 

Briefly, chapter one devotes itself to a short natural history of the three forms of 
this disease, and to the classification, morphologj, staining and cultural characteristics 
of the organisms Chapter tw-o takes up the methods of isolating Brucella strains of 
bacteria Chapter three covers the pathology, of man, cattle and guinea pigs Chap- 
ter four gives the serological methods in common use Chapter five presents the skin 
testing or allergic method of diagnosis Chapter si\ discusses the opsono-cytophagic 
power of the blood and its application in diagnosis Chapter seven discusses the vari- 
ous means at the disposal of laboratory workers for differentiating the three types of 
Brucellosis The methods given iii these seven short chapters are those w'hich have 
been found reliable in the author’s laboratory Much of the subject matter represents 
original work by the author and his cow'orkeis The remainder represents a selection 
from the methods of others 

The author has the advantage of a very wide experience with his subject To his 
laboratory have come hundreds of stiains of the Brucella organism from many parts 
of the w'orld His original work in the field has been important This small mono- 
graph is therefore authoritative It will be ot great value to all laboratory workers 
called upon to assist in the diagnosis of Brucella infections in man or the low'ei 
Tiumals 

S L J 
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COLLEGE NEWS NOTES 


Gifts to the College Library 

Acknowledgment is made of the receipt of the following donations to the Colley 
Library of publications by members 

The Cyclopedia Corporation of America has presented si\ volumes of the N; 
tional Medical Monographs, as follows 

“ Diseases of the Chest” by J Arthur Mjers fFellow) , 

“The Management of Colitis” by J Arnold Bargen (Fellow), 
“Abnormal Arterial Tension” by Edward J Stieglit/ (Fellow), 

“ Commoner Diseases of the Skin ” by S William Becker , 

“Obstetrics for the General Practitioner” by J P Greenhill, 

“ Industrial Medicine ” by W Irving Clark and Philip Drinker 

Eh Lilly and Company have presented to the Library of the American College i 
Physicians a bound volume entitled “Lilly Research Laboratories Dedication,” ; 
which are reproduced the addresses and proceedings of the dedicatory exercises he' 
on October 11 and 12, 1934, in connection with the dedication of the new Lilly Ri 
search Laboratories 

Dr Albert S Hyman (Fellow), New York, N Y, and Dr Aaron E Parsonni 
(Fellow), Newark, N T, have presented to the College Library their book entitle 
“ The Failing Heart of Middle Life ” 

Dr Olner T Osborne (Fellow) New' Haven, Conn, has presented to 4he Co 
lege Library his new' book, “ The Evaluation of Sj'mptoms ” 

Other gifts not preiiouslv acknowledged are as follows 

Dr Miles J Breuer (Fellow'), Lincoln, Nebr — 1 reprint, 

Dr Albert W Brjan (Fellow) IMadison, Wis — 3 reprints, 

Dr George T Harding (Fellow), Columbus, Ohio — 1 reprint, 

Dr Carl R How'son (Fellow), Los Angeles, Calif — 1 reprint. 

Dr Archibald L Hojne (Fellow), Chicago, 111 — I reprints, 

Dr Henrj J John (Fellow), Clereland, Ohio — 1 reprint. 

Dr Henrj B Mulholland (Fellow), Unnersitj, Va — 7 reprints, 

Dr Alfred J Scott, Jr (Fellow), Los Angeles Calif — 1 reprint, 

Dr Chir L Steih (Fellow) San Diego, Calif — 2 reprints. 

Dr John M Swan (Fellow) Rochester, N Y — 5 reprints. 
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Dr Arthur E Lamb (Associate), Brooklyn, N Y — 3 repiints. 

Dr Thomas D Masters (Associate), Springfield, 111 — 2 reprints. 

Dr George W Millett (Associate), Portland, Ore — 3 reprints. 

Dr W G Weston (Associate), Arkansas City, Kan — 2 reprints. 

Dr J K Williams Wood (Associate), Willow Grove, Pa — 1 reprint 


A testimonial dinner was tendered Dr Ernest B Bradley, President-Elect of the 
College, by the physicians of Fayette County, Kentucky, on June 27, in recognition of 
Dr Bradley’s being elected the President-Elect of the American College of Physicians 


Dr Egerton L Crispin (Fellow), Regent and Third Vice-President of the Col- 
lege, received the honorary degree of Doctor ol Science on the occasion of the 106th 
Anniversary of his Alma Mater, Illinois College, at the Commencement Exercises on 
June 10 


Dr Charles L Brown (Fellow) has been appointed professor and head of the 
Department of Medicine in the lemple Univeisity School of Medicine, according to 
announcements by the University administration recently Dr Brown was at one 
time instructor in pathology, teaching fellow in medicine, and instructor in medicine 
in the Harvard University Medical School He became assistant professor of internal 
medicine in the University of Michigan Medical School in 1928, and was advanced to 
associate professor of internal medicine in the same institution, beginning July 1929 
He became a Fellow of the American College of Physicians in 1929 


Dr^William Gerry Morgan (Fellow), Secretary General of the College, resigned 
on July 1 as Dean of the Georgetown University School of Medicine A farewell 
dinner in his honor was tendered him at the Mayflower Hotel, where sixty members 
of the Georgetown medical faculty were present to pay tribute to the services of their 
departing dean 

Dr Morgan has retired to private practice, while continuing to serve as a Regent 
of Georgetown University 


Dr Charles R Reynolds (Fellow), Major General, U S Army, has succeeded 
Dr Robert U Patterson as the Surgeon General of the U S Army 


Dr Herbert T Kelly (Fellow), Philadelphia, Pa, was guest speaker on June 21 
at the meeting of the Northampton County Medical Society at Easton, Pa , his subject 
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being “ Dependable Laboratory Methods m the Diagnosis and Treatment of Diabetes 
Melhtus ” 


The following Fellows of the College were guest speakers on the program of the 
Tennessee Valley Medical Association and Post-Graduate Assembly at Knoxville, 
Tenn , June 26 to 27 

Dr W D Stroud, Philadelphia, Pa — “ Coronary Disease, Including Angina 
Pectoris ” , 

Dr James E Paulhn, Atlanta, Ga — “Arthritis”, 

Dr Lyle Motley, Memphis, Tenn — “Clinical Value of the Electrocaidio- 
gram in Diseases of the Heart ” 


Dr Ralph H Kuhns, Chicago, 111, Instructor in Neuropsychiatry at the Univei- 
sity of Illinois College of Medicine, will address the annual convention of the Ameri- 
can Congress of Physical Therapy in Kansas City, September 9, on “ Fever Therapy 
in Dementia Paralytica ” 


Dr James W Hunter, Jr (Fellow), Norfolk, Va , became President of the 
Norfolk County Medical Society during June of this year Dr Waltei B Martin 
(Fellow), Norfolk, Va , was made President-Elect at the same time 


The Mississippi Valley Medical Society has been organized to conduct the Tri- 
State Post-Graduate Assembly of Illinois, Missouri and Iowa The first annual meet- 
ing will be held in Quincy, 111 , on October 2, 3 and 4, 1935 Dr Harold Swanberg 
(Fellow), Quincy, has been elected Secretary-Treasurer Among Fellows Vho will 
address the first assembly are 

Dr Albert Soiland, Los Angeles, Calif , 

Dr William C MacCarty, Rochester, Minn 


Dr Albert S Hyman (Fellow) will give two lectures upon resuscitation of the 
d) mg heart at the VII International Medical Post-Graduate Congress of the D'niver- 
sit> of Biussels which meets at Spa, September 20 to October 2, 1935 Dr Hyman 
will also speak before the Rojal Academy ot Medicine in Rome on October 5, and at 
the Unnersih of Bologna on October 7 


/ 

Dr William B Dewar (^^low) and Dr Hubert B Haywood (Fellow), of 
Raleigh, K C lia\e been ap^mted Professors of Medicine in the Wake Forest Col- 
lege School of Medicine 
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Dr Charles J Bloom (Fellow), of New Orleans, has been elected President of 
the Louisiana Pediatric Society 


Dr Louis H Behrens (Fellow), of St Louis, dehveied the valedictor> address 
to the graduates of the St Louis College of Pharmacy on June 6 Dr Behrens had 
graduated from this institution in 1888 


Local Meeting of the Fellows and Associates 

OF THE 

American College or Physicians in the District of Columbia 

On April 16, 1935, a group of the cnihan Fellows and Associates residing in the 
District of Columbia met at the Galhnger Municipal Hospital for a clinical session 
followed by luncheon Dr Thomas S Lee, Professor of Cardiology at Georgetowm 
University School of Medicine, gave a talk and clinical demonstration on the subject 
of auricular fibrillation Dr Walter A Bloedorn, Professor of Medicine at George 
Washington University School of Medicine, gave a talk on the vaiious types of obesity 
and their treatment Dr Charles P Cake, Instructor in Clinical Medicine at George- 
town University School of Medicine, discussed the surgical treatment of pulmonary 
tuberculosis Dr Walter Freeman, Professor of Neuiology at George Washington 
University School of Medicine, demonstrated on a patient with traumatic transection 
of the spinal cord the various technical procedures in diagnosis, including combined 
cisternal and spinal punctures The session was presided over by Dr Wallace M 
Yater, Professor of Medicine at Georgetown Umveisity School of Medicine and 
Governor for the District of Columbia of the American College of Physicians Dr 
Wm Gerry Morgan, Dean of the Georgetown University School of Medicine and 
Secretary- General of the American College of Physicians, addressed the group, re- 
porting upon the various activities and the history of the College Luncheon ivas 
tendered'by Dr Edgar A Bocock, Superintendent of the hospital This is the first of 
such meetings to be held in the District of Columbia It is hoped that next year sev- 
eral adjoining states wnll arrange such a program together 



COLLEGE NEWS NOIES 


217 


OBITUARIES 

GEORGE E BETHEL 

Dr George E Bethel, Dean of the School of Medicine of the University 
of Texas, died April 17, 1935, from cardiac and renal complications of es- 
sential hypertension after an illness of about five months 

Although but 40 years of age. Dr Bethel had rendered a signal service 
to the University of Texas in the field of medical education After his 
graduation in medicine from the University of Texas in 1923 he became, 
successively, Adjunct Professor and Associate Professor in the Department 
of Anatomy in his alma mater, a service which extended over two years 
During 1925 he was an intern in Philadelphia General Hospital, and m 1926 
was advanced to the position of assistant chief resident physician of that 
institution In 1927 and 1928 he was m charge of the Health Service of 
the University of Texas at the Mam Bianch of the University in Austin, 
from which position he was called to fill the deanship of the School of Medi- 
cine m Galveston in 1928 The latter office he held continuously up to the 
date of his death 

During his student years he won membership in the Alpha Omega Alpha 
honorary fraternity He was a Fellow of the American Medical Associa- 
tion, and was elected to Fellowship in the American College of Physicians 
April 7, 1929 

Dr Bethel's comparatively short term of office as Dean of the School of 
Medicine of the University of Texas, combined with the fact that he had 
not been in robust health for several years, prevented his attendance upon 
many gatherings of medical educators Despite these handicaps, however, 
the excellence of his service in the deanship cannot be overstated His one 
interest in life was the advancement of the Medical School, and the proper 
functioning and integration of its various units received his constant and 
thoughtful consideration It is said that he knew personally and intimately 
every student in the School of Medicine He knew those who were fitted 
for advanced study and research, as well as those who needed guidance, those 
who required assistance, and even those deserving punitive measures because 
of scholarship or for other reasons His constant and unfailing 

devotion to the welfare of the School of Medicine, its teaching staff and 
student body, was appreciated by all w’ho knew him He ivas wudely known 
throughout the state, not only by the medical profession but among the laity 
and other professional and educational groups as well So highly was he 
esteemed bj, the members of the Texas Legislature that the Senate of the 
state, which was in session at thcj^ime of his death, memorialized his passing 
w ith appropriate resolutions^-^ 

Dr Bethel was a niaW,f high moral principles, of abiding deiotion to 
his dutA and of unfaihng^iniess to all A\ith wdiom he came m contact His 
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capacity for inspiring students who came under his supervision with the 
loftiest ideals and the highest ethical principles will long be remembered 

Charles T Stone, M D , F A C P , 

Governor for Texas 

JOHN WILLIAM WARNICK 

Dr John William Warnick (Associate), Johnsonburg, Pennsylvania, 
died April 12, 1935, of diabetes melhtus and complications following an 
illness of more than a year Dr Warnick was born in 1863, and graduated 
from the University of Pittsburgh School of Medicine in 1896 He was a 
member of his county and state medical societies, and a Fellow of the Amer- 
ican Medical Association He was at one time county medical director, and 
for more than twenty years he was a member of the Boaid of Health in 
Johnsonburg He was also President of the U S Board of Pension Ex- 
aminers He became an Associate of the American College of Physicians 
in 1925 
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PULMONARY FIBROSIS AND EMPHYSEMA - 

Py Jajues Alexander Miller, AM, M D , F A C P , 

Nezv York, N Y 

In the consideration of these chionic pulmonary conditions I propose 
in the first place to present them not as independent clinical entities but as 
coexistent conditions mutually dependent upon each other and associated 
with all chronic lung disease of whatever causation, and secondly, to em- 
phasize the clinical importance of the functional pathological changes as- 
sociated with these conditions, as distinct from the tissue pathological 
changes with which their names are usually connected 

Detinitions 

We might begin this consideration Avith our definition of these condi- 
tions m terms of function 

Pulmonary fibrosis we would define as an irreveisible failure of the 
self-cleansing powei of the lungs 

Emphysema uc would define as the iiievcrsible failtiie of the pulmonary 
letraction powei 

In order to make our meaning clear we may explain that in the case of 
fibrosis any form of air space obliteration in the lungs (atelectasis, edema, 
infiltration) is essentially a phenomenon involving both failure of the respir- 
atory and of the self-cleansing functions Usually the condition is reversi- 
ble, and then the affected lung areas may reestablish their function If, 
however, the failure becomes permanent, then pulmonary fibrosis is the 
lesult, as an expression of the irreversible failure of the self-cleansing powei 

In the case of emphysema we have a hyperdistention of certain lung 
areas, with unequal distribution of the air m the lungs This condition is 
at first reversible, as in what we are accustomed to call compensatory em- 
physema, that IS, if the causative factor is removed, the normal letraction 
power of the affected areas may reassert itself If, however, the untoward 
conditions aie prolonged, or, as in old age, essential pulmonary tissue changes 
have occurred, then the retra^ion power of the lungs cannot be regained, 
the Philadelphia vJeeting of the American College of Physicians, April 30, 

iTom the Tuberculosis S^?fvice of BcIIeiue Hospital, New York, N Y 
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that IS, the condition becomes iireveisible and tine emphysema lesuhs 
How these two conditions, fibrosis and emphysema, interact upon each 
othei , and how the disti ibution of each in the lungs is affected b) the othei , 
will be emphasized and their clinical significance discussed 

The ideas expressed m this papei are due largely to the stimulus gained 
from the mteiest m the functional pathology of the lungs which has been 
developed by Dr Israel Rappaport of our staff, and we have also been 
fortunate m obtaining the cooperation of Dr Dickinson Richards of the 
Presbyterian Hospital and Dr Andie Couinand of our Bellevue staff m 
the elaboration of the technical details I am undei great obligation to these 
associates for aid m the prepaiation of the material here piesented 

The Functional Pathogenesis or Pulmonary Fibrosis 

The lungs present the most extensive surface of the body that is ex- 
posed to the outside air On account of this exposuie as well as the delicacy 
of their structure, the lungs need special protection to pieserve their most 
important vital function, namely, respiration 

Damaging influences from the outside air are of various soits They 
may be infectious, chemical, or physical m nature, but the damage produced 
results 111 each instance in the same tissue response, namely, the replacement 
of specifically organized tissue by nonspecific connective tissue 

The effects of these influences are frequently most marked m the lower 
and posterior areas of the lungs, as these regions aie more diiectly exposed 
through the laiger descending bronchi and also because they aie the most 
dependent poitions and so less amenable to natuial drainage We conse- 
quently are apt to find many forms of pulmonary fibiosis most regularlj 
m the lower lobes 

The pathogenesis of this condition may be consideied fiist as bronchial 
infection oi exudation, with the action of the ciliated epithelium impaired 
or destroyed, the normal bionchial movements impeded and the air pas- 
sages occluded Then follows the clogging of lymphatics thiough an 
exudate of large mononuclear cells commonly designated as “ dust cells ” , 
and this exudate latei becomes organized into fibious tissue, which begins 
to form in the walls of the bronchi and giadually extends into the peri- 
bronchial tissue, resulting in diminution of efficient respnatoiy space, im- 
pairment of self-cleansing function, and inci eased susceptibility to subse- 
quent bacterial infections 

Clinical Forms or Fibrosis 

There are certain characteristics common to all forms of pulmonar}? 
fibrosis of whatever etiology, but for convenience the conditions may be 
divided into certain clinical categories 

1 Pre-Chincal Foims Under ordinary conditions of modern life, 
particularly m cities, the lungs of all persons are constantly exposed to 
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vaiious of the damaging influences alieady mentioned Everyone is ex- 
posed to fiequent lepetitions of minor pulmonaiy infections such as com- 
mon colds, grippe, bionchitis, etc In cities and industrial centers the lungs 
aie exposed to constant aspiration of paiticulate mattei, fumes and gases 
The cumulative effect of these influences invariably results in a ceitam 
degree of pulmonaiy fibrosis Some individuals aie more predisposed than 
otheis because of the nature of then enviionnient, or perhaps particularly 
because of certain constitutional characteristics, and as age increases, the 
cumulative effect of these influences of course becomes more pronounced 
In the majority of instances the total effect is comparatively slight, the 
ability of the lungs to continue normal function is gieat, and the fibrosis 
that occurs does not present a clinical problem But nevertheless it must 
be borne in mind as a basis upon which under more severe or more pro- 
longed injurious influences definite damage occurs, with definite clinical 
symptoms 

2 Infechoiis Fih oses These forms of pulmonary fibrosis are those 
which have involved the parenchyma of the lungs in the manner already 
described, as the result of more or less well defined chmco-pathologic lung 
conditions of an infectious nature Here are included all of the usual 
chronic lung infections such as pulmonary tuberculosis, interstitial pneu- 
monitis, chronic suppurative conditions, and the like 

3 Occupational Fibi oses These are usually included under the gen- 
eral term of pneumonokomosis, — of which silicosis is the best known ex- 
ample They are fibrotic processes involving primarily the lymphatics of 
the lungs which represent the results of considerable or prolonged exposure 
to industrial dust or other similai agents 

4 Vascitla) Fibiose<; This type is really a pulmonary arteriosclerosis 
and includes the fibrotic processes affecting primarily some part of the 
vascular system of the lungs Many of these forms are of unknown 
etiology, but some of them are well recognized clinical entities, particularly 
those m which the pulmonary changes are associated with chronic valvular 
heart disease or with chronic cardiovascular disease, and likewise that in- 
teresting clinical condition which we have come to know under the name of 
Ayerza’s disease 

It must be undei stood that the line of cleavage between the processes 
included m these four groups is never very sharp The pre-clinical fibroses 
gradually go over into the infectious or industrial forms, the infectious 
forms include many conditions which border on the industrial types, and 
again in the pneumonokonioses, supervening bronchiectatic or pleuritic proc- 
esses may add a purely clinical element to the picture, and, finally, more 
or less vascular sclerosis is characteristic of all other forms of pulmonary 
fibrosis, although it is only ii^ one distinct group of conditions that this 
appears to be the chief path^Iifgical basis of the disease 
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The Functional Pathogenesis of Pulmonary Emphysema 

The cause of pulmonaiy emphysema has been the subject of extensive 
controversy which is not yet satisfactorily settled It may therefore be 
helpful to review briefly some of the various theoiies which have been 
advanced to explain the pathogenesis of emphysema, as a basis from which 
we may lead up to more modern concepts 

It is well known that emphysema develops in old people It is an 
invariable accompaniment of the aging process and in this sense may be 
considered as a physiological change When howe\ er, as is not uncommon, 
this condition develops m a person under 50 years of age, it may be con- 
sidered pathological 

The production of pulmonary emphysema has long been ascribed to 
individual constitutional characteristics, and it has been suggested that these 
may be hereditary it has been noted also that such tendencies are accen- 
tuated when the work of the individual entails exertion out of proportion 
to his constitutional capacity 

Again, it has been observed that emphysema may be brought about by 
prolonged intrapulmonaiy pressure due to air passage obstruction, as in 
bronchial asthma or in more chronic obstructing conditions 

Its causation has also been ascribed by Freund^ to immobilization of 
the bony thorax associated with calcification of the rib cartilages or of the 
intervertebral disks, and this view has in the past been widely accepted 
It is challenged, however, by Schenkei ^ who believes that the chest wall 
changes are piimaiily a chronic contraction of the intercostal muscles, leading 
to fixation of the chest m the expanded position, and that the bony changes 
are secondaiy to this In a similar way, flattening and immobilization of 
the diaphragm widen the costal arch and lead to fixation of the lung, and 
this has been looked upon as an accessory cause of emphysema 

Also the fact that the upper accessory muscles of respiration are brought 
prominently into play and become cliromcally contracted, has been thought 
to be an explanation of the tendency of emphysema to localize itself in the 
upper and anterior portions of the lungs 

The association of emphysema with cases evidencing failure of pul- 
monary circulation, as in chronic cardiac and car diovasculai disease, has 
long been recognized and explained on the basis of the increased fixation 
of the chest cage 

The picture is further complicated by the clinical recognition of what 
we term compensatory emphysema When a consideiable portion of the 
lung loses its normal ventilatory function from any cause, then the remain- 
ing lung areas take on added activity and the alveoli dilate to compensate 
for this loss This condition is frequently confused with true emphysema, 
but as van Leeuwen and his associates ® have shown in their studies of 
asthma and emphysema, compensatory emphysema is a reversible and con- 
sequently recoverable condition Often a return to normal occurs when 
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the bronchial obstruction or othei cause of ventilatoiy embarrassment is 
relieved Emphysema which is at fiist compensatory and reversible may 
become peimanent and irreversible, but only after a pi oti acted time and 
comparatively laiely 

There is still anothei condition, not so geneially recognized, although it 
was 01 iginally described by Laennec * and has recently again been empha- 
sized by another French clinician, Celice,® namely, pulmonary hyperti ophy 
This IS a true regeneiation of new lung tissue as a compensatoiy process, 
and is neither the temporary passive distention of existing lung areas, com- 
pensatory emphysema, nor the permanent loss of lung retraction power, true 
emphysema We shall return to the consideration of this most interesting 
lung condition later in oui discussion of intrinsic lung function 

Modem Concepts It remained for Neergaard ® to furnish the most 
modern and most brilliant conception of the pathogenesis of emphysema 
Fie considers the condition, as we do, as an ii reversible loss of retrac- 
tion power in the lung This retraction power has always been considered, 
however, the function of the lecoil of the elastic tissue of the lungs 

Neergaard recognizes this function, but considers that it represents only 
25 pel cent of lung retraction power The dominating 75 per cent of this 
power he believes is exerted by the surface tension which develops at the 
point of contact between the air and the film of moisture which covers the 
alveolar walls and the capillary air passages This tension acts in the same 
direction and in association with the recoil of elastic tissue 

When interruption of communication occurs m a large number of air 
passages, as, for example, from exudates or bronchial muscle spasm, a 
compensatory hyperexpansion occurs to open up these communications, and 
the pulmonary elasticity is increasingly called upon This overexpansion of 
alveolar surface of necessity diminishes the surface tension, and the redac- 
tion power suffers As the hyperexpansion continues, the return to the 
normal becomes increasingly difficult, although the elastic forces of the 
chest wall are now favoring expiration instead of inspiration, and at best 
the lung can return from a condition of vohimcn pnlmomim mictum to a 
position of normal inspiration, and this is the state of irreversible emphysema 
Luisada,' who has also made valuable contributions to the modern 
knowledge of emphysema, believes that inflammatory changes in the an 
spaces lead to degeneration of the smooth muscle tissue in the walls of the 
bronchioles and alveolar ducts, and he considers that these changes, in 
conjunction with the factor of diminished surface tension noted by Neer- 
gaard, favor the development of the distended air spaces, the thinning or 
breaking-through of the alveolar walls, and the loss of elasticity and retrac- 
tion power of the lungs, all of which are characteristic of irreversible 
emphysema ^ 

Therefore, according tn^iese observers as well as other modern stu- 
dents of the subject, the opjgmal cause of emphysema arises in the air spaces 
and IS usuallj in the ^ure of an inflammation The associated changes 
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in the chest wall, which have been above described as the cause of emph)- 
sema, would consequently, according to this hypothesis, be secondary proc- 
esses resulting from the effort to compensate for the failure of the retraction 
function of the lung 

So, finally, we find that in emphysema, as in the case of pulmonary 
fibrosis, we must look foi the first evidences m the an spaces themselves 
This, as we shall see later in our consideration of the clinical features of 
these diseases, attaches a verj important significance to those early and 
slight manifestations of pulmonaiy disfunction which are often looked 
upon as cases of simple bronchitis of no seiious significance 

Viewed from this angle, the close association which has always been 
recognized to exist between fibrosis and emphysema and bronchitis, does not 
necessitate an explanation of the bronchitis as secondary to the fibrosis and 
emphysema, but rathei the so-called bionchitis, when prolonged or often 
repeated, would be the earl} manifestation of the more seiious failure of 
lung function which we recognize clinically as fibrosis or emph)sema 

The Reciprocal Relationship betw'een Pulmonary Fibrosis and 

Emphysema 

This similaiity in their method of pathogenesis is only the beginning 
of the close connection which exists between these tw^o conditions They 
are almost always associated together, wdien one is found the other also 
exists, but in another portion of the lung, and they aie mutual!} dependent 
upon each other 

We have already noted that fibrosis is often found in the low^er and 
posterior portions of the lungs and that emphysema is found predominantly 
111 the upper and anterior portions 

If the fibrosis is a localized one m the upper lobes, due to infections 
such as tuberculosis or other chronic diseases, then emphysema is also found, 
first in the neighboring lung areas, but also in distant points if the fibrotic 
process is extensive enough The same condition of affairs is found in 
pneumonokomosis and m vasculai fibrosis, both of wduch are invariably 
associated with emphysema 

Such emphysema secondary to fibiosis may be of the compensatoiy type 
and reversible But if long continued, the condition becomes ineversible 
and true peimanent emphysema results as the leti action powei of the lung 
fails 

On the othei hand, if the emphysema is the primary and predominant 
condition, situated, as we have seen, mainly in the anteiior upper lobes, 
then the hyperexpanded lung exerts pressure upon the other lung areas and 
bronchial drainage function m them is impaired and fibrosis lesults These 
changes are most regularly found in the posterior and lower lobes 

So, W'e thus find these two conditions going'^and in hand as the accom- 
paniments of all chronic lung disease, and we caih therefore think of them 
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no longer as two absolutely distinct diseases but rather as one combined 
clinical entity which we may term, in general, chronic lung disease 

The Clinical Picture or Chronic Lung Disease 

In the early stages of these conditions theie may be no symptoms oi 
other clinical manifestations e\en though the underlying basic changes may 
already be quite definite and considerable, as was pointed out in our con- 
sideration of the pre-climcal forms of pulmonary fibrosis When the 
changes aie sufficiently advanced both in tissue and functional pathology, 
then certain symptoms present themselves 

Symptoms These symptoms are most legularly cough, expectoration 
and dyspnea When the disease has become so ad\anced as to seriously 
impair cardio-respiratoiy function, then cjanosis also appears, and when 
the basic conditions of fibrosis and emphysema are associated with or 
dependent upon bacterial infection, then we usually ha\e also fever with its 
accompanying systemic symptoms 

Of all these various symptoms the charactei istically impoitant one from 
the standpoint of function is dyspnea, and it is this symptom wdiich most 
legularly and constantly brings these conditions to our attention clinically 

The recent studies of dyspnea, wffiich Drs Cournand, Brock, Rappaport 
and Richards ® have been making, are of considerable interest, as they ap- 
pear to demonstiate that dyspnea in these cases of fibrosis and emphysema 
IS not due to chemical changes in the blood but rather to the failing coordi- 
nation in the neuromuscular apparatus of respiration This new concept 
of dyspnea as a subjective sensation refeired to the breathing apparatus 
places the responsibility for its causation upon failuie of lung function, 
and may be most helpful in furthering our knowdedge of functional pathol- 
ogy of chronic lung disease 

Physical Signs From the standpoint of examination, while the physical 
signs may be varied and frequently quite marked, it is well known that they 
are very often not characteristic and that the associated piesence of fibrosis 
and emphysema in the lungs tends to modify and obscure such physical 
signs as may be characteristic if either condition be present alone We 
therefore find that physical examination is of comparatively subordinate 
importance 

Roentgenological Signs The most fruitful source of information is 
the roentgenogram But here also w'^e encounter practical difficulties similar 
to those described wnth physical examination, and for the same reason, 
namely, the tendency of associated emph3^sema and fibrosis to mutually 
obscure each other Roentgenologists ha\e noted the fact that with the 
ordinary routine technic it has often been difficult to obtain a correct 
pathological intei pretation of the roentgenogram of these combined condi- 
tions , but the true significan/e of this fact is often not recognized Even 
profound students of ro^?^enology do not as yet thoroughly understand 
the physical and opticaj/iaws wffiich underlie this reaction, the effects of 
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which howevei aie obvious Foi example, the hvei, noimally densely 
opaque to the roentgen-ray, may become tianslucent when a laige loop of 
bowel distended with gas oveihes it, oi the filtiation effect of the bony iib 
makes obvious a density m the underlying lung, which same density is 
invisible m the intercostal spaces by the same ray, or again extensive fibrotic 
processes in lung oi pleui a obscure underlying cavities m the ordinary roent- 
genogram, which can easily be brought out by special procedures and dif- 
ferent penetration This being so, it is easily understandable how fibrosis, 
which pioduces increased densities, and emphysema, which is associated 
with inci eased air content, would not only very definitely affect the roent- 
genological picture m themselves but also have mutually important influences 
upon each other Therefore it is of great practical importance to appreciate 
the limitations of the roentgenological method of examination m the inter- 
pretation of pulmonary lights and shadows m terms of definite pathological 
conditions, unless special technical precautions are taken to avoid error 

Such thorough students of the subject as Pancoast and Pendergiass® 
m silicosis and Fray in emphysema, have done much to increase our roent- 
genological knowledge of these conditions But they too have recognized 
the limitations and possibilities of error in roentgenography In the cases 
of silicosis, Beintker,^^ who has recently studied this subject thoroughly both 
from the roentgenological and functional standpoint, has definitely come to 
the conclusion that the evaluation of the functional disturbances, particularly 
as evinced by dyspnea, is the more important and valuable method of study 

Functional Tests We therefoie find a demand gradually asserting 
itself for some clinically applicable measure of pulmonary functional im- 
pairment Such a measure of function should aid not only m detecting 
the presence but also in estimating the severity of such conditions as fibrosis 
and emphysema of the lung It should be of assistance not only m deter- 
mining the extent of the lesions but particulaily in assessing the degree to 
which each patient has achieved a functional adaptation to his pulmonary 
damage 

Slow progress is being made in attempts to devise laboiatory or clinical 
functional tests which will be of assistance to our understanding of these 
and similar diseases Up to the present time it must be admitted that the 
value of these tests is somewhat limited and that the conclusions to be 
drawn from them must still be considered to be of a tentative natuie It 
maj be of interest, however, to review a few of the tests which are being 
employed by workers m this field 

It would appear that such functional studies might be of the greatest 
importance in the question of prognosis for extraordinary A^anations in 
tolerance to apparently similarly extensive disease are found Also they 
may afford an opportunity to discover constitutionally predisposed indi- 
viduals and to remove them from untoward conditions of woik or other 
environment before advanced and debilitating disease has resulted Fmalh , 
m the now rapidly growing field of thoracic surgery for various chronic 
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diseases these tests may affoid a basis foi bettei selection of suitable opera- 
tive risks and point the way to appropriate measures to meet emergencies 
which may arise during oi after such opeiations 

Some of the moie usual functional tests aie as follows 

Functional Tests or the Lungs 

I The study of the statics and dynamics of the breathing appaiatus 
A Ihe determination of lung volumes 

The purposes of this study are 

1 To measure the volumes of air available for normal breath- 

ing (tidal air) and for extreme breathing (vital ca- 
pacity and Its two components, complementary air and 
leserve air) 

2 lo measure the volume of air which is constantly present 

m the lungs and in winch the mixing of the gases takes 
place (residual air) 

The graphic method is the best for lecording the 
vital capacity 

The determination of the residual air is based 
upon the method of mixing of a known gas, derived 
fiom the work of Van Slyke and Binger For clini- 
cal purposes Christie has described a method whereby 
oxygen is used as a mixing gas Hurtado et al have 
published statistical studies in normal, emphysematous 
and fibrotic cases They emphasize the relationship 
between the different components of lung volumes on 
the one side and the total capacity on the other, and 
they furnish numerous data as to the variation m the 
different ratios m pathological cases The graphic 
registration of lung volumes, either alone or in con- 
nection with a parallel study and recording of pleural 
pressure, as proposed by Koontz and Meakins and 
Christie, provides valuable mfoimation concerning the 
elastic state of the lungs 

Although the employment of this method of study 
of lung volumes is widespread, the warning is justified 
that conclusions from such studies should be sub- 
mitted to rigid criticism First, because the method 
of estimation of the residual air is based on the 
assumption that mixing in the lungs is quite homo- 
geneous, which m cases of emphysema is far from 
true Richards, Cournand and Larsen have recently 
undertaken studies to determine the limits of error 
m this method and the possible corrections to be used 
Ana, secondly, because the study of the vital capacity 
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measuies the maximum volume available for breath- 
ing purposes without anj leference to the power of 
enduiance, in other words without taking into ac- 
count the efficiency of the functioning breathing ap- 
paratus 

B Spirometry 

This method has a great advantage in fulfilling the above 
requirement, namely, the measuiement of the efficiency of 
the functioning breathing apparatus It is simple, physiologi- 
cal, and based upon the recording of the breathing upon slow 
and rapid moving diums, with reference to time The rate 
and depth of the breathing may be easily studied on the 
graphs, as well as the form of each breath, the slope of the 
curve, especially the end of each phase, the pause, the varia- 
tion of the level of the resting position Indirectly also this 
method permits estimation of the speed of the airflow, which 
IS related to the state of the air passages and the dynamics 
of the bieathing apparatus (diaphiagm and moving chest 
cage) The use of adrenaline injection, by modifying the 
state of bronchial resistance permits a better analysis of the 
phenomena 

Maximum voluntary breathing in a standard time should 
also be recorded and studied on the basis of the Aolume of 
each breath and the volume of an breathed per second, and 
compared with the vital capacity tracings 

It is to be hoped that the pneumotachogiaphic method 
invented and developed by Fleisch may become available for 
clinical pill poses, as it registeis directly the change in the 
speed of the airflow and at the same time the form of the 
breathing 

II The study of the lesser circulation 
A Venous pressure 

The best physiological method available is the direct method 
of Moritz and Tabora The position of the right auricle 
which determines the zero point for the measure of venous 
piessuie being quite variable according to the distention of 
the thoracic cavity in emphysema, lateral roentgen-rays of the 
chest should be taken The variation of the venous pressure 
should be recorded in connection with the phase of respira- 
tion and Its variation of amplitude, thus affording informa- 
tion concerning the dynamics of the venous return to the chest 
As an index of the ease with which the blood passes 
through the large veins, right heart and pulmonary vascular 
bed, an elevated venous pressure indicates increase of resis- 
tance somewhere m the vascular path Despite reports m the 
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liteiatuie to the contiaiy, m model ate and advanced emphy- 
sema the venous piessuic is often noimal or even abnormally 
low 

A lecent test associated with the measmement of venous 
pressui e has been devised by Caughey to estimate the capacity 
of the heait and of the pulmonary vascular bed to take care 
of an added load of fluid infused m a standaid time This 
test has a practical value for determining the individual case 
in which saline infusion or blood transfusion may be indi- 
cated or contraindicated, particularly after surgical operations 
B Blood velocity 

This IS a measure of the linear velocity of the column of 
blood through a known segment of the circulatory system, 
including the whole lesser ciiculation The path goes from 
the antebrachial vein through the right heart and the vasculai 
bed of the lungs ending in different parts of the arterial sys- 
tem, according to the method employed The cyanide method, 
whereby the gasping reflex is set up when the head of the 
column of blood carrying the cyanide reaches the sinus caro- 
tides, seems to give the most definite end-point 

As the \arious paits of this system aie subjected to vari- 
able influences whenevei pathological conditions are present 
in the lungs, efforts have been made to isolate smaller por- 
tions, for instance from the antebrachial vein to the alveolai 
area, by using intravenous injections of ethei The relia- 
bility of this method is still doubtful 

In fibiosis and emphysema the blood lelocity thioughout 
the whole system is usually above the upper limits of normal 
C Cardiac output 

The measure of the cardiac output or minute volume of blood 
passing through the lungs is based on methods involving 
either the Pick pimciple whereby mixed venous blood CO. 
IS equilibrated with a known mixture of COo, oi ventilation 
of foieign gases (Grollmann) 

As fai as we are awaie, the poor and uneven diffusion 
of gases through the lungs in cases of emphysema, limits the 
applicability of these methods 

III Ihe study of the physico-chemical state of the arterial blood 
A Arterial puncture 

This IS definitely a clinical method of investigation and affords 
unique information as to the Oj saturation, COo content and 
pressure, level of' the CO. dissociation curve, pH, etc , but it 
requires accurate analysis by the Van Slyke-Neill mano- 
metric appa^us It brings out the integration of the three 
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main factors, namely, ventilation, ditfiision of the gases, and 
perfusion of the lungs 

Clinically it gives indications as to the advisability of O2 
theiapy and enables one to follow its action 
B Alveolar samples 

The analysis of alveolar samples of air is not a substitute 
foi the pievious method, particularly in emphysema and 
fibrosis The uneven specimens obtained in these conditions, 
the poor approximation of the arterial COo per cent and the 
alveolar CO2 pei cent, are good proof of the vai lability of 
the ventilatory condition pi evading throughout the lungs in 
these diseases 

IV The study of the total ventilation 

The measure of the total ventilation with the Tissot apparatus and 
the estimation of the O2 intake and the CO2 output determines the 
metabolic rate of the body and the level of ventilation required 

V Exei cise tests 

In recent years the value of the duplication of most of the above tests 
during exercise has been emphasized In the hands of various work- 
ers the type of exercise varies, from stepping up and down stairs, tD 
a fixed task performed on a bicycle, with the recording of the work 
done m terms of kilowatts Whatever method is used, it seems that 
the form of exercise should produce conditions under which the 
patient is able to feel the strain, and it should be most flexible It 
IS under conditions of actually increased tissue demands that the 
efficiency of the breathing apparatus should be tested 

Special attention should be given to the form, amplitude, late 
of breathing, total ventilation pei period of time, 0 _ intake, arterial 
saturation, and finally to the level of the CO2 dissociation curve 
These data should be observed during the recovery as well as during 
the exercise period 

In general, it should he eniphasized that none of the functional 
tests should be interpreted separately, neither should they exclude 
other clinical data, particularly linear chest measuiements, and ob- 
seivation and recording of the chest and abdominal walls, eithei by 
simple inspection or with the help of the fluoroscope or roentgeno- 
gram 

Among the very numerous functional tests which have been suggested, 
the above have been chosen as the most practical and they are the ones that 
are being used routinely in the functional study of chronic pulmonary disease 
in our Service in Bellevue Hospital 

These and other methods are the type of studies which are beginning 
to be developed and which will certainly play an increasingly important part 
m the clinical study of various lung diseases 
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Clinical Classieicaiion 

For piactical purposes the clinical evolution of chionic pulnionaiy disease 
lay be sepaiated into three phases 

1 The Bionchml Phase It has aheady been hi ought out in out dis- 
ission of the pathogenesis of fibrosis and emphysema that the primary 
mse has been found to he in the air passages, so that in the earhei phases, 
hile the process is mild and well compensated, it lemains localized in these 
issages Thei e may be tempoi ary oi localized pulmonary congestion with 
iterference of drainage function, which manifests itself by a group of 
/mptoms usually attributed to bronchitis We also see these changes going 
ver into chronic persistent bronchial cataiih, fiequently associated with 
llergic asthmatic paroxysms in predisposed mdniduals This predomi- 
antly bionchial phase may persist for a long time before a definite or 
larked change in lung function occurs 

The recognition of the importance of this bronchial phase as the foie- 
unner of serious lung disease has already been emphasized, and fioni a 
linical point of view it would appear that this is the phase m which propeily 
lirected protective measures might control the development of serious dis- 
ase Effective preventive treatment of cases at this stage in time might 
onsiderably dimmish the prevalence of the more serious lung conditions, 
ibrosis and emphysema 

2 Pubnonaty Phase Sooner or later if the bronchial condition per- 
ists, general lung function shows increasing signs of embarrassment which 
equires definite compensatory effort, and then the clinical picture takes on 
he aspect of real pulmonary disease In the literature we find this phase 
lescnbed either as chronic emphysema and bronchitis, or as chronic pul- 
nonary fibrosis associated with bronchitis or bronchiectasis, or as a com- 
)ination of these conditions, with or without specific associated infection as 
n tuberculosis For, as is very evident, the transitions and interactions of 
hese conditions from one to another are veiy fluent 

3 Respi't o-Cv culatoi y Decompensation Phase As the conditions per- 
sist and advance, increasing respiro-circulatory embarrassment is evident, 
ind then cardio-circulatory compensatory effort becomes a conspicuous fea- 
;ure of the clinical picture Hence, we may call this phase the lespiro- 
niculatory decompensation phase It is extremely important to recognize 
;he interdependence of the respiratory and circulatory function m advanced 
Dulmonary disease Yet in the later stages the interaction is so confused 
ihat it IS frequently difficult to state whether th’e symptoms presented are 
lue mainly to respiratory or, on the other hand, to circulatory decompen- 
sation This interacting lelationship between cardiac and respiratory func- 
.1011 111 cliiomc lung disease has been very brilliantly brought out by Castex 
iiid Capdehourat in their study of that most interesting condition known 
is Ayeiza’s disease Whi^ it is often extremely difficult to assess the 
relative importance of th§^respiratoiy and circulatory function, from the 
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clinical point of view the impoitant thing to emphasize is then close inter- 
action, and to lealize that in the end-stages of chionic pulmonary disease 
failuie of function m both of these vital systems may develop 

Intrinsic Lung Function 

Having piesented pulmonaiy fibiosis and emphysema as the fundamental 
bases of all chronic lung disease, and having attempted to interpret these 
conditions as essentially disturbances of function, I wish, in conclusion, to 
suggest the consideiation of a hypothesis which may aid our further 
thinking along these lines 

Foi seveial yeais Di Rappaport of oui staff has clung to the conception 
that theie must leside in the lung a power of piompt adaptation to the 
changing demands upon lespnation, which power cannot be adequately 
explained by the prevailing concepts of the lung as a simple mechanicall} 
elastic oigan Evidence is appaiently accumulating m favor of some such 
conception, which we may designate tentatively as intrinsic lung function 

In oui discussion of compensatory emphysema we called attention to 
the fact that ovei a century ago Laennec i ecognized pulmonar) hypertrophy 
as distinct from emphysema, and that Celice has recently repeated these 
observations 

More recently still, Hilber has offeied some very convincing experi- 
mental eridence in lats, demonstrating that following the extirpation of one 
lobe of the lung, the remaining lung aieas compensate for the loss not only 
by ballooning-up, that is, by compensatory emphysema, but also by genuine 
regeneration with new formation of peifectly efficient lung tissue with cor- 
lesponding new bronchi new vessels and new lespiratoiy alveoli 

The inci easing vogue of lobectomy in tbe surgical treatment of various 
lung conditions should in the near future offer impoitant histological eii- 
dence concerning; the occurrence of such regeneration of lung tissue in 
human beings, and clinically there is already some evidence in its favor from 
the fact that following lobectomy the remaining portion of the lung comes 
to replace most of the space formerly occupied by the excised lobe, without 
however the occurrence of the usual evidences of emph3rsema As far as 
I am awaie, howevei, no histological er'idence is as yet available iii cases 
where these conditions have existed a sufficiently long time, to deteiniine 
whethei or not true lung regeneration has occuired 

Hilber believes this regeneration to be dependent in some way upon 
changes of air currents produced by the extnpation of the lobe 

This evidence is new and important but still such regeneration takes 
some time, and i eadjustments of function would appeal frequently to take 
place more promptly than can be entirely explained by this regenerative 
process In this connection Orsos has however, also very recently, in his 
studies of the respirator} epithelium, reported upon histological evidence of 
a remarkable continuous change which goes on o\er the breathing surface 
of the lung '' , 
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We offer the hypothesis that peihaps these experiments as well as clinical 
evidence suggest the possibility that the breathing surface represents an 
exti aoi dinary surface structuie of the body, which can adapt itself to its 
unique task by so rapid and constant a change of its elements as to enable 
it to retain its extreme delicacy m spite of its vast exposuie to damaging 
influences, and at the same time to i etam its adaptability to the great strain 
of constant respiratory and circulatory movements 

If some such theory could be sustained, it would be of outstanding 
importance in the solution of many vexing problems 

We do not, howevei, need to resort to the hypothetical m order to 
emphasize the importance of functional patholog}' m the study of lung 
diseases 

The field is difficult but extremely fascinating, and we have as yet 
advanced only to the threshold of our knowledge of it Continued scientifie 
and clinical research will make for pi ogress which it will well repay us as 
clinicians to follow with keen interest and appreciation if we are pioperly to 
understand many of the intricate pioblems of chronic lung disease 

BIBLIOGRAPHY 

1 Frvund, W a Uber pnmare fhoraxanomalien, spcziell uber die starre Dilatation des 

Thorax als Ursache eines Lungencmphysems, 1906, S Karger, Berlin 

2 ScHENKFR, D Bcziehung zwischcn starrer Thoraxdilatation und alveolareni Lungen- 

eniph>sem, Dissertation, 1910, Brin and Co, Basel 

3 VAN Lfeuwen, W St, van Niekfrk, J, and Wfltz, G A Studien uber Atmung und 

Thoraxform bei Asthma und Emphjsein, Munchen med Wchnschr, 1933, Ixxx, 681 

4 Laennec, R Th H Traite de I’auscultation mediate, 1819, J A Brosson and J S 

Chaude, Pans 

5 Cluce, j L’hypertrophie du poumon. Pans med , 1929, i, 353-3S6 

6 Nfergaard, K Beitrag zur Lehre \oin Emphysem, Verhandl d deutsch Gesellsch f 

inn Med , 1930, xlii, 624 

7 Luisada, a Uber Lungendynamik, Ergebn d inn Med u Kinderh , 1934, xlvii, 92-184 

8 CouRNAND, A, Brock, H J, Rappaport, I, and Richards, D W Disturbed action ot 

respiratory muscles as a contributory cause of dyspnea (To be published m the Arch 

Int Med ) 

9 Pancoast, H K, and Pendergrass, E P Roentgen technic with especial reference to 

examination to diagnose or exclude silicosis, Jr Indust Hyg , 1934, xvi, 165-168 

10 Fray, W H Roentgenologic diagnosis of chronic pulmonary emphysema. Am Jr 

Roentgenol , 1934, xxxii, 11-22 

11 Beintker, H Die schwere Staublunge in der Versicherungsgesetzgebung, Schriften ad 

Gesamtgebiet d Gewerbehygiene, Heft 43, 1933 

12 Castfx, M R , and Capdehourat, E L Chronologie et phenomenologie des alterations 

morbides chez les “ cardiaques noirs ” de Ayerza, Presse med , 1934, xlii, 268-272 

13 Hilber, H Expcrimentell erzeugte Lungenregeneration, Verhandl d anat Gesellsch , 

1934, xlii, 189 

14 Orsos, F Das Epithel der Lungenalveolen, Centralbl f allg Pathol u path Anat , 

1933, Ivii, 81-88 



ETIOLOGY OF THE PULMONARY FIBROSES AND 
MEDICO-LEGAL ASPECTS OF PNEU- 
MONOKONIOSIS 

By Wm S McCann, MD, FACP, Rocheste), New York 

The medico-legal questions which have drisen m connection with the 
pneumonokonioses are of two kinds those which come from common law 
suits for negligence, and those which are connected with workmen’s com- 
pensation laws Many of our states have not yet included pneumono- 
koniosis m their compensation schedules In these states a furious battle 
IS being fought m the courts, into which medical men are being drawn by 
both sides The physician who is suddenly projected into the “ no man’s 
land, ’ which is the territory of the expert medical witness, finds himself 
between two fires He is faced with ethical problems of the greatest com- 
plexity, bewildered and entangled by the barbed wire maze of legal techni- 
calities, apt to fall in the slippery mud of legal chicanery It is the aim of 
the writer, on this occasion, to attempt to find the way by means of which 
the medical man may extricate himself without dishonor He must not. 
however, be content with this negative virtue He must go farther in a 
positive direction m an effort to mold and guide legal ethics, and to aid in 
setting up new laws and procedures for the better establishment of equity 
He must aid and guide industry in limiting at the source the causes for 
legal action 

In a negligence action the plaintiff should be required to prove two 
things first, that he has sustained an injury, second, that this injury is the 
result of the negligence of the defendant In such actions the medical 
witness may play one of two roles He is most fiequently called upon to 
contribute his opinion as to whether or not an injury has been sustained 
In rare instances he may be qualified to give expert opinion as an industrial 
hygienist or sanitarian on the question of negligence Too frequently a 
medical witness is permitted to give an opinion on the question of negli- 
gence when he is inadequately qualified to give it Most of the ethical 
difficulties of the medical witness can be eliminated if he will observe two 
rules first, to refuse to give an opinion on matters which he outside the 
field of his actual experience as an expert, second, to refuse to give an 
opinion on a hypothetical question m which the premises or assumptions are 
insufficiently exact to warrant the formation of a conclusion 

When the medical witness is called upon for an opinion as to the nature 
and extent of injury to the lungs which may be attributed to the inhalation 
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of dust, there is available for his guidance a considerable amount of accuiate 
information (Klotz“) The work of the experimental pathologists has 
given a clear picture of the evolution of pulmonary fibrosis resulting from 
exposure to dusts of various kinds, with accurate specifications as to con- 
centration, duration, particle si/e, etc Similarly certain industries, notably 
that of gold mining, in which faiily pure silica is the principal noxious 
agent, have had a health hazard which can be rather specifically defined 
The injuries sustained m these industries result eventually m a fairly clear- 
cut nodular fihiosis, which piesents a highly chaiactenstic appeal ance to the 
pathologist or loentgenologist The “ambulance chasing” lawyers, how- 
ever, have not confined their attention to these highly specific injuries 
Suits are filed against industries m which dusts of all kinds are found, 
organic as well as inorganic In many of these industries the nature of the 
dust hazard has not yet been clearly defined Work in progress in many 
centers indicates that the hazard varies tremendously, that some dusts aie 
not only quite innocuous, but even protective m their action as in the case 
of gypsum, sea coal, aluminum oxide and certain clays (Gardner '' ®) 

The plaintiff’s attorney is very larely able to adduce evidence either of 
the quantity or composition of the dust, or of the particle size The dust 
is usually described m vague and general terms Statements are given as 
to Its effect on the visibility of objects in the room, the amount settling out, 
on clothes, face, machinery, beams, etc In consequence when the plain- 
tiff's case IS complete the assumptions in hypothetical questions based upon 
it are frequently inadequate to justify an opinion as to the competency of 
the conditions described to produce the injuries alleged to exist 

The defense in these actions may or may not possess data as to dust 
counts, petrographic and chemical analyses, roentgen-ray spectrum analyses 
When these data are available they are sometimes suppressed There is 
rarely time, in the preparation for trial to submit the question to the ex- 
perimental pathologist for settlement In such cases some indication of the 
pathogenic possibilities in a dusty trade, concerning which other data are 
lacking, may be obtained by making a roentgen-ray survey of the men 
employed in it For instance, roentgen-ray examinations were made of 
the chests of 673 men applicants for reemployment, of whom 156 were 
foundry men and 517 a general group of industrial employees including 
some workers having had dust exposures of a hazardous nature, such as 
enamelling, sand blasting, chipping and grinding, but a majority of the 
general group were not exposed to recognized dust hazards The following 
IS a crude analysis of the findings in this group 


Group 

Total 

P neumonokotuosis 
Active pulmonary tuberculosis 
Healed pulmonary tuberculosis 
Non-tuberculous respiratory infectic 
Other abnormalities / 

Normal 


Foundry Non-foundry 


No 

Per Cent 

No 

Per Cent 

156 


517 


21 

13 46 

22 

4 25 

4 

2 56 

7 

1 35 

11 

705 

39 

7 54 

16 

10 25 

86 

16 63 

oo 

1410 

62 

1199 


52 54 

301 

58 20 
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From the foiegoing figures it is quite appaient that pneumonokoniosis 
develops in a considerable number of foundry workers after long exposure, 
in the foregoing senes after an average employment of about 17 years 
Our experience leads us to believe, however, that the dust hazards in a 
foundry are not so great as those which exist m some othei industries or 
occupations (gold mining, sand blasting) This may be due to the fact 
that dust concentrations are not so great, or to the admixture of other con- 
stituents in the dust which modify the action of pure SiO. Against the 
17 years required to produce pneumonokoniosis in a foundry we can com- 
pare the 9 to 12 years required to produce silicosis in the gold miners of 
South Africa (Fraser and Irvine ■‘) While the figures show a definitely 
greater incidence of active tuberculosis in this group of foundry workers 
as compared with the laiger general industrial group oui experience does 
not indicate that the tubeiculosis hazaid m foundries is nearly as great as 
that reported for some of the other dusty tiades We have obscived not 
infiequently the healing of tuberculosis in men duiing the earlier stages 
of foundry pneumonokoniosis It is tiue, of course, that tuberculosis 
tends to become inevitably progiessive in the nodular stages Lanza and 
Vane^' give statistics which show that the geneial mortality of foundry 
men is 55 per cent above the expected, and their mortality from tuberculosis 
79 per cent above the expectancy , but these figures are low when compared 
^\lth those of gold, silver, lead, zinc, and copper miners among whom the 
mortalitv from tuberculosis is from 8 to 18 times the general expectancy 

Colhs and Yule ® present a most startling comparison of the general mor- 
tality experience in a group of workers in silica dust with that of a standard 
population and a group of workers not exposed to silica Their analysis 
shows not only a great excess mortality from tuberculosis and all other 
respiratory diseases among the silica workers, but an extra mortality from 
such apparently unrelated causes as cancer, ceiebral hemorrhage, cirrhosis 
of the liver and valvular heart disease as well These findings lead Collis 
and Yule to the conclusion that “ silica is such a body poison as is lead 
even though it exerts its maleficent influence, especially with regard to 
tuberculosis, mainly on the respiratory organs through which it gains access 
to the body ” 

Such general statements in regard to the most severe silicotic injuries, 
when placed before a jury may give quite an erroneous impression of the 
seriousness of the hazard in the foundry industry or in gj'psum miners or 
in other dusty occupations in which the health hazard is relatively small 
Data of the soit introduced by Lanza and Vane^“ are of the utmost im- 
portance to the medical witness in forming his opinion as to the competency 
of a given exposure to produce the injury claimed The witness must on 
the other hand keep clearl} in mind that the common law suit deals with an 
mdnidual case, and not with a ivhole population submitted to analysis by 
an actual'}’’ 

The relationship of non-tuberculous infections to dust in the production 
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of pulmonary fibrosis is not as clear as that of tuberculosis One reason 
for this, no doubt, is their lack of specificity and the difficulty of producing 
or controlling them in experimental animals From the studies of McCon- 
nell and Fehnel “ and Colhs and Yule '' it appears that the death rates for 
all non-tuberculous infections are higher among woikers in siliceous dusts 



Fig 1 Roentgenograph made of the lungs of S B , October 12, 1929, during the 
second attack of acute respiratory infection He had been employed as a sandblaster from 
1920-1929 

than in the general population In the roentgen-ray survey of 673 men 
to which we have previously referred, that type of fibrosis of the lower por- 
tions of the lungs such as is commonly seen in individuals suffering from 
chronic bronchitis or chronic upper respiratory infections, occurred more 
commonly in the non-foundry group The number of men in the survey is 
too small to make the figures absolutely reliable They suggest, however, 
that the worker m silica more frequently succumbs to acute pulmonary 
infections instead of surviving with chronic infections producing fibrosis 
Proske^' has presented a bactei lological study of some of the non- 
tuberculous infections occurring m pneumonokoniosis, dealing largely with 
the anaerobic fuso-spinllar organisms 
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An interesting case illustrating the role played by a recui ring non- 
tuberculous infection in the evolution of a nodular fibrosis is that of S B , 
a man of 52, who was employed during the years 1920-1929 as a sand- 
blastei in a stove factory Beginning m the spiing of 1929 he had the first 



Fig 2 Roentgenograph made one month after figure 1, the signs of infection having 

subsided 

of a series of severe respiiatory infections with fever, leukocytosis, puiulent 
sputum In October 1929 he had the second attack of this type The 
1 oentgenograph of his chest at that time is shown in figure 1, revealing dif- 
fuse soft nodular shadows m both lungs with dense confluence at the bases 
Figure 2 shows the roentgenograph made one month later when the infec- 
tion had subsided and all physical signs had disappeared The roentgeno- 
graph reveals only a diffuse increase m the peiivascular peribionchial mark- 
ings with the faintest suggestion of nodulation In January 1932 a third 
attack of acute respiratory infection occurred In figure 3, the roentgeno- 
graph reveals dense shadows of consolidation in both lower lobes Figure 
4 is the roentgenograph made in October 1934 during an interval of free- 
dom from evidences of infection It reveals a considerable increase in the 
density of the peribronchial perivascular shadows and dense shadows in 
both hilus regions and right base 
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In January 1934 the i oentgenograph shown in figuie 5 was made dining 
an interval of fieedom fiom acute infection This shows an increase in 
the nodular shadows diffusely distributed through both lungs, though more 
densie in the bases 



Fig 3 Roentgenograph made of chest of S B on January 9, 1932, fourteen months after 
ngure z, during third attack of acute respiratory infection 

In March 1934 another attack of pneumonia occurred Figure 6 re- 
i ea s a ai ea of consolidation at the right lung base 

n arch 1935 the patient was free of acute respiratory infection 
le roentgenograph (figure 7) made at that time reveals a diffuse nodular 
rosis consistent with a diagnosis of silicosis The evolution of this fibro- 
sis occurre over a period of six yeais, during which four separate attacks 
o 1 one lopneumonia occurred In each attack repeated examinations of 
the sputa failed to reveal tubercle bacilli 

If this case were in litigation, with only the occupational history, clinical 
an roentgeno ogical findings upon which to base an opinion, a diagnosis 
o pneumonokomosis complicated by chronic respiratory infection could be 
reasonable medical certainty ” Such an opinion might be 
mo 1 e , lowevei, if an autopsy were performed, in which sections were 


240 


WM S MCCANN 


subjected to micro-mcineration by a technic such as that of Irwin in 
addition to the usual stained piepaiations The data should also include 
chemical study of the ash of the lung McNally has collected data on ash 
analyses from the literature and his own findings, which show that a wlue 



Fig 4 Roentgenograph of chest of S B , made October 24, 1932, during a period of 

quiescence of infection 

of more than 2 mg SiO_ pei gram of diied tissue indicates undue exposure 
to dust Silica determined chemically in this way may have been deiived 
in part from silicates For this reason chemical analysis of the ash should 
be supplemented by petrographic examination, and in addition to roentgen- 
ray spectrum analysis as described by Bale and Fray,^ which gives a roughly 
quantitative estimate of the amount of free silica and of the silicates present 
The medico-legal problems of pneumonokomosis under Workmen s 
Compensation are very different from those of the common law In the 
Province of Ontario and in Wisconsin compensation may be adjusted to 
the degiee of disability incurred The problem of finding a yaidstick foi 
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the measui ement of disability has been under acti\ e investigation at the Uni- 
versity of Rochestei foi thiee years, and it is still fai fioni solution From 
observations of the pulinonaiy capacity and its subdivisions, and of the 
venfilation dm mg exeicise '■ we may say that simple fibiosis compaiable 



Fig 5 Roentgenograph of chest of S B , January 1934, made during a period of freedom 
from infection Nodular fibrosis has become more distinct 

to the primary stage of siniple silicosis is not disabling In the second 
stage of uncomplicated nodular fibrosis, there is practically speaking no 
disability for ordinary manual work if allowance is made for age In our 
observations the subjects with nodular fibrosis had an average age of 47, 
while that of the normal controls with which they were compared was 23 
jears If emphysema is added to the fibrosis, either by the intercurrence of 
asthma or m compensation for ttie shrinkage of a part of the lung in dense 
fibrous agglomerations, disabdfty is gieatly increased It may fairly be 
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rated at 100 per cent when the residual air i caches 50 pei cent of the total 
capacity 

The demonstration of active tubeiculosis at any stage should justify the 
award of compensation for total disability In the case of primary pneu- 



Fig 6 Roentgenograph of chest of S B , March 1934, during the fourth attack of acute 
respirator} intection five years after the first attack 

monokoniosis of foundry workers, or iron miners, this may not be perma- 
nent, as tuberculosis may heal in this stage under appropriate treatment 
In the age groups m which pneumonokomosis is most frequently found, 
car lovascular disease becomes increasingly frequent, and such disease may 
contrijute to the production of dyspnea When this factor is detected by 
tie c inical or electrocardiogi aphic examinations it is impossible to deteimine 
le re ative contributions of respiratory and caidiac lesions to the disability 
o^\e^er, i tie wewpoint of Colhs and Yule“ is accepted, namely, that sil- 
^ feCnera ody poison as is lead, the differentiation between the two 
o respiratory disability, when they 'coexist, becomes less important 
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m achieving equity m compensation awards This would be tiue particu- 
larly if cognizance were taken only of the extra hazaid due to the occupa- 
tion, so that compensation foi complete disability were awarded m the ratio 



Fig 7 Roentgenograph of chest of S B , March 1935, six years after the onset of acute 
respiratory infections, during an interval of freedom from acute symptoms 

of the extia mortality above standaid expectancy to total mortality for the 
workman’s age group in his paiticular occupation 

Conclusion 

In this rambling discussion I have endeavored to show the complexity 
of the medico-legal aspects of pneumonokomosis which makes it so difficult 
to secure equity under the common law m negligence actions Pure pneu- 
monokoniosis probably does not exist outside of laboratories The fibroses 
of the lungs of workers m dusty trades are probably the result of a com- 
bined action of dust and of infection, non-tuberculous as well as tuberculous 
It IS extremely difficult to establish the responsibility for negligence in indi- 
vidual cases Equity is more b cely to be achieved through workmen’s com- 

f 

/ 
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pensation undei a geneial occupational disease law in which awards are 
adjusted to the degree of disability 
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TREATMENT OF CHRONIC RHEUMATOID ARTHRI- 
TIS, FURTHER OBSERVATIONS ON THE USE 
OF STREPTOCOCCAL VACCINE ^ 

By Charles W Wainwright, M D , F A C P , 

^ Boltimoic, Mivyland 

In a previous communication U have lepoited the results of attempts 
to confirm the blood cultuie studies of Cecil, Nicholls and Stamsby " m 
cases of chronic rheumatoid arthiitis The technic of these investigators 
was followed in detail except foi two minor variations which were devised 
to lessen the chances of contamination In but a single instance were 
streptococci recovered fiom either the blood stieam or the joint fluids so 
cultured These results did not substantiate those of Cecil, Nicholls and 
Stamsb}' and others, who report the presence of streptococci in the blood 
stream of 50 per cent or more of cases of chronic iheumatoid arthritis 
They agree, however, with the observations of Dawson, Olmstead and 
Boots ^ and others, who failed to recover streptococci from either the blood 
stream or from joint fluid with sufficient frequency to be of significance 
This lack of uniformity in the results obtained by different observers leaves 
us in doubt about the frequency with which stieptococci occur in the blood 
stream of patients with chronic rheumatoid arthritis, and makes it impos- 
sible conclusively to maintain that the joint reaction in this disease is a 
focal or metastatic lesion This does not mean that the streptococcus plays 
no part in the pathogenesis of the disease or even that it may not be the 
chief cause, but merely puts m question the manner in which the joint re- 
action IS produced 

That the streptococcus is associated with chronic rheumatoid arthritis 
is indicated by the results of agglutination tests Agglutinins for hemolytic 
streptococci have been found m the sera of patients suffering from this 
disease by all investigators who have searched for them Dawson, Olm- 
stead and Boots ^ found them in 67 per cent of 157 cases, m dilutions vary- 
ing from 1 to 20 to 1 to 2560 Nicholls and Stamsby ® found agglutinins 
for their “ typical strain ” in practically all patients with chronic rheumatoid 
arthritis I have reported the study of 51 cases in which 46, or 90 per 
cent, showed agglutinins for hemolytic streptococci when tested against 
ABij, a “typical strain” obtained from Cecil, Nicholls and Stamsby, and 
against the scarlet strain NYo Since this report I have increased the num- 
ber of cases studied to 87 I have found that the same proportion gives 
positive results, having demonstrated agglutinins for ABjs and NY 5 m 79 , 
or 90 per cent, of the 87 cases 

In a previous article I reported the occurrence of positive skin reactions 
in 55 cases of chronic rheumatoid arthritis tested mtracutaneously with salt 

* Read it the Philadelphia meetinij of the American College of Physicians, May 1, 1935 
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solution suspensions of l.eat-k.lled streptococci In these 49. or 90 p r 
cent reacted maximally to a hemolytic strain, whereas only 6, or 10 per 
cem, gave the maxinuim reaction to a green strain The number of cases 
tested for their skin reactions to streptococci has now been inci eased to 
Table 1 gives the results and includes also the skin leactions in case 
combined arthritis. 10 cases of h>pei trophic arthritis and 3 cases of Stills 

disease * 

Table I 

Skin Reactions to I ntracutaneous Injections of Hemoh tic and Green Streptococci 

Reacting Reacting Reacting Reacting Reacting 
giving to to to to total 

negative j gt^am 2 strains 3 strains 4 strains 5 or more 
reactions 


Rheumatoid Arthritis 
Combined Arthritis 
H\ pertrophic Arthritis 
Still’s Disease 


25 78 

2 11 

3 10 

1 3 


Cases of Chronic Rheumatoid Arthritis Showing 
Maximal skin reaction to hemolytic streptococci 
Maximal skin reaction of vindans streptococci 
No skin reaction 


Having demonstrated the stiain of streptococcus among the many used 
to which a patient was most skin sensitive, this information was use as a 
guide to vaccine tieatment Twenty-eight patients with chrome 
told arthritis received streptococcal vaccine mti avenously at 'yeekl} ui m 
for periods varying fiom two months to over one year The 
treatment were reported m the previous publication, and since tien ^ 
tional patients have been treated The present leport will 
results of treatment in this group of 45 patients ^ 

The group comprises 40 cases of chronic iheumatoid aithntis 

cases of combined arthiitis in which the evidences of iheuina , 

predominated In eveiy instance all foci of infection wtre furthei 

sufficient time was allowed to elapse to be sure that no ene disease 

benefit was to be derived fioin the lemoval of the infections e 
had been present for not less than 6 months, the average ura .i 
cases being 18 months, a sufficient length of time to justi y cassi ^ 
as chronic arthritis Of the 45 patients, 30, or 67 per cen , 
evidence of inipi ovement , 15, oi 33 per cent, have shown no cear ) 

strable improvement . . , 

Because of the predominance of positive skin reactions to remo y ^ 
strains of the streptococcus the vaccines which were used were prepare 
from hemolytic strains m all but two instances Ten strains of ^ 

streptococcus derived from different soui ces were used In 11 cases 
“ Maith strain obtained from a case of heiiaolytic streptococcus septicemia 
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was used, in 10 cases, NYn, a scailet strain, in 6 cases the “ Lee ” stiain, 
obtained from a case of hemolytic sti cptococciis septicemia with acute in- 
fectious arthritis, in 6 cases AB, , a “ typical stiain ” fuinished us by Cecil, 
Nicholls and Stainsby, in 3 cases “ James,” a scarlet stiain, and in 3 “ Cot- 
ton,” a strain obtained from a case of hemolytic stieptococcus septicemia 
111 one case each, ” Eians,” a scarlet strain, ” Schmedes,” ” Altomare ” and 
“ Birge,” strains from unknown sources, were used The viridans strains 
used were “Tscheftei,” obtained fiom a knee joint, and “Waller” fiom 
an unknown soui ce 

The patients have leceived weekly intiavenous injections of vaccine pie- 
paied fiom the stiam to which they had shown the maximal skin sensitivity 
The initial dose was approximately 5 million organisms contained in 0 5 c c 
of vaccine The dose was increased by 0 5 c c , provided no constitutional 
reaction occurred Febrile reactions weie aioided by beginning witli a 
small dose and increasing the dose sufficiently slowly The mciease in 
dosage was gauged by the patient’s response and no set schedule of dosage 
was followed In some instances fevei did come on after the first few 
injections, but the subsequent doses were sufficiently i educed to prevent fur- 
ther reactions Although no constitutional reactions occurred, as a rule the 
patients complained of focal reactions for about 24 houis after each injec- 
tion Ihis reaction was manifested by increased pain in the invoked joints, 
but after the leaction subsided the symptoms were usually improved The 
improvement experienced always came about slowly, as a rule making its 
appearance m from four to six weeks after tieatment was begun In some 
instances it progressed more rapidly than m others, but often was not a 
steady improvement From time to time during tieatment joints have 
flared up but would often subside m a shorter time than was the patient’s 
previous experience with exacerbations of such degree In some cases defi- 
nite improvement has been observed up to a point at which the arthritis 
seemed to become stationary, and beyond this point no further improvement 
was obtained The benefit derived manifested itself by decreased pain, 
reduced swelling of the joints and surioundmg soft tissues, and increased 
mobility of the joints We have seen fusiform fingers dimmish greatly m 
size and the swelling of other involved joints also decrease In two in- 
stances improvement was m progress when the treatment was interrupted, 
111 one instance because of the development of pulmonary tuberculosis with 
large hemoptyses, and m the other because of a cerebral thrombosis which 
produced a right hemiplegia In both cases an exacerbation of the arthritis 
followed Subsequently treatment was begun again and m each case im- 
provement once more occurred In the first instance much more improve- 
ment followed the second course of treatment than had followed the first , 
m the second instance an equal degree of improvement followed both 

Streptococcal vaccine was given intravenously to two patients suffering 
from active pulmonar}' tuberculosis The increase m dosage was made very 
cautiously and constitutional relictions were entirely avoided In both cases 
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the arthritis has lmpro^ed during treatment and in one case improvement 
has been more striking than in an} other case m the series The pulmonary 
tuberculosis not only has not piogiessed but healing has gone on, and in 
one case the pulmonaiy lesion now is considered to be inactive 

During treatment the skin reaction to the strain used has regularly di- 
minished in intensity and in most instances has entirely disappeared Fur- 
thermore, agglutinins have appeared m the patient’s sera for the strain em- 
ployed, when not already present, and when present, as was the case with 
the hemolytic stiains, the titre has materially increased during treatment 
One case improved during treatment to such an extent that the joints 
were consideied inactive Destructive change had not taken place The 
previously affected joints appeared objectively normal and the patient was 
having no symptoms Ihe skin reaction, ^\hlch originally was an area of 
erythema 2 25 cm in diameter with a central aiea of induration of 0 5 cm , 
became quite negative During treatment the patient had developed agglu- 
tinins for the strain used to a dilution of 1-5120 It seemed advisable to 
discontinue treatment Three months later there was an exacerbation of 
the arthritic process and the sedimentation rate \\as then 51 mm in one 
hour Furthermore, the skin reaction to the strain used, completely nega- 
tive three months before, now reappeared and was an area of erythema 
1 5 cm in diameter Further treatment of this case has only just begun 
and we do not know what results may follow 

In all of the cases treated the sedimentation rate has been elevated, in 
some much higher than in others The highest rate at the beginning of 
treatment was 54 mm in one hour and the lowest was 15 mm In 19 cases 
we have had the opportunity to follow the sedimentation rate during treat- 
ment and in this small series our observations have not been conclusive In 
one of the most active cases, a man with eveiy finger on each hand fusiform 
and inflamed and with both ankles actively involved, the rate was 1/ mm m 
one hour when treatment was started There has been decided improve- 
ment m the ankles and the fusiform swelling of the Angers has diminished 
somewhat m size, yet the sedimentation rate has varied between 13 mm and 
22 mm m one hour and is now 13 mm In others the rate has steadily 
dropped with improvement as might be expected This was observed m 
12 instances In others there has been an initial drop with a secondary 
rise, usually not to the original level, and m still others there has been no 
1 eduction whatever in the elevated sedimentation rate, although both sub- 
jective and objective improvement occurred In the cases which have not 
improved the rate has not ^arled from its initial elevated level 

Fifteen of the 45 cases treated either have not improved or else the 
change which has come about has been so slight that improvement was 
questionable In this group are three cases of combined arthritis, five 
cases showed longstanding and extensive change involving many joints, 
111 se\en cases we thought it reasonable lO expect improvement but thus 
far none has come In none of the cases has the arthritis been made worse 
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by tieatment and no untoward leactions have occutied In a few instances 
the urine has been followed after the injection of vaccine and in none has 
there been any evidence whatsoever of irritation of the kidney 

Table II 

Cases Treated with Streptococcal Vaccine 

No of cases Improved Unimproved 

Rheumatoid Arthritis 40 28 ( 70%) 12 (■30%) 

Combined Arthritis 5 2 (40%) 3 (60%) 

Comment 

The attempt has been made to influence the joint leaction in chronic 
iheumatoid arthritis by the intravenous injection of streptococcal vaccine 
This bacterial group was selected by reason of the universally demonstrated 
ability of the sera of chronic arthntics of the rheumatoid type to aggluti- 
nate hemolytic strains of streptococci Just what this reaction may imply 
we cannot definitely say at this time but it cannot be entirely without sig- 
nificance It IS unlikely that natural agglutinins ‘ would be so strikingly 
congregated as we find them in this type of arthritis, whereas they are found 
only mfiequently m individuals suffering from othei diseases and in normal 
people I have found the reaction particulaily useful in the differentiation 
of hypertrophic from rheumatoid arthritis and m establishing the existence 
of a rheumatoid arthritis when combined with hypertrophic arthiitis 
Keefer; Myers and Oppel ° have shown that the agglutinating substances are 
contained in the proper globulin fraction of the serum and that they are true 
agglutinins It seems to me that the almost uniform demonstration of this 
^§§^^utiriatmg pioperty of the sera of patients suffering from chronic rheu- 
matoid arthritis is the most convincing evidence yet produced to incriminate 
the streptococcus of playing a role in the etiology of the disease On the 
other hand, Myers, Keefer and Holmes ^ have found that rheumatoid arthii- 
tis IS not accompanied by an increase m the antifibrinolytic property of the 
plasma as is observed following proved hemolytic sti eptococcal infections 
and in rheumatic fever, and one hesitates to state emphatically that the 
presence of agglutinins indicates a causal relationship when the organism 
can be isolated so infrequently from patients with rheumatoid arthritis and 
w'hen no other direct connection can be established Just what the relation 
IS must await further study At the present time I am investigating 
wdiether or not the presence of agglutinins m arthritic sera for hemolytic 
streptococci is confined to human strains or can be demonstrated for the 
other groups of Lancefield’s classification 

Since the agglutination of hemolytic streptococci occurred too fre- 
quentty in this disease to be regarded as an accidental association we pro- 
ceeded to test chronic arthntics fo** evidences of sensitivity to streptococci 
We found that not only was the patient with this disease skin sensitive to 
streptococci but that this sensitivity was much moie pionounced for hemo- 
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lytic Streptococci than for green stiains Ninety per cent ga\e the maximal 
skin reaction to the foimei and 10 per cent to the latter We ha\e not com- 
pared this with the skin leactions of non-arthntics We wished ineiely to 
learn to what stiain of streptococcus the given aithiitic was most sensitive 
when he showed agglutinins m his blood sei um foi hemolytic sti ains of this 
bacteiial group The demonstration of skin sensitiMty does not of neces- 
sity indicate eithei a joint sensitnity oi a general sensitivit), but m each 
case v e have obsei ved the skin i eaction to dimmish dui mg treatment and 
m most instances to disappear entirely The obsei vation that the skin re- 
action reappeared in one case during a lecurrence of symptoms after treat- 
ment had been stopped may be of fai -reaching significance if this occurrence 
IS found regulaily under these circumstances 

In treating these cases we wished to see wdiat relation might exist 
between the diminution of sensitivity to streptococci, as demonstrated by a 
decrease in the intensity of the skin reaction, and the manifestations m the 
joints bjot only has the skin reaction diminished during treatment but the 
agglutinating power of the patient’s serum for the organism used has in- 
creased In the cases show'ing improvement these changes have occurred 
concomitantly wnth improvement in the joints We do not pretend to say 
tiat this relation establishes the specificity of the joint reaction In the 
cases failing to show" improvement under treatment there has been no dif- 
cu ty m developing agglutinins or m laismg their titre w'hen a heniolj"tic 
strain was used, and in these the skin reaction also diminished The benefit 
erned may be due to a non-specific reaction We have how'ever, elimi- 
nated the febrile reaction, to wduch is commonl)" attributed the benefit 
lesulting from the usual forms of non-specific ^accme therapy" We have 
attempted to desensitize the arthritic to the strain of streptococcus to w"hich 
he showed the greatest sensitiveness Furtheimore, the strain used be- 
onged to that group of bacteria for which the patient possessed agglu- 
tinins in his serum And w"hen this property of his serum indicates so 
definitely some relation of streptococci to his disease although the nature 
of this relation is unknown an alteration of this sensitivity could reasonably 
affect his arthritis It is entirely possible that the steady increase in dosage 
IS not necessary, but m all cases w'e have regularly increased the dose, keep- 
ing below" the point at which constitutional reactions w"ere produced I do 
eel that the long continued use of vaccine is of value and ha\e not hesitated 
to treat some cases for more than a year 

The group in w"hich I have been able to follow" the sedimentation rate 
IS sma but the results obtained are confusing A diminution m rate with 
improvement or an unaffected rate in cases failing to show improvement 
1°^. °Sicak but the bizarre findings would tend to cause one to 

nor ^ guide to improvement I have not found it 

° test to determine whether or not improvement 

ut lave attempted to confirm the clinical evidence of ini- 
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provement by its use Ceitainlj we aie dealing with a test which is 
subject to many vaiiablcs and we have thus far found it of doubtful value 

Summary 

1 Seventy-nine of 87 cases of chionic iheumatoid arthritis weie found 
to have agglutinins for hemolytic streptococci in their sera 

2 Seventy-five of 78 cases of chionic rheumatoid arthritis showed skin 
reactions to one or more strains of streptococci 

3 Sixty-nme cases, or 88 pei cent, showed the maximal reaction to 
hemolytic strains, whereas 6 cases, or 7 7 pei cent, showed the maximal 
reaction to vindans strains Three cases showed no skin reactions to 
streptococci 

4 Thirty of 45 cases of chronic rheumatoid arthritis have shown im- 
provement when treated with vaccine prepared from the strain to which 
they were most skin sensitive 
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GASTRIC ACIDITY IN CHRONIC ARTHRITIS 


By Edward F Hartung, M D , and Otto Steinbrocker, M D , 

New Yo)k, N Y 


Achlorhydria and hypochloihydna are fiequently mentioned as ac- 
companiments of chronic arthiitis, but a search of the literature does not 
reveal any recent investigations of their occurrence m which the present 
technic including fractional analysis or the present standards of interpreta- 
tion have been employed There has, moreover, not been found any attempt 
to differentiate the gastric secretions in rheumatoid arthritis from those m 
osteoarthritis, although the present day division of arthritis into these two 
great groups would seem to make such a distinction of importance 

The object of this study was three-fold to determine the gastric acidity 
in chronic arthritis by the fractional method, to compare the gastric acidity 
in rheumatoid and m osteoarthritis, and to deteimme the difference between 
the gastric acidity m aithntics and that m normal subjects 

Table 1 gives a summary of the previously published reports on gastric 
acidity m arthritis In no study was the distinction made between rheuma- 
toid and osteoarthritis The incidence of achlorhydria found m these pub- 


Table I 

Published Reports on Gastric Analysis in Arthritis 



Method 

Sex 

No 

of 

Cases 

Achlor- 
hydria 
per cent 

Hypo- 
chlor- 
hydna 
per cent 

Normal 
Acidity 
per cent 

Hyper- 
chlor- 
h} dria 
per cent 

Woodwark ‘‘ 

E* 

j 

10 

20 

40 

0 

0 

Faber ‘ 

E 

— 

65 

23 

— 

0 

0 

Lottrup ® 

E 

— 

9 

44 




Bell ’ 

Ft 

— 

13 

38 

23 

14 

23 

Coates ' 

E 

— 

20 

70 

5 

25 

0 

Venables ® 

F 

— 

8 

— 

— 

SO 

cure 

Douthwaite - 

F 

— 

30 

0 

0 

90 


Ashcroft “ 

F 

— 

50 

large proportion 

0 

Lsonably 

Miller and Smith 

F 

F 

F 

M 

170 

80 

24 

17 

7 

6 

''jG in dDsage 

Hurst “ 

F 


15 

20 

33 

,-ne dose, keep- 






Aoduced 

I do 


* E — Ewald test meal 
t F — Fractional gastric analysis 


_ r ± 

^have not hesitated 


hshed reports varies from 70 per cent in Coates’ ^ 

Douthwaite " These results are difficult to inter/ , , 

bered that until the publication of the work of^/ ST onTto 

♦Recened for publication April 22 1935 provement I ha\e not foiinrl it 
From the Arthritis Clinic, Department of MediA ^vhetber or not 

School and Hospital N or not improvement 

252 T* the clinical evidence of 
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there weie no leliable figures for the incidence of achlorhydria in normal 
subjects at various ages The incidence of achloihydria is now known to 
increase with advancing yeais Since osteoarthritis is more common m 
older individuals it may be seen that, if among the repoited cases theie hap- 
pened to be an undue numbei of osteoai thritics, the high incidence of 
achlorhydria in such a series might be atti ibutable not to ai Ihritis but to the 
high average age of the patients Probably all that can be inferred from 
these earlier papeis is that achlorhydiia is a common finding m arthiitis 

Method 

A group of 70 patients with chronic arthritis was studied This group 
consisted of an equal number of subjects with osteoarthritis and iheumatoid 
arthritis Only classical cases of each type were included Fractional 
gastric analysis was performed on each patient before tieatment was in- 
stituted 

The Rehfuss method, somewhat modified, was employed The tube 
was passed and a fasting specimen obtained Eight ounces of “ Cream of 
Wheat,” cooked with water, were then given After this feeding 10 c c of 
the gastric content weie extracted every 15 minutes Each specimen was 
titrated against tenth-normal sodium hydroxide Topfer’s reagent was used 
as the indicator Histamine was administered as a gastric stimulant in a 
few of the analyses We did not think it important for the purposes of this 
study to use it as a routine procedure 

Results 

In estimating the results of qui analyses the standards of BelH weie 
followed These are somewhat/at variance with those of other waters, 
but seem most applicable here^' The previous studies of arthntics sum- 
marized in table 1 which we are comparing with our own figures, weie also 
based on Bell’s standards Thfese aie as follows 

1 Achloi hydi la, in which jiree hydrochloiic acid is piesent at no period 
of the analysis 

2 Hypochloihydria, in wqiich no fraction has contained fiee hydio- 
chloric acid in excess of 10 units (0 0365 per cent hydrochloiic acid) 

i Gastric Acidity in Arthnms Table 2 gives the details of each analy- 
sis, and table 3 presents a synopsiis of the results in our cases All our cases 
were females The geneial sex jinci deuce in our clinic is about five females 
to one male Analyzed accordimg to the standards of Bell, we find the fol- 
lowing results The average age i of patients with iheumatoid arthiitis was 
41 years, and of those with osteoarthritis, 52 years The incidence of 
achlorhydria, nevertheless, was 28 16 per cent in the former group, compared 
with 25 7 per cent m the latter jThe incidence of subacidity totalled 45 6 
per cent in rheumatoid arthritis Jsxid 28 7 per cent in osteoarthritis It is 
to be noted also from table 2 th?/t the general trend toward increased acidity 
IS greater m the osteoarthritis i group 
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Table II 

Fractional Gastric Anal>sis in Rheumatoid and Osteoarthritis 


Rheumatoid Arthritis 35 cases 


Osteoarthritis 35 cases 




Minutes after Feeding Num- 
ber Fast- 
of mg 

15 30 45 60 75 90 case 


Minutes after Feeding 


0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 9 

0 2 

0 0 

8 10 

0 5 

0 0 

0 5 

0 2 

0 10 18 

0 2 4 

10 20 24 

0 0 14 

0 13 25 

0 10 31 

1 18 20 

0 20 17 

10 30 33 

24 20 42 

5 40 40 

21 45 45 

30 52 34 

10 24 36 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 2 
0 0 
0 0 


0 3 

0 0 
13 0 


24 10 


15 0 

11 0 

34 28 

15 — 

9 1 

— 15 25 

22 27 24 

42 50 20 


43 60 43 
65 52 15 


30 

45 

60 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

13 

9 

7 

12 

15 

20 

17 

9 

0 

0 

0 

0 

0 

29 

16 

21 

11 

16 

34 

36 

16 

60 

26 

40 

24 

23 

19 

44 

25 

20 

30 

40 

28 

45 

50 

21 

37 

30 

27 

16 

0 

10 

58 

56 

36 

29 

15 

58 

51 

34 

45 

33 

30 

46 

54 

38 

20 

29 

39 

55 

76 

78 

54 

66 

87 

35 

20 

5 

33 

30 

41 

16 


13 


0 0 
0 0 


^ I 
0 0 


57 68 

42 31 

18 0 
63 56 

30 — 

33 30 

42 42 

13 0 

38 48 

85 — 

85 92 

5 25 

50 23 

47 


' HCl in terms of tenth normal sodium hydroxide 


Table III 1 

Summary of Results in Rheumatciid and Osteoarthritis 
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2 Compmison of Gastnc Acidity in AitJuttic<; with That in Nointal 
Subjects It IS now generally accepted tliat achlorhydria may occui in other- 
wise noimal people, and that theie is a steady increase in the incidence of this 
anacidity from youth to old age Vanrant et al “ of the Mayo Clinic made 
a study of the gastnc analyses of 3,746 subjects who had been found free of 
any disease affecting the mucous membiane or secietoiy activity of the 
stomach Then data on the incidence of achlorhydi la in this group appeal 
in table 4 We are quoting only that pait of their work i elating to “ tine 
achloihydiia,” wheie fiee acid did not appear eithei after repeated frac- 
tional analysis or after the injection of histamine 


Table IV 

Prevalence of True Achlorhydria * 




Males 



Females 

Age m 







3^ears 

Cases 

Per Cent 

Total Cases 

Cases 

Per Cent 

1 

' Total Cases 

20-24 





111 

3 

3 2 

94 

25-29 

8 

3 6 

220 

9 

5 8 

156 

30-34 

5 

1 30 

169 

13 

76 

172 

35-39 

9 

' 3 9 

232 

24 

11 1 

217 

40-44 

27 

10 3 

263 

17 

10 9 

156 

45-49 

19 

93 

203 

18 

14 8 

122 

50-54 

37 

18 5 

200 1 

27 

15 8 ! 

171 

55-59 

27 

17 8 

152 

31 

20 8 

149 

60-64 

36 

23 1 

156 

39 

28 1 

139 

65-69 

24 

23 0 

103 

15 

26 3 

57 

70-74 

7 

20 6 

34 

5 

23 8 

31 

75-79 

2 

18 2 

11 




Total 

200 

10 8 

1,854 

201 

13 8 

1,454 


* After Vanzant et al ’ 


Most of our cases of rheumatoid arthiitis lange between 30 and 50 
years of age, the average being 41 years In Vanzant’s group of normal 
females between these ages the aveiage incidence of achlorhydria was 10 8 
per cent This figui e is much lower than the 28 6 per cent which we found 
in our senes of rheumatoid aithritis Our gioup of osteoarthritis patients 
vaiied between 40 and 60, the average being 52 years In Vanzant’s noi- 
mals of this age, the incidence of achlorhydi la was 15 5 per cent, whereas 
in oui osteoai till itics the incidence was 25 7 per cent 

In figures most comparable to V anzant’s, published by Sagal, Marks, and 
Kantor,’^ summarizing the findings of gastric acid m 6,679 ambulatory 
gastrointestinal cases, we find that the incidence of achlorhydria from 30 to 
50 years is 6 5 per cent, and from 40 to 60, 12 per cent 

Discussion 

The status of gastnc acidity in aithritis is important for a proper ap- 
preciation of the disease as a whole Although in the past opinions have 
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been held to the contrary, it is now gcneially accepted that achlorhydria, 
when found in arthritis, is a secondary factor and probably not directly 
1 elated to the basic etiology of the disease It is probably an attribute of 
the constitutional inadequacy so prominent in arthiitis Other conditions 
characterized by geneial debility aie known to be associated with increased 
incidence of anacidity In addition to the well-known variations of gastric 
acidity in gastiointestinal conditions, free hydrochloiic acid is known to be 
absent oi diminished at times in acute infectious diseases such as typhoid 
and paratyphoid, and after such acute infections as typhus, influenza, pneu- 
monia, and enteritis In malaria and pulmonary tuberculosis it has been 
noted that achlorhydria and hypochloi hydria become more common as the 
disease progresses In addition to its presence in pernicious anemia where 
it may have a causal relationship to the etiology, achlorhydi la has been found 
frequently m other chronic, debilitating diseases such as diabetes melhtus, 
hyperthyroidism, and pellagra 

It has been pointed out that high carbohydrate intake tends to lower 
gastric acidity Large amounts of cane sugar (100 grams) or glucose in 
concentrated solution markedly depress gastric secretion and delay evacua- 
tion of the stomach The high carbohydrate intake of pre-arthi itis patients 
has received comment in the literature 

The role of the sympathetic nervous system in gastric secretion is prob- 
ably important, and its function is known to be deianged in rheumatoid 
arthiitis Cannon^'* states that in normal men and animals all painful 
stimuli cause some inhibition of the entire phase of gastric secretion, as do 
fear, anger, anxiety, and kindred emotions For this reason, the continuous 
or sudden pain associated with arthritis may be an etiological factor in these 
gastric findings \ 

Theie still exists a dispute as to the mechanism of achlorhydria The 
older idea was that achlorhydria is usually due to a gastritis of the chronic 
type and that the infection, possibly introduced with food, is generally 
blood-borne and secondary to disease in some other part of the body More 
recently, it has been held that there is more evidence favoring the belief that 
it is a congenital condition There may be a familial tendency 

The exact effect of achlorhydria on gastroriitestinal function is not clear 
Its responsibility as a cause of diarrhea is min'miized today Heath, Castle, 
and Strauss have shown that the intrinsic factor is not absent in achlor- 
hydria except in the presence of pernicious anemia It has been stated that 
a lack of acid in the stomach allows swallowed/bacteria to enter the intestinal 
tract Recent work of Furby and Arnold,"® /however, throws doubt on the 
bactericidal powers of free hydrochloric aclid ni relation to stomach and 
intestinal bacteria 

Our studies lead us to believe that achlort^ydna occurs frequently enough 
to be an important part of the clinical picture m chronic arthritis In this 
condition the administration of hydrochlofyr acid appears to be of benefit 
when indicated by diminished gastric acidity' 
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Conclusions 

1 In a group of 70 patients with chionic aithritis, achloihydria occuired 
in 28 6 pel cent of the cases with iheumatoid arthritis, and in 25 6 pei cent 
of the cases with osteoaithiitis, hypochloihydiia was detected in 17 pei 
cent of the foiniei and in 3 per cent of the lattei 

2 The incidence of subacidity was greatei in iheumatoid arthritis than 
in osteoarthritis, although the lattei represented an oldei age group 

3 Achlorhydria and hypochlorhydria appeared with reinaikably greater 
frequency in our group of arthritic patients than m normal subjects of the 
same age 

4 Subacidity appears with such fiequency m chronic arthritis that it 
must be considered an important feature of the clinical picture of that 
disease 
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DIFFERENTIAL DIAGNOSIS OF DISEASES OF 

THE LIVER ■ 

By B B ViNCi.NT L^o^. FA CP, FJulodclpIua, Pennsylvania 

An adequate discussion of the diffeicntial diagnosis of Iner disease 
would have to consider the following groups 

1 Hepatitis toxic and infectious 

2 Hepatocliolangitis 

3 Hepatic-intestinal toxemia 

4 Simple hepatic cirrliosis 

5 Pigmented cirrhosis w.th anthiacosis 

6 Cirrhosis witii iiemochromatosis 

7 Kinnear-Wilson cirrliosis 

8 So-called Banti’s disease 

9 So-called Tropical Liver 

10 Cancer of the luer 

11 Syphilis of the Iner (relatnel} common; 

12 Tuberculosis of the liver (comparatively rare) 

13 Hydatid evsts (dog disease) and other cysts 

14 Distomiasis or liver fluke (sheep or fish disease) 

15 Trematode or other parasitic disease 

16 Amebic abscess 

17 Various bacterial abscesses ^ 

18 Acute fatty degeneration (chloroform, phosphorus, carbon tetrachloride, e c ; 

19 Acute yellow atrophy or acute necrosis (various arsenicals atophan, cinciopien, 

farastan, etc ) 

20 Acute ictero-hemorrhagic spirochetosis (Weil’s disease) 

21 Hemolytic jaundice with splenomegaly 

22 So-called simple catarrhal jaundice 

23 Various liver conditions in relation to gall-bladder disease 

Tt IS obviously not feasible to coAer this ground in a brief paper and there- 
fore only three groups of cases will be discusseo^ the toxemias, the cirrhoses 
and acute yellow atrophy \ 

I feel it is fair to assume that in biliary tract disease as in other system 
diseases, disturbances of function precede the \ development of structural 
changes Therefore, it is most important to ICarn to recognize some of 
the early signs and symptoms of functional hve‘r disease, and to know the 
pathways by winch the toxic effects created there'by may reach the liver and 
other vital organs of the body by vicious circle'' routes, thus preparing the 
way' for organic disease f 

In advanced liver disease the differential/ diagnosis is relatively easy 
The history and physical examination couplecP with good clinical experience 
may often alone suggest or actually make th^ broad major diagnosis But 
in early states, and indeed in later stages, off liver disease there is so often a 

* Read at the Philadelphia meeting of the Americaj ii College of Physicians, May 1 1935 
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merging oi overlapping of changes in hepato-celliilai stiucture or hepatic 
damage that one derives much assistance from the laboratory and from duo- 
denal tube studies and from loentgen-ray observations m claiifymg the de- 
tails Tests for liver function enable us, at least to some extent, to classify 
better the type of liver disease with which we are dealing 

It IS highly important that we learn to recognize the early cirrhosis case 
by symptoms, signs and laboratory studies before the classical picture has 
developed and decompensation has occuried It is certainly no gieatei di- 
agnostic feat to recognize the teimmal picture of either portal or biliar} 
tiirhosis than to recognize the terminal picture of decompensated lenal dis- 
ease as described by Richard Bright over a bundled years ago The ne- 
phiitic with marked anemia, edema or general anasarca, cardiac malfunction 
with chronic passive congestion of liver and other organs, a urine boiling 
solid with albumin and loaded with granular and waxy casts presents a 
striking clinical picture The case with advanced decompensated cirrhosis 
IS likewise easily recognized by his hepatic facies, his pinched sunken fea- 
tures, his sallow color or actual jaundice, his emaciated costal cage, his 
bloom stick arms, his usually greatly enlarged abdomen, distended by as- 
cites , his spindle legs, or m later stages with cardiorenal decompensation, his 
ankle, leg and scrotal edema, his distended abdominal collateral veins, per- 
haps a tiue caput medusae, his hemorrhoids and frequently his esophageal 
varices, his enlarged or shrunken h\er Such marked physical signs con- 
stitute an easily identified picture, but this picture is a terminal one 

The time to recognize and to treat cirrhosis of the liver is m the early or 
latent or compensated stage so that the terminal decompensated stage with 
ascites may be prevented or become less frequent I now have a number of 
such cases recognized clinically and pioved by biopsy at exploratory lapaio- 
tomy, whose disease has been controlled for 10 to 15 years and for whom 
paracentesis, the ammonia salts and the mercurials, novasurol and salyrgan 
have not been required All patients with potential or early known liver 
disease should select a diet high m carbohydrates, drink no alcohol, guard 
against a thyrotoxicosis, and against respiratory and enteric disease, and 
lead an outdoor life In addition, courses of biliary drainage of the liver 
for detoxifying purposes and a safe biliarj^ secretogogue, such as dechohn 
should be used They should be particularly warned against the use of the 
arsenicals (arsphenamine, neoarsphenamine, even cacodylate of soda) and 
the quinoline derivatives (atophan, cinchophen, farastan and the like) If 
such a patient has to undergo operation chloroform as an anesthetic should 
never be used 

The early symptoms and signs of potential cirrhosis of the liver are 
similar to those which also occur in the hepatic-intestmal toxemias and in 
mild hepatitis (the latter less common in America than in tropical zones, 
where it eventuates in the so-called tropical liver) In all of these condi- 
tions there may be an antecedent history of simple catarrhal jaundice, of 
typhoid or other enteric fever, of constipation from childhood up, perhaps 


/ 
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a statement that calomel courses, or saline purges have been used for years, 
finally creating and completing the constipation-laxative-enema habit vicious 
circle Perhaps an antecedent history may be obtained of the use of the 
aisenicals, the quinolines, of excess iron oi coppei, or of a piccednig chloro- 
form anesthesia 

These are factors which piepare the way for subsequent structural 
change In my opinion the two most important, and perhaps least studied, 
functions of the liver are its detoxifying power, for instance its ability to 
deaminize the poisonous ammo acids, and its bactei lolytic or bactericidal 
power, that is its ability to entirely destroy or at least kill the bacteria 
bi ought to the liver by the blood, especially the mesentenc-splenic-portal 
blood 

In the early stages of a potential cirrhosis the patient complains of undue 
fatigability, a sense of torpor or lethargy He is unrefreshed after more 
than eight hours’ sleep, which ma)' be heavy but is often broken by disturbed 
dream states, or even by severe nightmaies Frequently — if one questions 
— mild to severe cramps m toe, foot arch or leg muscles will be complained 
of Diurnal drowsiness, particularly after meals, is common Patients 
say that they feel “ toxic ” or doped They lose alertness, state that they 
cannot concentrate, that they feel mentally confused and are increasingly 
forgetful Some speak of momentary di/zmess, of dancing scotomata or 
miiscae volitantes , and some give a history of biliary migraine and vomiting 
They may be emotional or tearful , or they may be pessimistic, gloomy, de- 
pressed, or even may develop severe melancholia They are petulant over 
their appearance, complaining of their sallow color and frequently of acne 
vulgaris One will note that the blonds become increasingly sallow, the 
biunettes increasingly swarthy The sclerae are icteric, the stools slightly 
deficient m bile, the urobilinogen index is high, indican may be m excess, 
liver spots or cloasmata may appear, sometimes petechiae or “ ruby points ” 
may come and go Telangiectases, even the small spider web type, above 
the costal margins are important signs to note The differential values of 
the Van den Bergh test are often helpful The icterus index may show la- 
tent if not actual jaundice There may be an mciease m uric acid, un- 
destroyed by the liver, a diminution of urea, insufficiently formed by the 
liver, possiblv an increase of blood cholesterol ; These are all helpful when 
present but are frequently absent Bromsulphal ein retention, when present, 
and evidence of diminished liver secretion and excretion of bile as deter- 
mined by duodenal tube study are of diagnostic^ value A positive galactose 
test suggests hepato-cellular damage but is usua Hy negative in the early stage 
with which we are now concerned / 

It is a question how patients, presenting f he above described clinical fea- 
tures, should be classified In earlier publicsitions, for want of better terms 
I have designated them as hepatic toxemias? , intestinal toxemias and when 
overlapping symptoms were present, as hepa^ic-mtestmal toxemias 

Certainly such symptoms and signs are obften the prelude to the appear- 
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ance of more striking clinical pictures of toxemia or hepatitis, or of cirrhosis 
Itself The part played in the later evolution of the disease bv such factors 
as disease of the gall-bladdei , the heart, the pancreas or the colon must be 
passed over m this biief summary as must also the existence and importance 
of certain vicious ciicles which I have described elsewhere ^ 

Now let us turn to a very brief discussion of the classification of the 
cirrhoses One may follow either Chauffard’s classification which outlines 
the methods by which cirrhosis is induced, oi one of the classifications based 
upon purely anatomical considerations, such as Adami’s or Senator s 
However, I prefer Rolleston’s classification with its simple division into two 
mam groups This seems preferable to an etiologic classification, since the 
causes of cirrhosis are legion, or to a classification based on size, hyper- 
trophic and atrophic, or to an attempt to classify by the relative involvement 
of the liver and spleen, such as is implied in the terms hepatomegahc, spleno- 
megalic or hypersplenomegahc biliary cirrhosis, etc Rolleston’s classifica- 
tion appeals by its simplicity and bv its quick approach to the more common 
clinical features He divides the cirrhoses into 

1 Oidinaiy or common cm hosts Elsewhere this is variously described as portal 

cirrhosis, Laennec's cirrhosis, multilobular cirrhosis, alcoholic cirrhosis and 
even chronic interstitial hepatitis In this form, hematemesis is an early 
symptom , ascites a terminal incident Jaundice is not prominent The liver 
may be either large or small but is multilobularly involved The spleen is at 
times enlarged but not so constantly as m group two 

2 BtUaty cm hosts Here jaundice is prominent and long continued Hematemesis 

and ascites are both less common, although ascites in small amounts may occur 
just before death The liver is always enlarged, often extremely so, reaching 
a weight of 4500 to 6000 grams The surface is smooth and unilobular The 
spleen is usually enlarged, often greatly so This group Rolleston subdivides 
into (a) a simple hypertrophic biliary cirrhosis, and {b) obstructive biliary 
cirrhosis (for instance common duct gall stone) 

There are further variations and enlargements of the above two mam groups 
depending on associated lesions such as carcinoma, syphilis, malaria, various 
cysts, various abscesses, chronic passive congestion from a fading heart, 
hemolytic jaundice with splenomegaly and so on, all of which add distinctive 
features and signs which need not be discussed at this time There are also 
larer forms of cirrhosis which must be classed separately the pigmented 
cirrhosis with anthracosis (filler’s disease) , cirrhosis with hemochromato- 
sis — so-called bronzed diabetes with glycosuria, and that rare and obscure 
cirrhosis described by Kmnear-Wilson with neurological signs pointing to 
involvement of the lenticulan nucleus m the brain 

I apologize for merely outlining this important subject so that there 
maj" be space to devote to a ve'ry brief Avord picture of acute yellow atrophy 
of the Iwer or, more properly called, acute necrosis This is a dreadful 
malady It is characterized by decreasing size of the liA'er, by jaundice, 
fever, by certain nervous symptoms and too frequently by a fatal termina- 
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tion Some cases called subacute yellow atrophy differ only by the degree 
and not by the chaiacter of the illness and may recover with appropriate 
treatment, as did a case we i ecently reported “ As particularly dangerous 
causative factors may be mentioned chloroform narcosis, phosphorus poi- 
soning, the arsenical and quinoline derivatives, carbon tetrachloride, and 
exposure to the fumes of trinitrotoluene (TNT) and tetrachlorethane 
As m other liver diseases the ground has been prepared or the patient pos- 
sesses an individual susceptibility to either the disease itself or to some agent 
which causes it Forhnstance, a fatal case which I saw recently in consulta- 
tion during the third stage could be traced back to 17 tablets of cmchophen 
taken for “ arthritis ” The arthritis may have helped to prepare the ground 
and the patient’s idiosyncrasy to cmchophen did the rest 

The onset is usually insidious because of a latent peiiod of two to four 
weeks Indefinite malaise, early, mild digestive symptoms or a jaundice at 
first undistinguished from the simple catarrhal variety may be the initial 
symptoms There may be vomiting, muscular pains, constipation with 
bile deficient stools, and bihrubmuria These features characterize the 
first stage 

The onset of the second stage is a turn for the worse with the appear- 
ance of nervous symptoms Headache becomes more intense, photophobia, 
dullness, restlessness and delirium Muscular twitchings extend from iso- 
lated muscle groups into general convulsions Babmski’s sign is present 
If one excepts the jaundice the clinical picture resembles meningitis 

In the third stage vomiting becomes more troublesome, and may be 
bloody, the pupils dilate, the pulse is rapid and thready, respirations in- 
crease, the temperature may be subnormal or rapidly rise to high fever 
levels, frequently petechiae and submucous hemorrhages occur, drowsiness 
becomes progressive , the patient lapses into coma and usually dies 

The liver may at first be swollen but rather quickly shrinks and shrinks 
so that but little percussion dullness may remain The jaundice may in- 
crease but never becomes of the obstructive type, the urobilinogen index 
rising to higher levels The stools aie light colored but not clay white 
The urine appears like strong tea The blood coagulates slowly and con- 
tains excess bilirubin, its cholesterol content may vary but is usually de- 
creased, ammo acids, leucine and tyrosine, are in excess both in the blood 
and urine Urea is diminished , uric acid is increased Positive blood cul- 
tures are rare, even for B coli Blood sugar decreases to dangerously low 
le^els and this decrease parallels the clinical seventy of the disease Brom- 
sulphalein dye is retained in the blood The Van den Bergh test yields a 
biphasic or a delayed direct reaction The galactose test mav be positive 
up to a urine content of six or more grams 

Aside from the above details the diagnosis can be suspected because of 
the jaundice with severe constitutional and cerebral symptoms and particu- 
larly because of the decreasing size of the liver 

All patients should be given the benefit of urgent treatment, since some 
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:over, and more will do so by propei treatment This consists of warmth 
liver region, blood tiansfusions, intiavenous sugar, carbohydiate fluids 
mouth, salt and sugar by bowel and subcutaneously, duodenal drainage 
remove toxins and general supportne measures Bile salt preparations 
mouth or vein are dangerous until aftei jaundice has subsided If one 
List be tried, dechohn is the safest Sometimes calcium by vein and but- 
cks and parathormone may help 
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TREATMENT OF PERIPHERAL VASCULAR DISEASE 
BY MEANS OF SUCTION AND PRESSURE 

ByE M Landis, F A C P , and 1 H IhrzzoT, Philadelphia, Pennsylvania 

At the meeting of the College in 1934, one of us piesented ceitain 
obseivations ^ indicating that blood flow to the extiennties could be in- 
creased at least tempoi ai ily by appl} mg alternate negative and positive pres- 
suie In patients with peripheral vascular disease and advanced organic 
arterial occlusion this procedure elevated skin tempeiature conspicuously, 
often relieved cyanosis, usually diminished rest pain and favored the healing 
of indolent ulcers While symptoms were quite geneially relieved it was 
then felt impossible to do more than speculate upon the permanence of that 
improvement To quote the statement then made, “ The practical impor- 
tance of suction and pressure in the treatment of peripheial vascular disease 
will necessarily depend to a great extent on the degree to which collateral 
vessels take over the function of those arteiies which are closed by disease 
Sufflcient time has not elapsed to justify any conclusions concerning the leal 
clinical usefulness of the procedme ” 

It is the purpose of the present report to present a summary of oui ex- 
perience in the fiist 75 cases subjected to suction and pressure therapy 
(table 1 ) An attempt will be made to give a fair cross-section of general 


Table I 


Summary of 75 Consecutive Cases Treated bv Means of Suction and Pressure 


Diagnosis 

Number 

Age — Years 

1 

1 Suction and Pressure 

1 Therapv — Hours 

1 



\ Average 

Highest 

! Lowest 

Average 

Highest 

Low est 

Arteriosclerosis, 

senile 

23 

69 

80 

52 

22 

91 

2 

Thromboangiitis 

obliterans 

22 

41 

61 

26 

31 

119 

5 

Diabetes, arteno 
sclerosis 

30 

62 

1 

78 

! 

^2 

26 

90 

2 

Total 

75 




1 




Note Treatment for t^\o to five hours represents merely attempted palliation m patients 
in u horn conservative therapy was essentially hopeless 


* Read at ^e Philaddphia meeting of the Americsn College of Phjsicians, May 3, 1935 
From the Rc^mette Foundation Unnersity of Pennsylvania Hospital, and the Metabolic 
Division of the Philadelphia General Hospital 

Aided bj grants froni the Philadelphia Heart As ociation and from the Committee on 
bcientihc Research of the American Medical Associaton 
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results in hospital cases and out-patients, including, without omission, all 
cases so far treated even briefly by this method 

The apparatus used was the same as that described pre\ lously " ^ 
During treatment the patients sat oi reclined m bed The affected 
extremit} was inserted into an aluminium chamber and lay in the 
horizontal plane upon a pillow in the bottom of the chamber The thigh, 
protected when necessary by a layer of gauze bandage, was encircled at a 
point approximately six inches above the knee by a rubber cuff with two 
leaves, one sealing during pressure, the other sealing during suction A 
layer of adhesive tape vas applied to each cuff to keep the rubber m close 
contact with the skin Suction amounting to between 80 and 120 mm of 
Hg was applied for 25 seconds alternately with positne pressure of 40 to 
80 mm of Hg for 5 seconds The time required to change the air pressure 
within the aluminium chamber from — 120 to -T 80 mm of Hg was reduced 
to about 3 seconds m order that the negative pressure might be applied as 
efficiently as possible Until patients became familiar with the apparatus it 
was usually expedient to use — 80 and -f- 60 mm of Hg for 25 and 5 
seconds, respectively, increasing to — 120 and -}- 80 mm of Hg unless large 
changes of pressure were contraindicated 

In general when rest pain was severe, or when ulcers had not yet begun 
to heal, the affected extremities were exposed to suction and pressure for one 
or two hours twice daily After rest pain had diminished somewhat and 
after ulcers had begun to heal, the duration of treatment was reduced to one 
or two hours at first once daily, then three times weekly and finally to one 
or two hours once weekly Out-patients with relatnely mild symptoms 
were treated for periods of one or two hours three times weekly or less 

Ulcers were dressed daily with vaseline gauze , antiseptics were used only 
rarely, since even the mildest seemed to delay the grovth of granulation tis- 
sue and epithelium in ischemic extremities Parts involved in dry gangrene 
were merely covered with sterile gauze 

A few of the patients had previously received citrate solution or typhoid 
vaccine intravenously without relief Most of the ward patients had been 
treated by other conservative means, including particularly the thermo- 
regulated cradle and vasodilator drugs, before suction and pressure were 
resorted to on account of persisting symptoms In these cases the thermo- 
regulated cradle was used during the intervals between suction and pressure 
treatments Out-patients received the usual advice concerning care of the 
extremities and smoking They were advised to use hot sitz baths and in 
selected instances salt solution by mouth was prescribed 

The extent of organic occlusion and the development of collateral cir- 
culation were tested at mteivals by measuring skin temperature while the 
forearms \\ere heated, either by means of warm water or electric pads 

The 75 cases considered in this report include 23 with arteriosclerosis, 
22 with thromboangiitis obliterans and 30 with diabetes and arteriosclerosis 
The average age of the arteriosclerotic group was 69 )^ears, ranging from 


/ 



266 


E M LANDIS AND L H HITZROT 


80 to 52 The ages of the diabetic patients averaged 62 years, while the 
patients with thromboangiitis obhteians weie approximately 20 3 'ears 
younger, averaging 41 yeais 

Owing to limited facilities it was possible only to assist in recoreiy from 
the more advanced manifestations of ischemia, — severe rest pain, indolent 
ulceration or marked intermittent claudication No attempt could be made 
to continue suction and pressuie therap) as a prophylactic measure in order 
to avoid lecunences or to avert future difficulties Ihe average amount of 
treatment ranged from 22 to 31 hours with sereral instances of 90 hours or 
more Treatment totalling only a few houis (such as two or five houis) 
represents attempted palliation m patients in whom any conservative therapy 
was essentially hopeless from the outset It w'as our puipose, how'ever, to 
observe the effects of suction and pressure on peripheral ^ascular disease of 
all grades of severity, including e\en the most hopeless cases 

The general results aie shown in table 2 in w'hich the effects have been 
tabulated undei the headings good, fair and pooi A good result includes 


Tablf II 

General Results of Suction and Pressure Therapv 



Number of 


Result 

Cases 

Per Cent 

Good 

38 

u)" 

Fair 

10 

Poor 

27 

36 

Total 

7 $ 



Anal>sis of Cases Designated ‘Poor” 


Too far ad\anced Massive gangrene 


or sloughs 6 

Infection 4 

Drifted awa> 5 

Incomplete 12 


imputation’; 


Total 


27 


10 


obliteration of rest pain, distinct lessening of claudication and the complete 
healing of ulcers previously increasing oi indolent undei other conservative 
measuies Such outstanding lelief, which could m all fairness be attributed 
to suction and pressure theiapy, was obseived in 51 per cent of the 75 cases 
A fair result includes almost, but not quite, complete relief of rest pain, 
slight but definite lessening of claudication, and healing of lesions except for 
very small sinuses or minute areas There was no evidence of advance in 
sj’^mptoms or signs, the tendency being toward very slow'^ improvement in 
this group which comprises 13 per cent of the total 

The designation poor has been used to indicate that the relief of 
symptoms ordinarily observed inttutdictely dut lug suction and pressure 
therap} has not been accompanied by significant relief of symptoms bctzvccii 
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treatments It is possible that prolonged and frequent therapy might ac- 
complish more than the limited amount we have been able to use in these 
cases This group includes six patients who had massive gangrene or deep 
sloughs, in the face of which suction and pressure therapy was useless except 
as a temporary palliative measuie Four patients had, or developed, ad- 
vancing infection These 10 cases required amputation eventually Fne 
cases listed as poor results drifted away, three of these m spite of definite 
improvement, two because of dissatisfaction with the results obtained The 
remaining 12 patients aie still under treatment which is incomplete and has 
not progressed far enough to permit estimation of eventual results Six of 
these 12 patients, however, are showing encouraging pi ogress at the present 
time 

It may be concluded that “ good ” and “ fan ” results were obtained 
in 64 per cent, any erroi being, we believe, in the direction of too low a 
figure Similarly the estimate of poor results in 36 per cent is probably too 
high since it includes cei tain cases which we would now regai d as hopeless 
from the outset, and a certain number in which therapy has not had a fan 
trial 

When the lesults of suction and pressure therapy aie arianged according 
to diagnosis (table 3) it becomes evident that the pooiest results have been 

Table III 


Results of Suction and Pressure Therapy According to Diagnosis 




Result 



Diagnosis 

Good 

Fair 

Poor 

Total 

Arteriosclerosis 

12 

3 

8 

23 

Thromboangiitis obliterans 

52% 

14 

13% 

1 

35% 

7 

22 

Diabetes 

64% 

5% 

31% 


12 

6 

12 

30 


40% 

20% 

40% 



obtained in diabetes, with slightly bettei results m simple arteriosclerosis 
Ihe highest percentage of good results was obtained in thromboangiitis 
obliterans This distribution agrees in general with observations on other 
types of conservative therapy 

Landis and Hitzrot ^ published, m March 1935, a summary of the results 
observed m 30 cases treated up to July 1934 (table 4) A “ good or fair ” 
result was obtained in 24 cases Most of these patients were hospitalized 
and had been treated conservatively by the usual methods without success 
pnoi to the use of suction and pressure therapy The apparent benefit de- 
rived m these 24 patients seemed therefore more significant than it vould 
have been if unselected cases had been treated It has been possible to ob- 
tain follow-up data on 23 of these 24 cases Thirteen had no further symp- 
toms of peripheral Aascular disease during 6 to 22 months after discharge. 
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Tablf IV 

Persistence of I tnpro\ einent Once Obtained 

Of 30 scvoc cases (Landis and Hitzrot,^ treated prior to Julj 1934 and reported March 
^ 1935) 

6 Poor 

24 Good and fair 

Of the 24 , , s 

13 — No further symptoms m 6 to 22 mos (average 11 mos ) 

1 — Mild recurrence, yielding to treatment 
6— Died, ages 78, 62, 57, 55, 75, 46 

1 — Cerebral hemorrhage 

3 — Pneumonia 

2 — Coronary occlusion 

3 — Relapses 

2 — Amputation of leg 

1 — Amputation of toe 

1 — Lost 
Total 24 

the average pei lod being 1 1 months One case presented a mild recurrence 
yielding easily to suction and pressure tlieiapy Six patients died, one of 
ceiebral hemorrhage, three of pneumonia, and two of coronary occlusion 
The causes of death alone indicate the piecaiious general condition of most 
patients with advanced peripheral vascular disease Definite relapses were 
observed m three instances aftei suction and pressure therapy had healed 
indolent and painful lesions In the fiist patient a neciotic lesion of the 
great toe appeared six months after discharge and advanced slowly in spite 
of suction and pressuie therapy Amputation of the leg above the knee 
levealed maiked sclerosis of the femoial artery A second case appeared 
foul months after discharge with gangiene of a toe m which ascending in- 
fection conti aindicated the use of suction and pressure, leading finally to 
amputation above the knee The third case suffeied from subacute 
thromboangiitis obliterans which had already required amputation of three 
digits in the course of two years Suction and piessure had been required 
to heal the ulcer remaining after the last amputation One year later the 
patient reappeared with a deep ulcer at the base of anothei digit Involve- 
ment of an interphalangeal joint and osteomyelitis of a phalanx contra- 
indicated suction and pressure theiapy The fifth toe was amputated in 
January 1935, local heat, vasodilator drugs and suction and piessure being 
used to aid healing of the wound Whether or not continued treatment of 
these three patients after discharge from the hospital would have modified 
the final result is not known These relapses suggest, however, the need 
for continuous aftei -treatment even though ulcers haye healed and lest pain 
has disappeared 

A number of other patients not shown m this table have been followed 
o\er briefer periods of time after suction and pressure theiapy has been 
stopped If these are included, the follow-up data indicate continued 
relief in at least 26 patients of the group from one month to two years aftei 
discontinuance of suction and pressure therapy 
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All analysis of possible causes of relapse in 6 of the 48 cases dischaiged 
with good or fair result is of considerable interest (table 5) Discharge 
fiom the hospital with an imperfectly drained lesion was followed by a 

Table V 

Causes of Relapse — 6 Cases in 48 with Fair or Good Result 

A Discharged with imperfectly drained lesion 1 

2 mos — healed with renewed treatment 

B Advancing subacute thromboangiitis obliterans 2 

(a) 1 year — gangrene of toe amputation of toe 
lb) 6 weeks — return of rest pain 

C Widespread advanced arteriosclerosis 3 

(a) 6 mos — ulcer healed with renewed treatment 

(b) 4 mos — gangrene toe, mid-thigh amputation, sclerosed femoral arterv 

(c) 6 mos — gangrene toe and infection, mid-thigh amputation 

relapse with increased rest pain and increased ulceration at the end of two 
months This ulcer was healed with difficulty by renewed treatment In 
acute or subacute thromboangiitis, recurrence oi relapses can be expected 
since the disease ordinarily advances at a rate too rapid to allow the com- 
pensatory development of collateral blood flow One patient returned in a 
year with gangrene of a toe requiring amputation Another with severe 
rest pain returned after six weeks with renewed rest pain, the first period of 
treatment having been quite definitely insufficient 

Widespread advanced arteriosclerosis involving the femoral artery 
seemed to be responsible for at least three recurrences at four to six months 
after cessation of treatment In one patient renewed treatment was suc- 
cessful in healing the lesion In two patients previously mentioned, mid- 
thigh amputation was necessary, one on account of advancing gangrene 
and the other on account of acute infection 

As might be expected from the advanced age of at least two-thirds of 
these patients the death rate m a group followed over two and a half years 
IS relatively high (table 6) Eleven of the 75 cases treated with suction and 
pressure therap}!- have died, three of coronary occlusion, one of cerebral 
hemorrhage, four after amputation and three from pneumonia The lower 


Table VI 

Deaths — 11 of 75 Cases 


1 Coronary occlusion 3 

Cerebral hemorrhage after prostatic punch operation 1 

o Fost-amputation r r ^ 

4 Pneumonia 3 


Possible Injurious Effects of Suction and Pressure Therapy 
Amputation hurried 3 

In 2 amputation inevitable before suction-pressure therapj 
T II being seriously considered 

in all 3 suction-pressure therapy used to exhaust all possible conser\atne measures 
ihrombosis or embolus none 

-rctechiae 2 

Both diabetics no sequelae 
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portion of the table presents possible injurious effects of suction and pres- 
sure therapy In two of these cases amputation was inevitable before suc- 
tion and pressure weie applied, the pioceduie being tried only to exhaust 
the use of all possible conservative measures In the third case amputation 
was hastened owing to the development of ascending infection In this in- 
stance amputation was being senously considered as the onl} alternative 
before suction and pressuie theiapy was started as a last resort We have 
observed no instances of massive thrombosis or embolism A few cases 
have become progressively woise during suction and pressure therapy, ow- 
ing to the presence of massue gangiene oi deeply penetrating sloughs 
Though the area of gangrene slowh increased in size there uas no massne 
increase in ischemia, and there were no sjmptoms or signs that could be 
ascribed to a large thiombus oi embolus Petechiae appeared m tivo dia- 
betics with delicate skin without sequelae in either instance Improper ad- 
lustment of the cuff aboie the thigh makes hemoiihages moie likely to ap- 
pear since constriction prevents complete e^acnatIon of blood during the 
period of piessure This comjihcation can be avoided b) adjusting the 
cuff carefully and by obsereing the einptving of the \essels dining pressuie 

Tabu Vll 

Factors Prcchspoung to Failure or Very Slo\\ Inipro\tmcnt in 12 C iscs (“ Poor Result”) 


Extreme arterial occlusion 8 

Massive gangrene or slough 8 

Badly infected lesions 5 

Osteomjelitis 3 

Severe dermatophytosis 2 


It IS essential to know what conditions aie most apt to lead to failure of 
conservative therapy including suction and pressuie (table 7) In 12 cases 
classified under “ poor results ” suction and pressure therajiy, aftei fair 
trial, failed to arrest the effects ot ischemia Extreme aiterial occlusion 
involving the large vessels was present in eight cases Deeply extending 
gangrene or massive sloughs weie present in eight cases In these patients 
the immediate problem is primarily mechanical since devitalized tissue must 
be removed before healing can take place Infection and pain are both apt 
to increase as long as necrotic tissue remains Judicious surgery plus suc- 
tion and pressure theiapy should yield better results than eithei procedure 
alone 

Infection appeared to be extending m five cases Acute ulcers aie moie 
dangerous to treat by suction and pi essure than are chronic ulcers which are 
w ell walled off by inflammatory tissue While patients with open lesions 
are being treated it is essential to investigate the extremity befoie each 
treatment in order to be certain that there is no phlebitis and that infection 
IS not spreading Patients with even slight elevation of temperature should 
be treated only wuth the utmost caution l/ the presence of encapsulated 
pus IS suspected suction and pressure therapj,’- should not be used When 
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such lesions are jiresent external diainage must be complete and continuous 
It IS this possibility of harm fiom spreading infection that makes suction 
and pressure therapy distinctly not a routine piocedure On the contrar}, 
It can be decidedly daiigei ous under some circumstances Patients \\ ho are 
undergoing suction and pressure therapy must be followed careful!} b} a 
physician, — the} cannot be left to the attention of technicians alone 

Osteomyelitis was present m three cases As might be expected cuta- 
neous lesions healed satisfactonl} , but as long as drainage from the infected 
bone continued sinuses remained These sinuses could not be closed b^ 
suction and pressure therap} Osteoni} ehtis \\ as responsible for one ampu- 
tation after a cutaneous lesion had disappeared , and w as responsible for tv o 
“ fair ” results in which sinuses remained after the cutaneous lesions and 
the symptoms had largely disappeared Severe dermatoph} tosis m conjunc- 
tion with advanced organic occlusion was, we believe, responsible for two 
failures It is our impression that the application of potassium perman- 
ganate even in weak solution may aftect the ischemic skin deletenousl} 
Dermatophytosis in conjunction with very mild organic occlusion is of little 
consequence, but wdien combined with severe organic occlusion it becomes a 
major complication 

Fourteen cases have been studied w ith respect to the change in skin tem- 
perature of the low'er extremities when the forearms w'ere heated either b} 
immersion m w^arm water or by electric pads In seven (table 8) of these 

Table VIII 


Increase m Vasodilator Response Following Suction and Pressure Therapj 


Patient 

Diagnosis 

Treat- 

ment 

Hours 

Vasodilator 

Response 

I 

Time 

Elapsed 

Therapeutic Result 

! 

Before 

After 




"C 

°C 



1 Po 

TAG 

71 

None 

29 2 

22 mos 

Good 

2 He 

TAG 

24 

None 

30 2 

19 mos 

Good 

3 Ro 

TAG 

112 

27 6 

30 6 

22 mos 

Fair (claud ) 

4 Ca 

TAG 

20 

28 0 

29 5 

6 mos 

Fair (osteo ) 

t) Ha 

ArtenoscI 

91 

None 

26 3 

11 mos 

Good (si pain) 

6 Li 

Diabetes 

70 

None 

29 5 

6 mos 

Good 

7 Fi 

ArtenoscI 

16 

None 

27 4 

2 mos 

Good 


14 cases a “ good ” or “ fair ” therapeutic result has been accompanied b} 
definite objective evidence of improvement in collateral blood flow as meas- 
ured by increase in A^asodilator response 0\er a period of 19 to 22 months 
the A asodilator response may improve remarkabl} , indicating that it is w ell 
w orth wdiile to temporize m crises of pain or claudication in order that time 
may be gained for the de\elopment of adequate collateral circulation As 
this table show's, improvement in circulation ma} be a er}' conspicuous b} 
objective test 
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An equally large number of patients (table 9), however, showed no 
measurable change m their vasodilator response after periods of two months 
to one year These patients l^a\e, however, been followed OAer briefer 
periods of time and objective signs of collateial circulation may eventually 
develop The relief of symptoms in this group was, in general, not as good 


Tadlf IX 

No Change in Vasodilator Response Following Suction and Pressure Therapy 


Patient 

Diagnosis 

Treat- 

ment 

Hours 

Vasodilator 

Response 



Before 

After 

8 Sa 

Artenoscl 

14 

”0 

23 4 

°C 

24 4 

9 Ba 

Artenoscl 

20 

26 8 

23 4 

10 Fi 

Artenoscl 

14 

29 5 

29 5 

11 Ec 

Artenoscl 

17 

None 

None 

12 Ra 

TAG 

22 

None 

None 

13 Dr 

TAG 

60 

None 

None 

14 Tr 

Diabetes 

44 

None 

None 


Time 

Chpsed 


3 mos 
2 mos 

2 mos 


2 mos 

2 mos 
1 yr 

6 mos 


Therapeutic Result 


Moderate relief claud 

Rest pain abolished Claud 
delayed 

Rest pam moderately re- 
lieved Claud un- 
changed 

Ulcer healed, rest pain re- 
lieved 

Rest pam diminished 75% 

Rest pain partly relieved, 
ulcer healed 

Relapse, gangrene, amputa- 
tion 


as m the other group who showed conspicuous increase in vasodilator re- 
sponse One patient returned after si\ months with a relapse requiring 
amputation Conservative therapy was justified, however, because of the 
symptomatic relief afforded each patient at least temporarily 

In summary, suction and pressure therapy has been used m the treatment 
° peripheral vascular disease Negative pressures between 

— and — 120 mm Hg and positive pressures between + 40 and -j- 80 
mm g were applied alternately for 25 and 5 seconds, respectively, be- 
ginning usually with the lower pressures Patients were treated for one to 
wo lours at first once or twice daily, then three times weekly and finally, 
as the symptoms and signs diminished, once weekly 

C} anosis vv as usually diminished , symptomatic impi ovement was some- 
times observed, however, without significant change in skin color The rest 

"'^tual use of suction and 
to nrp^<;iir” ^ lecame less severe in the intervals between exposure 

servativp t Ulcers enlarging or indolent under ordinary con- 

theranv f ^ began to heal soon after suction and pressure 

and exLcisP Intermittent claudication became in general milder 

and exercise tolerance was slightly, but definitely, increased 

tien^ wifi? Z definite lasting service in pa- 

with osteomyelitis, deeply extending gangrene or large sloughs “A 
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certain number of patients with severe, widely disseminated arteriosclerosis 
' did not improve 

This form of therapy is contramdtcated in patients with phlebitis, en- 
capsulated pus or acute spreading infection Patients must be followed day 
by day so that any change in the clinical picture may be detected It is only 
in this way that the possible injurious effects of suction and pressure can be 
avoided The tlierapy should be applied with caution m appropriate cases, 
under the direct supervision of a physician 

Suction and pressure therapy appears to be a worth while addition to the 
other conservative methods of treating peripheral vascular disease Good 
results can be obtained even when organic obstruction has advanced to the 
stage in which arterial blood flow can no longer be increased by measures de- 
pending on vasodilatation Symptoms and signs of ischemia have been re- 
lieved when other conservative measures proved ineffectual The method 
may be of particular service m increasing local blood flow temporarily during 
episodes of pain or ulceration, so that time is gained for the development of 
adequate collateral circulation This development of collateral circulation 
IS slow, but over periods of six to 22 months has been observed to be capable 
of increasing the vasodilator response in the lower extremities with per- 
sisting symptomatic improvement 

REFERENCES 

1 Landis, E M Observations on the diagnosis and treatment of peripheral vascular dis- 

ease, Ann Int Med , 1934, vm, 282-295 

2 Landis, E M , and Gibbon, J H , Jr Effects of alternate suction and pressure on cir- 

culation in the lower extremities, Proc Soc Exper Biol and Med , 1933, xxx, 593-595 

3 Landis, E M , and Gibbon, J H , Jr Effects of alternate suction and pressure on blood 

flow to the lower extremities, Jr Clin Invest, 1933, xii, 925-961 

4 Landis, E M , and Hitzrot, L H The clinical value of alternate suction and pressure 

in the treatment of advanced peripheral vascular disease, Am Jr Med Sci , 1935, 
clxxix, 305-326 

5 Landis, E M , and Gibbon, J H , Jr A simple method of producing vasodilatation in 

the lower extremities. Arch Int Med , 1933, In, 785-808 



VON GIERKE’S GLYCOGEN DISEASE * 


By Lionel M Lindsay, ]\I D , Alan Ross, M D , and 
F W WlGGLESWORTII, M D , 

Quebec, Canada 


Since 1929, when a on Gierke first reported two cases of the syndrome 
which now bears his name, a great interest has been shown m this dis- 
turbance of glycogen metabolism Now that attention has been called to 
the disorder numerous cases ha\e been leported from Europe, Australia and 
America, and a search into medical hteiature re\eals the fact that several 
undoubted cases were repoited under \aiious names prior to 1929 

The disease may be defined as a disturbance of glycogen metabolism 
which appears m early infancy and is characteriiied by an abnormal deposit 
glycogen in the h\er, kidneys, heart and other oigans which become so 
engorged with glycogen that they assume an enormous size The peculi- 
arity of this stored glycogen is that it becomes in some way fixed and 
cannot be mobilized to any extent by natural means 

The most striking cases are those in which the liver is chiefly involved 
The infant s abdomen is noticed to be unduly large and palpation reveals the 
fact that the enlargement is due to the enormous size of the liver There 
are no other symptoms of disturbed liver function, such as jaundice or 
ascite, and the Van den Bergh test is negative The spleen is not enlarged 
The second characteristic of the disease and one dependent on the fixa- 
liver, is a permanently low blood sugar which may 
. ^ ° fasting state and yet not be accompanied 

y My symptom o the hypoglycemic syndrome The sugar tolerance curve 
IS abnormal being slower to rise and more prolonged than normal Aceto- 
especially m the fasting state The injection of adien- 
^ ^ ° pro uce tie usual marked rise m blood sugar but the ketosis 

^ an abnormally high 

is usnall " ‘Cholesterol As might be expected the reaction to msuhn 
usually severe and accompanied by symptoms of shock 

^enesiriiVlpZt^ disease is quite obscure As regards the patho- 
factors Zch 1 has naturally been concentiated on the 

exfrZs !lumse glycogenolysis Normally the liver 

"•Ivcoeen*^ When ° the blood and stores them as 

made on the hver io/a supply Tglucole " 

When the formation of glycogen from glucose 

The latter is carried hv th ^ M breaks down and lactic acid is formed 

gen again ^ e oo to the hver and there converted into glyco- 

*Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
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The exact mechanism by which glycogen is mobilized is not known It 
appears to depend on a combination of endocrine and nervous factors The 
prime governor of carbohydrate metabolism is probably insulin which not 
only regulates the formation of glycogen but also the combustion of glucose 
with resultant reduction of blood sugar Adrenalin, on the other hand, has 
the faculty of mobilizing glycogen and causing a sharp rise m blood sugar 
and blood lactic acid A similar rise can be produced by stimulation of the 
splanchnic nerves Adrenalin probably acts on the glycogen through the 
medium of the enzyme, amylase, which normally controls the glucose- 
glycogen balance 

The secretion of the pituitary and thyroid glands’ is also concerned m 
the complex mechanism of glycogen metabolism 

In the case of von Gierke’s disease the study of amylase m the liver, 
blood and urine by various observers has not led to uniform results It 
would seem that although sufficient amylase is present m the liver and blood 
It cannot, for some unknown reason, liberate glucose from the glycogen 
How glycogen and am3dase can be found m the liver without the production 
of glycogenolysis is a puzzle for which various theoretical solutions have 
been advanced An interesting fact which may have some bearing on the 
question has been observed in postmortem examination The liver glyco- 
gen fails to disappear within a few hours after death, as should normally 
occur, but may be found for many days afterwards 

One must conclude that either the glycogen is of a different quality, re- 
sistant to the action of normal enzymes — or that there is some barrier be- 
tween the enzymes and the glycogen At present there is little evidence 
to support either of these suppositions 

Bichoff, and Putschar were the first to report examples of the cardio- 
megahc form of the disease The heart in these cases may be five or six 
times the normal size The true nature of these cases has rarely been 
recognized before death They have usually been considered as cases of 
idiopathic cardiac hypertrophy or of diffuse rhabdomyomas The latter 
have been known for some time to be rich in glycogen 

The symptoms of the cardiac cases are not characteristic The infant 
fails to grow and develop normally and is subject to respiratory infections 
Occasionally dyspnea, cyanosis and cardiac murmurs are observed In both 
cardiac and hepatic forms of the disease the surprising thing is that the 
function of the affected organ is apparently so little impaired 

It may be only by examining a biops}^ section of the liver that the real 
nature of the condition can be ascertained, indeed, until recently, most cases 
of von Gierke’s disease have been diagnosed onl}’^ by postmortem examina- 
tion By proper staining it is then found that the parenchymal cells of the 
affected organ are greatly swollen and are engorged wnth large granules of 
gl} cogen 

The disease appears to be familial several instances of two or tnree 
affected members of a family haie been reported The enlarged Iner and 



Fig 1 Von Gierke’s disease Paul B , aged jears, showing fat checks, large abdomen 

and the lower level of the liver 



Fig 2 Contour of body with patient m dorsal decubitus 
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abdomen are noticed early in infancy and seem to progress to a certain point 
where they remain stationary for some years There is evidence that those 
who survive to adolescence show some impiovement Physical growth is 
impeded and the term hepatic infantilism has been applied to certain cases 
No knovn treatment in any Avay influences the course of the disease 
Many cases have died of pneumonia or other mtercurrent infections One 
case developed diabetes melhtus, a fact which may be of some significance 
When one realizes that the nature of the disease has been recognized onh 
for the past six years it is not surprising that so little is knoivn of its ulti- 
mate outcome One may expect that with continued study of suitable 
cases a more complete understanding not only of this disease but also of 
the physiology of carbohydrate metabolism will ensue 

The recent studies of van Cre\ eld " m Amsterdam and Rauh and Zel- 
son ® 111 Neiv York have added much to our knowledge of this disorder 
The pathological study recently published by Humphreys and Kato * has 
also helped to clarify some of the obscure points These observers haie 
reviewed all cases in the literature and hai'^e added three more in which the 
heart was predominantly involved They claim that there are but 15 proved 
cases of glycogen storage disease on record 

The following case illustrates well the hepatic type of von Gierke’s 
disease 


Case Report 

Paul B , a French Canadian boy of 27 months, was admitted to the Childrens 
Memorial Hospital in April 1934 His complaints were enlarged abdomen, and dis- 
charging ears 

He was the fifth child in the family, apparently a normal, full term infant 
weighing 7^ lbs at birth He was bieast fed for five months and w'as then given a 
mixed diet wnth cod liver oil and orange juice At seven months of age he began 
to vomit and ins abdomen was noticed to be undulj^ large 

From that time until admitted to the hospital, he had frequent attacks of 
vomiting and his abdomen continued to enlarge slowdy His appetite was good and 
the bow^els w'ere regular Three months prior to admission, he was taken acutely ill 
with fever and convulsions Soon after both ears began to discharge 

His father and mother were both 36 years of age and apparently healtlw There 
were five other children, one of whom, a boy, had died of pneumonia at 10 months 
of age and this child is said to ha\e had a “big stomach like Paul ” 

Examination on admission showed a rather short boy (figures 1 and 2) giving 
the impression of being very fat, — because of his fat cheeks and chin, and very large 
abdomen There w ere “ pads of fat ” over both knees and elbows and also over the 
distal and middle phalanges of all fingers In contrast to these evidences of obesity 
the nutrition of the arms and especially of the legs was poor and tlie muscles were 
soft and flabbj’^ His height was 31 inches and his weight 29 lbs There w'ere no 
signs of rickets and he had 16 teeth The skm w’as pale but not jaundiced ^len- 
tallj the patient w'as very placid and cooperative 

The lungs were negativ'e Auscultation of tlie heart re\ealed a sjstohc murmur 
at the apex The radiogram show'ed no enlargement, though the heart was pushed 
up by the enlarged liver 
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The abdomen was very large with dilated superficial veins over the upper part 
On palpation the liver was found to be enormously large, extending below the 
umbilicus in the mid-line Its surface was smooth and firm The spleen was not pal- 
pable There was no evidence of free fluid in the peritoneal cavity The genitalia 
were normal 

Examination of the urine was negative The Mantoux and Wassermann tests 
rvere both negative Tlie blood showed a mild anemia wath a leukocyte count of 
11,000 

Rathei extensile chemical studies of the blood w'eie made, but only the following 
abnoimalities iveie found Hypoglvcemia, ranging from 20 to 37 mg pei cent, in the 
fasting state, low sugar tolerance curves, no rise in blood lactic acid after injection 
of adrenalin, but development of slight acetonuna, hpemia (0 75 per cent fatty acids) 
and high cholesterol, 375 mg per cent Tests with sugars for liver function gave 
normal figures 

An attempt was made to outline the kidneys by means of uroselectan, but owing 
to interference from the enlarged Iner, satisfactory outlines indicating enlargement 
w ere not obtained 

From these clinical and biochemical obseivations it seemed justifiable to make 
the diagnosis of von Gierke’s glycogen disease of the hepatic tjpe To corroborate 
the diagnosis a small section w'as removed from the liver Chemical analj'sis of this 
revealed three times the normal amount of glycogen and only one-third the amount 
of fat usually found 

Microscopic sections (figures 3 and 4) stained by the routine (hemalum, ery- 
throsin and saffron) method presented a very characteristic appearance The liver 
cells were greatly srvollen and instead of taking the cytoplasmic stain, they w'ere 
tinted a faint yellow by the collagen stain (saffron) This material gives a positive 
reaction for glycogen both by the Best’s carmine and the iodine method The nuclei 
appeared normal and were centrally or excentncally situated 

The lumen of the liver sinusoids appeared to be occluded by the pressure of the 
enlarged parenchymal cells A few dense elongated nuclei were the only evidence 
of their presence and as a result the lobules appear bloodless Under very low power 
the liver presented a well lobulated appearance obviously due to an eaily cirrhosis of 
the portal type Higher magnification showed a mild lymphocytic and polj'mor- 
plionuclear infiltration of the portal spaces Here and there could be seen one or 
two glycogen-laden liver cells cut off from the rest of the lobule by fibrosis 

This increase of fibrous tissue has been noted by others in connection with 
glycogen disease In tire light of our present knowledge our pathologist reexamined 
the liver of a case of portal cirrhosis in an infant who had died 9 months previouslv 
and he found the typically enlarged liver cells filled with glycogen From this it 
would seem that whatever may be the cause of glycogen disease, it tends to produce 
cirrhotic changes in the liver 


Now after observing the boy for just a yeai, we find very little change in his 
condition The liver is possibly a little larger The blood sugar curve is essentially 
the same He has apparently grown only one-half inch in height and his weight is 
still about 30 lbs He eats and sleeps well, feeds himself in a most deliberate fashion 
and has a definite penchant for potatoes and bread He is exceptionally unemotional, 
rarelj laughs or cries, his expression is stolid, but not stupid He talks little but 
can understand both French and English He is unable to walk without assistance, 
but can push a small chair about the ward 


♦Within a few days of the presentation of this report, the patient died of a rapidly 
progressive pneumonia At autopsy the Iner was found to veigh 2150 grams, which is 
times the normal weight at his age The spleen was slightly enlarged The 

studNwfrb^^pulthTd atTutf^ pathologic 
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Fig 3 Section of liver showing swollen parenchymal cells and early cirrhosis in the portal 
spaces Alcohol fixed Hemalum, erythrosin and saffron stain X 60 



Liver stained by Best’s carmine method Marked retraction of cells due to 
. Note the liver cells in the portal space at the top of the picture These have been 
cut off from the rest of the lobule by the cirrhotic process X 100 
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DIVERTICULOSIS OF THE LARGE INTESTINE; AN 
EVALUATION OF HISTORICAL AND PERSONAL 
OBSERVATIONS ' 

By Harold C Ochsner, M D , Waukegan, Illinois, and J Arnold 
Bargen, M D , F a C P , Rochestc}, Minnesota 

The nature and incidence of diverticula of the large intestine have of- 
fered a fertile field for stud} and speculation for several centuries 

Littre, in 1700, mentioned “ di\ erticular hernia” without explaining it 
Fischer has said that, although the first description of diverticula of the 
intestine is usually attributed to Sommeiing in his translation into German 
of Matthew Bailhe’s “ Morbid Anatomy,” in 1794, Voigtel cited previous 
cases which had been recoided by Schroch, Riolan, Gunz, Morgagni and 
Haller 

The subject of diveiticula of the intestine was discussed by Cruveilhier 
in 1849 W J Mayo, Wilson, and Giffin, in 1907, were the first to record 
a group of cases in which actual demonstration of the pathologic changes, 
which occurred m diverticulitis, was established during life In the same 
vear, Moymhan called attention to the mimicry of carcinoma by diverticu- 
litis In 1909, Giffin and Wilson described the occurrence of peridiverticu- 
litis, and in 1911, Wilson described m detail the pathology, pathogenesis, 
and complications of diverticulitis In 1912, Giffin reviewed the clinical 
aspects of 27 cases of diverticulitis of the large intestine, in which operation 
had been performed at The Mayo Clinic from 1902 to 1912 

The first preoperative roentgenologic demonstiation of diverticulitis is 
attributed to LeWald, the surgical aspects of this case were reported by 
Abbe in 1914 Comprehensive studies were reported by Rankin and 
Brown The former observers noted an incidence of 5 67 per cent m 24,- 
620 roentgenologic examinations of the colon W J Mayo reported an 
incidence of 5 71 per cent in 31,838 examinations in the period from 1924 
to 1930 

Erdmann expressed the opinion that the presence of diverticula m the 
intestine merits no greater attention than does that of the appendix or gall- 
bladder BelH said that the condition of multiple diverticula, so-called 
dn erticulosis, is perhaps chiefly of academic interest Case described di- 
verticulosis as a symptomless condition which commonly was encountered 
during roentgenologic examination of the alimentary tract W J Mayo 
said that his observation that diverticulitis developed m 12 pei cent of cases 
of diverticulosis was probably an overestimate, but Rankin and Brown dis- 
covered that this transition occurred in 17 per cent of their cases Although 
diverticulosis itself is essentially an innocuous lesion, it, appears to suggest 
a potential danger wdiich should not be overlooked 

* Submitted for publication February 5, 1935 
From The Mayo Clinic, Rochester, Minnesota 
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W I Mayo expressed the opinion that neither obesity nor constipation 
IS a real cause of diverticulosis, and that muscular weakness of the colon is 
probably the underlying factor Telling, who was one of the earliest ob- 
servers, felt that deficiency of the muscularis was a factor Lockhart- 
Mummery and Hodgson said that, among certain individuals wdio are past 
45 years of age, there is a tendency for the muscle sheath to lose its tone, and 
that the earliest stage of dnerticulosis is the formation of pulsion diver- 
ticula, which results from w'eakness of the musculature Whether this 
weakness is congenital, acquired, or both, has not been determined, although 
many observers, especially E T Bell, believe that it is congenital m origin 
rile relationship of the blood supply to the development of diverticula is 
problematic Graser’s observation of the etiologic relation of venous stasis 
and enlargement of the foiamina through which the vessels pass has not 
been confirmed 

It IS a short step from the formation of diverticula to the production of 
an actual diverticulitis Beer described the process as a formation of fecal 
masses in the diverticula, with pressure atrophy of the mucous membrane, 
and eventually ulceration and secondary infection If, wuth edema of the 
walls, there results a closure of the orifices leading into the bowel proper, 
the stage is perfectly set The explanation is so attractive that it seems 
remarkable that changes, wdiich are the result of inflammation, do not occur 
more frequently m diverticula 


Personal Observations 


Because a large number of patients, who have centered their symptoms 
about the intestine, present themselves for examination at the clinic in any 
given period, an unusual opportunity' for investigation of this problem 
seemed at hand The many conflicting opinions about the nature, incidence, 
and symptoms of diverticulitis and diverticulosis seemed to justify a statisti- 
cal study of the cases which had been observed at the clinic in one year 
The relatively low incidence of diverticulosis of the colon is suggested 
by the fact that this condition was discovered to affect only 0 4 per cent of 
the patients w'ho registered at the clinic in the selected year This percent- 
age IS undoubtedly too low', as is indicated by the discovery of diverticula in 
9 per cent of 447 cases which came to necropsy in the same period, in the 
majority of these cases the condition w'as not recognized during the clinical 
examination because the patients had no symptoms which were referable to 
recognition of diverticulosis of the colon in 7 per cent of 
/ patients, who were examined roentgenologically, ordinarily would not 
e considered indicative of the true incidence of this condition among the 


general population, because this group includes largely those patients who 
^a symptoms W'hich w'ere attributable to the colon How'ever, this rate of 
mcidence coincides almost exactl} with that observed by the pathologist In 
per cent of the diverticula of the colon there w'as inflammation and di- 
erticulitis at the time of examination In almost 13 per cent of the cases 
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of diverticulosis, there was a lnstor> that was suggestive of previous diver- 
ticulitis 


fAiin I 


Uncomplicated Diverticulosis 
(72 60 per cent o£ total cases) 


Situation 
Sigmoid flexure 

Sigmoid flexure and descending colon 

Left half of colon 

Entire colon 

Ascending colon 

Hepatic flexure 

Ascending colon and sigmoid flexure 
Cecum 

Splenic flexure 
Transverse colon 

Transverse colon and sigmoid flexure 
Left half of colon and cecum 
Right half of colon 

Right half of colon and sigmoid flexure 


Number 

62 

26 

28 

19 

3 

2 

2 

2 

2 

1 

1 

1 

1 

1 


Diverticulosis with historv of diverticulitis 
(12 98 per cent of total cases) 


Sigmoid flexure 11 

Sigmoid flexure and descending colon 10 

Entire colon 4 

Left half of colon 2 


Total incidence of diverticulosis 85 58 per cent of total cases 


Uncomplicated diverticulitis 
(1106 per cent of total cases) 

Sigmoid flexure 19 

Sigmoid flexure and descending colon 2 

Descending colon 2 

Diverticulitis with perforation 
(2 40 per cent of total cases) 

Sigmoid flexure 4 

Sigmoid flexure and descending colon 1 

Diverticulitis with obstruction 
(096 per cent of total cases) 

Sigmoid flexure 2 


Total incidence of diverticulitis 14 42 per cent of total cases 


Per cent 
41 1 
172 
18 5 
12 6 
20 
13 
13 
13 
13 
7 
7 
7 
7 
7 


40 7 
370 
14 8 
74 


82 6 
87 
87 


80 0 
200 


100 0 


Diverticula may be found in any poition of the gastrointestinal tiact, 
and are not necessarily associated with similar abnormalities m any othei 
portion The preponderant occurrence of colonic diverticula in the sigmoid 
flexure is stressed by practically all writers on the subject The relative 
frequency of involvement of various segments of the colon, as we found it, 
IS given in table 1 The sigmoid flexure is most frequently involved in both 
diverticulosis and diverticulitis Frequently, the involvement extends to the 
descending colon The figures for diverticulosis roughly bear out the fre- 
quent statement that diverticula become more numerous toward the distal 
end of the colon 
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The prcpondeiant numlier of patients, who have diverticula of the sig- 
moid flexure, and who gne histones that suggest dneiticulitis, corresponds 
ivith tlie remarkably high incidence of active diverticulitis in the sigmoid 
flexure When perforation or chronic obstruction occurred, it was invari- 
ably in the sigmoid flexuie One can only speculate as to the reasons for 
the high incidence of inflammatory changes in this situation The theory^ 
of increased pressure in this region seems sound, but if one discards consti- 
pation and flatulence, as etiologic factors in the production of diverticula, it 
is difficult to explain why they should be effective m causing inflammatory'^ 
changes 

Incidence, Sex, Age, and Build or Individual 


The relative occurrence of diverticulosis and diverticulitis among the two 
■^exes IS of great interest In the cases studied, diverticulosis was found as 
frequently among females as it wms among males m the group of cases m 
w'hich the condition was recognued clinically, although males predominated 
111 the group of cases in wdnch the existence of the lesions w'as first recog- 
nized by the pathologist Males exceeded females in a ratio of 1 25 to 1 
in the group of patients wdio gave a history of dn erticuhtis Among the 
patients wdio had active diverticulitis at the time of examination, males out- 


numbered females 2 75 to 1 There were no females in the group with per- 
forative or obstructive diverticulitis All this would point to the fact that 
although uncomplicated diverticula of the colon affect wumen as frequently 
as they do men, the complications, and especially the serious complications, 
are more frequently observed among men Alvarez’s and Ascanio’s study 
of 25,347 new patients, who registered at the clinic, indicated a ratio of 
males to females of 1 04 to 1 Oui studies would seem to substantiate, 
therefore, the relative incidence by' sex, w'hich previously' has been reported 
No instances of diverticulosis w'ere found before the age of 30 years, 


among the cases studied After the age of 30 years, the incidence of diver- 
ticulitis increased slowly in each half decade until that between the fifty'-fifth 
and fifty-ninth years, which marked the peak of incidence for each sex 
After this, the incidence decreased progressively' This is significant, inas- 
much as Alvarez and Ascanio found that the curve, w'hich represented the 
age of patients who registered at the clinic, reached its peak between the 
thirty-fifth and thirty-ninth years There were only a few scattered cases 
o diverticulitis in which the patients w'ere 50 years of age After the age 
0 0 the distribution among men w'as practically equal in each half decade 

0 tie age of 70 years There w'ere only a few cases of diverticulitis among 
women, here the peak of incidence Avas in the seventh decade The fre- 
quency of distribution of both conditions by decades for each sex is indicated 
"1 figures 1 and 2 


r, ^ lable data in regard to height and weight of the patient were available 
, ^3ses of dn erticulosis and in eight cases of diverticulitis Comparison 
^ a table of ideal weights revealed that there was practically' an equal 
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Age Periods 

Fig 1 The incidence of diverticulosis 1 a half decades 


distribution of obesity and leanness Eighteen of the patients who had di- 
verticulosis were of normal weight, nine were 10 pounds overweight, and 
seven were 10 pounds underweight Three of these patients were 20 
pounds overweight and eight were a similar amount underweight, one was 
30 pounds overweight and another Avas 40 pounds underweight Only one 
patient was 50 pounds overweight Among the patients who had diver- 
ticulitis, three were of noimal weight, one was 10 pounds overweight and 
one was 10 pounds underweight Two weie 20 pounds overweight and 
one was 20 pounds underweight 

Symptoms 

The symptoms of diverticulosis m this series are enumerated in table 2 
In the group of cases in which the sigmoid flexure was involved, constipa- 
tion was present in 40 per cent while in 8 per cent there was diarrhea, which 
was present constantly in some, but only occasionally in other cases Flatu- 
lence Avas a symptom in 21 per cent of the cases and abdominal pain was 
noted in 18 per cent Pam Avas localized in the loAver part of the abdomen, 
and varied in severity from a sense of fullness to cramping pains Six per 
cent of the patients had noticed a narroAving of the diameter of the stool. 
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Ass Periods 

Fig 2 The incidence of diverticulitis by half decades 


and an equal number had occasional rectal bleeding for which no cause was 
demonstrated In 8 per cent of the cases, the clinical diagnosis was irritable 
intestine This condition could account for the distress which was noted 
Individuals who are severely constipated complain frequently of the small- 
ness of their stools, and occasionally of slight bleeding It can readily be 
seen that a majority of these cases of dn’^erticulosis were devoid of symp- 
toms which could be attributed to the diverticula 

Among the cases of diverticulosis which involved the sigmoid flexure 
and descending colon, 35 per cent of the patients complained of constipation 
of varying seventy, and 31 per cent had mild diarrhea Twenty-three per 
cent noted flatulence, and only 15 per cent had pain, which was a feeling of 
distress in the lower part of the abdomen and was relieved in half the cases 
by a bowel movement TavcIvc per cent of the patients noted occasional 
rectal bleeding, which could not be accounted for by the presence of hemor- 
1 holds 

In the cases of diverticulosis of the left half of the colon, constipation 
was noted in 29 per cent, diarrhea occurred in 14 per cent, and flatulence 
was present in 21 per cent Abdominal distress, which was situated on the 
left side, was noted in two cases, or 7 per cent of the group Constipation 


Table II 

Symptoms of Simple Diverticulosis 
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was the principal s}mptoni of the patients who had diverticulosis of the en- 
tire colon , it occurred in 42 per cent of the cases in this group Only one 
patient (5 per cent of the group) complained of flatulence, and there was a 
similar incidence of lower abdominal pain and occasional rectal bleeding 
Of the remaining miscellaneous group, 16 in number, 56 per cent com- 
plained of constipation, which m one instance alternated with diarrhea 
Only two complained of abdominal pain that could be attributed to the 
colon, and in each instance the patient was considered to ha\e an irritable 
colon Only two patients complained of meteorism 

In those cases of diveiticulosis of the sigmoid flexuie in which there 
was a history of diverticulitis, 63 per cent of the patients complained of 
irregularity of bowel movements, m 27 per cent of the cases there was some 
diarrhea, and in 36 per cent there was constipation All of the patients, of 
course, gave a history of previous attacks of pain, but 36 per cent complained 
of abdominal pain at the time of examination, although there was then no 
evidence of diverticulitis The pain was localized to the left lower quadrant 
of the abdomen, was dull in some cases, cramping in others, and was relieved 
to some extent by bowel movements One patient, or 9 per cent, complained 
of flatulence One patient had previously been operated on because of per- 
foration and diverticulitis T\vo patients, or 18 per cent, had no symptoms 
referable to the colon at the time of examination 

Among the patients who had diverticulosis of the sigmoid flexure and 
descending colon, and who presented a history of di\erticulitis, 40 per cent 
complained of irregularity of bouel movements, there was an equal distribu- 
tion of constipation and diarrhea One patient, or 10 per cent, complained 
of gaseous distention, and in one case there was tenderness in the lower part 
of the abdomen In two cases, or 20 per cent, colostomy had preriously 
been performed for diverticulitis Four patients, or 40 per cent of the total 
number, presented no gastrointestinal symptoms when examined 

Of the four patients who had diverticulosis of the entire colon and who 
gave a history of diverticulitis, two, or 50 per cent, presented no symptoms 
referable to the colon Two, or 50 per cent, complained of constipation 
One patient complained of gas , one had previously had diarrhea Only one 
of these patients had pain at the time of examination Of the two patients 
who had a demonstrated diverticulosis of the left half of the colon, and who 
gare a history of previous attacks of diverticulitis, one complained of tender- 
ness in the left lower abdominal quadrant, which was rehered by a bowel 
morement or bv the passage of gas, the other complained of constipation 
Both patients had experienced discomfort from gas, and one had noted rectal 
bleeding 

The symptoms which w^ere observed in the cases of di\ erticulitis are 
enumerated in table 3 The most common symptom among the patients, 
who had uncomplicated diverticulitis of the sigmoid flexure, was pain, which 
occurred in 17, or 89 per cent of the group It was usually associated with 
irregularity of the bow'els, either diarrhea or constipation, and a \anable 
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degree of urgenc} of bo'wel moAenient Frequently, the pain was relieved 
by bowel movement, and it occasionally was accompanied by rectal bleeding 
Constipation occurred in 58 pei cent of the entire group of cases, m one 
case there was an acute intestinal obstruction , diarrhea was noted in 26 per 
cent The pain was localized to the left lower quadrant of the abdomen and 
was practically always intermittent and cramping m character Occasion- 
ally, the pain extended to imolve the entire abdomen Three patients, or 
16 per cent, complained of gaseous distention In five, or 26 per cent of 
the cases, the patient complained of fever of variable degree, and in two 
cases there w^ere chills as wtII One patient had obserA ed a lump m the left 
low^er abdominal quadrant, there w^as a similar incidence of nausea and 
vomiting Only three, or 16 per cent of the group, noted any urinary symp- 
toms, in these cases there was a mild urgency^ of urination Three patients 
had previously suffered attacks of diverticulitis 

In both cases of uncomplicated diverticulitis of the sigmoid flexure and 
descending colon, pain Avas noted m the left longer quadrant of the abdomen , 
both patients Avere constipated, and one had particularly obserA^ed a nar- 
rowing of the diameter of the stools, AAith a sense of obstruction and some 
gaseous distention One had noticed some rectal bleeding One had ob- 
served urinary frequency^' during the attacks Both patients aaFo had di- 
verticulitis of the descending colon complained of pain in the left side of 
the loAver part of the abdomen, and both Avere constipated The patient AAdio 
had diA'erticuhtis of the rectosigmoid complained of pain m the loAver part 
of the back, and Avas constipated 

All of the patients avIio had perforative dn^erticuhtis of the sigmoid flex- 
ure of the colon complained of pain, which was localized in the left loAver 
abdominal quadrant, cramping in character, accompanied by fcAer, and in 
half the cases, by chills The cramps Avere often reheA'^ed by boAvel moA’^e- 
ments, and sometimes by urination Half of the patients complained of 
frequency and burning on urination One patient AA^as constipated and 
another had diarrhea In one case there AA'^as a A^esicosigmoid fistula The 
one patient, A\dio had perforating dn^erticulitis in the sigmoid flexure and 
descending colon, Avas constipated, and noted cramping pain and a tender 
mass in the left loAver quadrant of the abdomen 

Both patients Avho had intestinal obstruction complicating sigmoid di- 
verticulitis complained of pain in the loAver part of the abdomen, Avhich Avas 
cramping m character This pain Avas accompanied in one case by diarrhea , 
in another case, by increasing constipation One patient noted some rectal 
bleeding, the other had chills and feA^er 

Examination 

Physical examination of the patients Avho had uncomplicated dnerticu- 
losis did not rcA^eal any changes that could be attributed to the existence of 
this condition, the same Avas true of those Avho gave a history of preAious 
duerticuhtis Among the 20 patients aa'Iio had uncomplicated dnerticulitis 
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of the sigmoid flexure, 10 had tendenicss in the lower part of the abdomen, 
SIX had a mass m the lowei quadrant of the abdomen or m the left side of 
the pelvis Both patients who had uncomplicated diveiticuhtis of the sig- 
moid flexure and descending colon noted tenderness m the lower part of 
the abdomen , there was a palpable mass in one of these cases Both patients 
who had diverticulitis of the descending colon and the single patient who 
had diveiticuhtis of the rectosigmoid disclosed tenderness in the left lower 
quadrant of the abdomen and a palpable mass In all cases of perforative 
diverticulitis there was a tender mass in the left lower abdominal quadrant 
or 111 the pelvis, and the same was tuie of the patients wdio had chronic ob- 
structive diverticulitis 

In the majority of writings on colonic diverticula, no mention is made' 
of the value of proctoscopic examination m establishing the diagnosis 
Only Fagge puts any faith m the method , he stated “ more than a suspicion 
of diverticulitis may be established w'lth the sigmoidoscope by the fixation 
and rigidity of the part of the pehic colon affected ” Proctoscopic exam- 
ination was performed in 72 of the cases of diverticulosis, which %ve have 
studied The occurrence of sacculation or fixation of the sigmoid flexure, 
or of demonstrable diverticula, confiimed the diagnosis in 15 cases, or 20 
per cent of those examined The observation of similar changes w^as made 
in 16 cases, or 64 per cent of the cases of diverticulitis An interesting 
finding was the occurrence of polyps, thiee were situated in the rectum, six 
m the sigmoid flexure, and one m the rectosigmoid, making a total incidence 
of 14 per cent for the 72 patients w’ho were examined by this method 

The most reliable method for demonstration of colonic diverticula is 
the roentgenologic examination By the combined use of roentgenologic 
and proctoscopic examinations, practically all cases of diverticulosis can be 
detected, and most of these cases are impossible of clinical diagnosis Cer- 
tainly, although a clinical diagnosis of diveiticuhtis can usually be made 
with a fair degree of certainty, examination by a competent radiologist is 
the most accurate method of differential diagnosis in difficult cases The 
opinion of the radiologist may be taken as of greater value than that of the 
clinician, or even that of the suigeon, who may actually have examined the 
lesion There is some difference of opinion m regaid to the relative value 
of the barium meal and the barium enema in roentgenologic examination, 
we prefer the latter 

Relation of Diverticulosis, Diverticulitis and Carcinoma 

The relationship of diverticulitis to carcinoma of the colon has long been 
a matter of dispute Early observers felt that diverticulitis was definitely 
an etiologic factor, but more recent writers seem to hold a view similar to 
that which was expressed by Rankin and Brown who found carcinoma m 
only four of 227 cases of diverticulitis which they studied They expressed 
the opinion that the relationship of diverticulitis to carcinoma is probably 



DIVERTICULOSIS OE THE L\RGE INTESTINE 


293 


incidental rather than actual We found malignanc} of the colon in 6 per 
cent of the cases in which dnerticula of the colon were discovered b} clinical 
examination, the association was noted only among the patients who had 
diverticulosis, and who did not give a history suggestive of diverticulitis 
In only seven of the 13 cases in which it was noted, was the malignancy m 
that portion of the colon m which the diverticula were found 

Tre\tment and Prognosis 

The best treatment for dn erticulosis consists of the avoidance of consti- 
pation and irritation , this is best accomplished b) the use of a diet, which is 
bland and non-constipatmg, and which is free from residue IMineral oil 
should be administered orally as a lubricant 

It IS our practice to administer atropine m the form of tmcture of bella- 
donna to help relieve and a^Old spasm All cases of dn erticuhtis are asso- 
ciated with some peridiverticulitis, and the milder degrees of this change do 
not materially alter the outlook for the patient The occurrence ot the more 
serious complications, such as the formation of abscesses, with or without 
perforation, the formation of fistulas, peritonitis, and the occurrence of 
obstruction, which cannot be relieved by medical measures, constitute a clear 
indication for conservative surgerj Once such complications occur, the 
future is fraught with danger unless the intestine can be resected How- 
ever, some patients who had suffered complications, which have demanded 
colostomy, have recovered, the colostomy has been taken down, and no 
further trouble has been experienced 

The prognosis of simple diverticulosis is good, although some likelihood 
of inflammation exists The prognosis of uncomplicated diverticulitis is 
rather good, most patients can be relieved by the medical measures which 
have been described previously 


Comment 

It IS difficult to determine the incidence ot dnerticula of the colon among 
the general population , there is a wide variation in the reports of necrops} 
Although in the year 1933 the condition was recognized among only 0 4 per 
cent of the registrants at the clinic, it was found in almost / per cent of the 
necropsy reports for the same period The diagnosis of diverticulosis de- 
pends on the roentgenologic examination During the }ear which is co^- 
ered b} this investigation, 7 pei cent of 2,984 patients, who were examined 
roentgenologically after they had received a barium enema, were disco\ered 
to Iwe diverticulosis This would suggest that these figures indicate the 
approximate incidence of dn erticulosis Diverticula are generally thought 
to affect males more often than they do females In this group it vas found 
that diverticulosis was evenly distributed among the two sexes, although 
dn erticuhtis, and particularly the complications of dn erticuhtis, occurred 
most frequently among males It ■\\ould seem, therefore, that colonic di- 
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verticula, like hypertension and many other conditions, are to be viewed with 
greater concern when they affect men than when they affect women Al- 
though the occur! ence of duerticula among children has been described, it 
IS uncommon before the age of 40 years, and most common m the latter half 
of the sixth decade and first half of the seventh decade 

The etiolog) of colonic diverticula is still a matter of speculation 
Among the etiologic factors, constipation and flatulence have been named, 
but the incidence of these symptoms has not been greater in the cases which 
we have studied than it would be among the general population It is prob- 
able that obesity does not act as an etiologic factor, the majority of our 
patients were of normal weight 

It is probable that there is an inheient weakness of the muscular layer 
of the intestinal wall, whether this is inherited or acquired has not been 
determined It is generally admitted that diverticula occur largely during 
the )ears of degenerative changes m the body As previously stated, di- 
verticulitis, or even diverticulosis, is exceedingly rare before the patient is 
40 years of age The possibility of the formation of diverticula as a senile 
change in an inherently weak muscular nail of the colon then suggests itself 
The muscular weakness occurs in disseminated places, and affects patients 
who have been subjected to colonic strain and stress 

Diverticula are found with increasing frequency in the lower part of the 
intestinal tract Diverticula are comparatively rare in the right half of the 
colon, and most common in the sigmoid flexure 

We have attempted in table 4 to classify the varieties and complications 
of diverticula of the colon as found in this series as well as m the literature 
As can be seen, w'e consider that the so-called pre-diverticular stage is really 
a stage of diverticulosis , and we have found that a number of patients who 
had diverticulosis gave a history of previous diverticulitis Diverticulitis, 
of course, may be acute, recurrent, or chronic Peridiverticulitis, which 
frequently occurs m diverticulitis, may be simple or it may be associated with 
a variable degree of enterospasm It is probable that peritonitis frequently 
occurs with diverticulitis but is usually not manifest, diverticulitis may be 
associated wuth abscess, oi with perforation Entero-visceral or entero- 
cutaneous fistulas may follow"^ perforation Rarely, metastatic suppuration 
occurs With the healing of diverticulitis, adhesions may^ occur but they 
rarely pioduce obstruction Although carcinoma of the colon may affect 
patients who have colonic diverticula, the association is probably accidental 
There are not any symptoms which are characteristic of diverticula, and 
recognition is dependent upon roentgenologic or proctoscopic examination 
In a certain number of cases of dwerticulosis, a history of previous attacks 
of diverticulitis can be elicited The cardinal symptom of diverticulitis is 
pain, which usualty is associated with irregularity of bowel movements, and 
wdnch often is relieved by bowel movements Pam is usually localized in 
the left lower quadrant of the abdomen, is of variable seventy, and usually 
IS intermittent and cramping It may be accompanied by distention, chills 
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Table IV 

Varictieh and Complications of Dncrticula of the Colon 

I Diverticulosis 

A Pre-diverticular stage of Spriggs and Alarxtr 
B Stage of formed diverticula 

1 Asjmptomatic 

2 Symptomatic 

a Historj of previous attacks of diverticulitis 

II Diverticulitis 
A Acute 

1 Simple 

2 Complicated 

a Peridiverticulitis 
aa Simple 
bb Enterospasm 

1 Without obstruction 

2 With acute obstruction 

a Partial 

b Total ^ 

3 With chronic obstruction 
b Peritonitis 

aa Local 

1 Non-suppurative 

2 With abscess 

a Perforation 

aa General peritonitis 
bb Fistulac single or multiple 

1 Entero-intestiml 

2 Entero-v esical 

3 Entero-cutaneous 

bb General 

c Resulting from lodgment of foreign bodv 
d Metastatic suppuration 
aa Septicemia 

bb Suppurative pj lephlebitis or portal pyemia 
_ cc As a focus of infection 

B Recurrent 
C Chronic 

1 Simple 

2 Complicated 

a Peridiverticulitis 

aa Enterospasm 

bb Hyperplasia with obstruction 
b Mesenteritis 
c Peritonitis 

aa Acute 
bb Recurrent 
cc Chronic 

1 Adhesions 

a With or without angulation and obstruction 

and fever, dysuna, and unnar} frequency When perforation occurs pain 
IS more severe, often excruciating, and there are fea er and chiils Urinarv 
symptoms are frequent in the group with perforation, particular!} if the per- 
foration occurs antenorl} When obstructive tumefaction occurs, there 
•nay be either constipation or diarrhea 

Physical examination of patients, who have diverticulosis, does not re- 
peal any significant signs that can be referred to the colon Patients who 
ia,ve diverticulitis usually have tenderness in the left lower quadrant of the 
abdomen, and often present a palpable mass When perforation or obstruc- 
tion occurs m diverticulitis, there is ahva}S a palpable mass, in the acute 
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phase, the tenderness may be so marked as to prevent adequate examination 
Proctoscopic examination is of definite \ahie. especially m cases of diverticu- 
litis, m the acute phase of which one might feai to give a barium enema 
Experienced observers can make a positixe diagnosis by this method in 64 
per cent of the cases Roentgenologic examination is, of couise, the most 
accurate means at our disposal for the detection of these lesions 
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INTERNAL MYXEDEMA; REPORT OF A CASE SHOW- 
ING ASCITES, CARDIAC, INTESTINAL AND BLAD- 
DER ATONY, MENORRHAGIA, SECONDARY 
ANEMIA AND ASSOCIATED 
CAROTINEMIA 

By Roberto F Escamilla, M D , H Lisser, M D , F A C P , and 
H Clare Shepardson, M D , F A C P , San Fiancisco, California 


The classical picture resulting from diminished thyroid activity has long 
been recognized But the fact that this endocrmopathy is generalized, 
involving the internal organs as m ell as the external covering and configura- 
tion of the body, is not so widely appreciated Thus, alterations in the 
skin and hair, together with mental sluggishness, are relatively common 
findings Occasionally cardiopathies occur for which no morbific factor 
other than an insufficient thyroid function can be found More rarel) 
abdominal ascites occurs as part of the syndrome of myxedema Yet the 
literature contains a few reports of this finding for which no other etiolog}' 
was demonstrated, and which disappeaied under administration of thyroid 
substance 


_In one such case, lecently cited by Evans,^ various chemical studies 
were made of the abdominal fluid In addition, atony of the bladder (dis- 
covered accidentall}’’ when an attempted abdominal paracentesis yielded urine 
from a distended atonic bladder) was noted for the first time 

Our patient is considered of sufficient interest to report because she 


presented so many of the internal manifestations of myxedema with a 
paucity of the external signs Both abdominal ascites and atony of the 
bladder ivere present Chemical studies w'^ere made of the abdominal fluid 
in order that the figures obtained could be compared wuth those resulting 
from similar studies by Evans 

No other cause for any of the findings could be discovered, and the 
low basal metabolic rate, together with the marked impro\ement that 
resulted from the administration of thyroid substance apparently makes the 
lagnosis of hypothyroidism indubitable 


Case Report 

. J , a 45 year-old, white, American farmer’s wife vas first admitted to the 
niversity of California Hospital on August 25, 1933 
ne/ complaint — bloating and gas 

^'^nily Instoiy — one sister had a carcinoma of the stomach 
Marital histoiy — revealed that she had had four children Two of these died in 
nnH two were living and well In addition there had been four miscarriages 

t e most recent pregnancy, trvo years before, had terminated in a still-birt 

1935 Philadelphia meeting of the American College of Phjsicians, April 29, 

From the Department of Medicine of the Unnersitv of California IMedical School, 

Franasco, Calif 
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Past Insloty showed pneumonn and smallpox in childhood, the usual childhood 
diseases, frequent sore throats prioi to a tonsillectomy 19 >ears before, and a dry 
pleurisy’ SIX years before She had been subject to attacks of migraine until 12 years 
before, and had always had very profuse menstrual periods lasting seven to eight days 
Present illness began 10 years prior to entry with the gradual development of 
pallor, weakness, sore and stiff joints, and finally ascites and edema of the ankles and 
face ’ Eight years before, she had entered a hospital for treatment While there her 
abdomen was tapped, yielding a large amount of straw-colored fluid She was told 
that her blood tested “ 60” and was dischaiged after five weeks with instructions to 
take a low protein diet Since that time she had noted gradually progress^ e slowing 
of mental and physical activity Her memory became poor and her speech slow 
She also noted dry skin, lack of perspiration, intolerance to cold, and some loss of 
eyebrows and haii Foi foui or five years there had been increasing constipation, 
and she began to be troubled bv bloating and gas For two years she had had dull 
upper abdominal pain which affected her appetite, during this time she had lost 13 
pounds Her diet contained large quantities of vegetables, frequently carrots The 
joint-pains persisted, her menstrual periods continued to be profuse (lasting eight to 
ten days) although somewhat irregular during the preceding year 

She finally visited the University ot California Out-Patient Department where 
her basal metabolic late was found to be minus 37 per cent and the blood hemoglobin 
(Sahh) 55 per cent (100 per cent equals 14 0 grams per 100 cc), with a red cell 
count of 2,700,000 per cu mm Gastric analysis after an alcohol meal showed free 
acid to 47 units and total acid to 57 units She was then sent into the hospital 

Physical examination disclosed a patient who moved slowly and whose speech 
was slow and deliberate The skin had a pale, slightly icteric tint, and was dr>, cold, 
and somewhat rough The hair was thin, dry, and scanty in the axillae The eye- 
brows were sparse, especially the outer halves The thorax was poorly clothed and 
the breasts atrophic The heart showed enlargement both to the left and the right, 
the sounds were slow and of poor quality There was a faint systolic murmui at the 
apex Blood pressure was 90 mm of mercuiy systolic and 50 mm diastolic The 
abdomen was distended both by gas and fluid, and theie was marked diastasis recti 
with an umbilical hernia No viscera or masses were palpable Pehic examination 
revealed no abnormality except a lacerated cerMx and rectal examination showed 
internal hemorrhoids There was slight pitting edema over the anterior tibial sur- 
faces of the legs There was no thickening of the subcutaneous tissues noi w'ere there 
any of the fat pads commonly noted in hypothyroidism 

Laboratorv Datn. 

Basal Metabolic Rate Minus 37 per cent and minus 41 per cent 
Blood Hemoglobin (Sahh) 50 per cent, red blood cells 3,160,000 per cu mni , 
white blood cells 4,400 per cu mm , with a normal differential count 

Urine Specific gravity 1010, albumin, very slight trace, sugai, 0, sediment, 
showed an occasional pus cell 

Stool Negative for ova, parasites and occult blood 

Phenolsulphonephthalem Kidney Function Test 50 per cent excretion in 3S0 
c c of urine 2 hours and 10 minutes after inti amuscular injection 
Blood Kahn Negative 

Plasma cholesterol — 238 mg per cent 

Serum proteins Total 6 46 gm per cent , albumin, 3 90 gm per cent , 
globulin, 2 56 gm per cent, ratio, 1 52 
Sugar (fasting) 70 mg per cent 
Non-protein nitrogen 29 8 mg percent 
Chlorides (as NaCl in plasma) 523 mg per cent 
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Icterus index 15 
Carotin 2 plus 

Venous Pressure (direct method) 80 mm of water 

Venous Pressure (indirect method) 95 mm of water 

Glucose Tolerance Test Blood sugar, fasting, 77 mg per cent 

30 minutes, 137 mg per cent 
60 minutes, 156 mg per cent 
120 minutes, 148 mg per cent 


Rose Bengal Liver Function 1 est 

Specimen I (8 minutes), 62 per cent retention 
Specimen II (16 minutes), 44 per cent retention 

(Upper limits of normal are I — 50 per cent, II — 35 per cent) 
Residual Urine 100 c c 


Roentgfx-Rvy Studifs 
(Interpreted Dr R S Stone) 

Chest Films The heart was enlarged in all directions, more to the left There 
was a point of adhesion o\er the left diaphragm 

Gastrointestinal Series The stomach w'as displaced forward by a questionable 
soft tissue mass There was evidence of periduodenal adhesions 

Barium-Enema The colon was voluminous and atonic 

Intravenous Cholecystograms The gall-bladder visualized and functioned nor- 
mally There was evidence of adhesions around the cystic duct 

Electrocardiogram Rate 51 per minute, P— R interval 0 22 second, small QRS 
complexes 

Abdominal Paracentesis This was performed with some difficulty and only 15 
cc of amber-colored fluid were removed This had a specific gravity of 1 012 an^ 
contained 4,400 red blood cells and 100 white blood cells per cu mm of which /o 
per cent were mononuclear cells and 25 per cent were polymorphonuclear cells T e 
chemical composition of the fluid was as follow'S 

Protein Total, 3 88 gm per cent 
Albumin, 2 31 gm per cent 
Globulin, 1 57 gm per cent Ratio 1 4/ 

Sugar 112 mg per cent 
Non-Protein Nitrogen 23 mg per cent 
Chlorides (as NaCl) 648 mg per cent 
Cholesterol 96 mg per cent 

Coutse After preliminary studies w^ere completed, the patient was placed on a 
carotin-free diet, and the oral administration of Armour’s desiccated thjroid was 
begun at 0 065 gm twice daily After 12 days of medication the basal rate had risen 
to minus 19 per cent The thyroid-dosage ivas then increased to 0 065 gm three 
times daily which was continued until she left the hospital eight days later Just 
before discharge the basal rate was minus 26 per cent The plasma cholesterol had 
dropped to 134 mg per cent A roentgenogram of the chest at this time showed the 
heart to be slightly diminished from the previous size, especially in tlie antero- 
posterior diameter, an electrocardiogram showed little change The blood counts 
remained practically stationary, but the albuminuria had cleared completelv , the blood- 
serum had become carotin-free The icterus index had dropped to 8 The blood 
pressure remained low, reaching abo\c 100 sestohe on onh one occasion A low 
temperature (35° to 36° Centigrade) tended to rise to normal under tlierap> , the pulse 
paralleled this, increasing from a rate of 50-60 per minute to 70-80 The patient’s 
weight which was fairlj well stabilized at 62 7 kilograms (137 9 pounds) before 

♦ B> method of Althauscn, Biskind and Kerr = 


300 R I ESCAMILLA, H LISSER, AND H C SHEPARDSON 

medication was started, had dropped to 57 kilogiams (1254 pounds) on discharge 20 
days later 

At this time there was very little symptomatic improvement and the patient was 
instructed to increase her thyroid dosage to 0 065 gm four times daily She was 
discharged from the hospital on Septembei 13, 1933 


hitcnal Htiloiv The patient r(.tunii.d to the clinic one month after leaiing the 
hospital stating that there had been m irked iinproi ement in general well-being Her 
skin was smooOiei and she perspiied occasionally She had had one menstrual period 
which had lasted only three or four da^s ind had been relatnely scanty in contrast to 
her former menorrhagia Hei appetite had impro\ed and she had ceased losing 
weight 

She now appeared more aleit, though still pale There was no icterus The 
heart had diminished to normal size, the i ite was 84, and the sounds were forceful 
in character No ascites oi abdominal distention could be found There still re- 
mained slight edema of the ankles 

Labor A ioRY Data 

Basal Metabolic Rate Plus 7 per cent (minus 41 per cent befoie treatment) 
Plasma Cholesterol 144 mg per cent (238 mg per cent before treatment) 

Blood Hemoglobin (Salih) 55 pei cent, led blood cells 2,810,000 per cu mm , 
white blood cells 6,100 per cu mm 

Urine Negative, specific gravity 1006 Sediment showed a rare white blood 
cell 

Roentgenogram of the chest revealed a marked diminution in heart size (4 9 cm 
less in the transverse diametei ) with pulsations of good tone 

Electrocardiogram Rate 80, P-R interval 0 16 second, QRS complexes were of 
greater amplitude and there was marked improvement m the T-waves 


Second Hospital Admission The patient was readmitted to the hospital for fui- 
ther study on November 20, 1933, one month after her last visit to the clinic and two 
months after her first discharge from the hospital 

She stated that the improvement had been maintained, although her constipation 
was unchanged She still noted palpitation occasionally on exeition and ankle 
edema late in the day 

Physical examination was essentially as before The skin had a more yellow 
tint The heart was normal in size to percussion and the sounds were of good quality, 
rate 72 The abdomen showed moderate distention There was no ascites and no 
edema of the extremities 


Laboratory Data 

Basal Metabolic Rate Plus 3 per cent 

Blood Hemoglobin (Sahli) 45 per cent, red blood cells 2,800,000 per cu mm , 
white blood cells 6,950 per cu mm 

Urine Specific gravity 1 010, albumin 0, sugar 0, sediment showed an occasional 
white blood cell 

Blood Plasma cholesterol 151 mg per cent 

Serum proteins Total, 612 gm per cent 
Albumin, 4 18 gm per cent 
Globulin, 1 94 gm per cent 
Ratio 2 15 
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Venous pressure (direct method) 120 mm of water 
Venous pressure (indirect method) 85 mm of ^\ater 
Icterus index: 1 1 
Carotin 3 plus 

Glucose Tolerance Test Blood sugar, fasting, 108 mg per cent 

30 minutes, 186 mg per cent 
60 minutes, 218 mg per cent 
120 minutes, 141 mg per cent 

Rose Bengal Liver Funct on Test 

Specimen I (8 minutes), 53 pei cent retention 
Specimen II (16 minutes), 32 per cent retention 
Residual Urine 45 c c 


Roentgen-Ra\ Studies 

Chest This showed the impro\ement m heart size and tone to be ^^ell maintained 

Gastrointestinal Series No evidence of the previously noted forward displace- 
ment of the stomach could be found The former impression of a mass behind the 
stomach w'as now' considered to have been due to an excess of gas m the large atonic 
splenic flexure of the colon 

Barium Enema There w'as still evidence of a voluminous large bowel How- 
ever, voluntary evacuation after the enema showed much better emptying than after 
a similar attempt two months before 

Coiase During this hospital stay of six da>s her weight dropped from 60 ki o- 
grams (132 pounds) to 55 6 kilograms (122 3 pounds) Inasmuch as there had been 
no improvement in the anemia, iron and ammonium citrate 1 0 gm three times dai > 
was prescribed She was told to continue her thyroid-dosage of 0 065 gm four 
times daily 


Clinic Visit— January 16, 1934 The patient returned to the clinic seven vveeks 
after her second discharge from the hospital, reporting that she felt quite we an 
much stronger The dyspnea, palpitation, and edema had completely disappeare 
Menstrual periods continued to occur regularly but were relatively scantj, asting 
only three or four days The constipation was unchanged The weight "ad in- 
creased gradually to 64 3 kilograms (141 pounds) — a gain of 8 7 kilograms (ly 
pounds) 

Ascites and edema were absent The blood pressure was 120 mm Hg svsto ic 

and 74 diastolic , , , j a f,r(\ onn 

Blood counts showed Hemoglobin (Sahli) 76 per cent, red blood cel s , , 

per cu mm , white blood cells 6,800 per cu mm 
Carotin was one plus in the blood serum 

No alteration in treatment was considered necessar 3 ’-, consequently she was a 
vised to continue only with desiccated thjroid and iron 


Chine Visit— Fcbruai y 16, 1934 The patient’s well-being Ind been maintained 
Constipation was unchanged She had had one menstrual period winch had lasted 
three da>s with scanty flow The pulse rate was 72 per minute Blood pressure 
vvas 110 sjstolic and 60 diastolic 

Basal metabolic rate, plus 1 per cent Blood — hemoglobin (Sahli) SO per cent, 
red blood cells 4 450,000 per cu mm 

She vv as adv ised to continue treatment and pursue normal activ itie* 
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Tlind Admission to Hospital— August 30, 1934 Six and one-half inontlis after 
her last visit, the patient was readmitted to the hospital as an emergency 

She had been feeling quite well and doing all of her housework until two months 
before At that time she undertook some part-time work m a cannery near her farm, 
which after a shoit while was increased to full-time Ihis work in addition to her 
household duties made a daily schedule ot 16 to 17 hours labor Five weeks before 
entiy, after two weeks of this exhausting regime, she was awakened one night by a 
feeling of nausea and a dull generalized abdominal ache She developed some weak- 
ness and anoiexia and noted mucus in hei stools Ihen she felt bettei for tw'O or 
three days, but on trving to return to w'oik, de\ eloped severe epigastric and right 
lower abdominal pain accompanied by nausea and proti acted vomiting She was 



Fig 1 Comparative views of the patient show'ing her general appearance and the diminu- 
tion in abdominal distention after treatment was instituted 

said to have regurgitated food eaten 36 houis previous She was hospitalized for 
eight days, obtaining gradual relief from enemata and cathartics Once again she 
returned to w'ork However, all the severe symptoms recurred and, after twm weeks 
of nausea and frequent vomiting, she was again brought to San Francisco and ad- 
mitted to the University of California Hospital After the onset of these acute 
symptoms five weeks before she had taken thyroid only irregularly, and at the time of 
entry she had had none for four weeks 

On examination she was still nauseated, vomiting frequently, and obviously de- 
li) drated The abdomen showed visible peristalsis and tenderness in the right upper 
quadrant 

Some improvement resulted from the administration of fluid parenterally and 
glucose intravenously so that four days later a barium enema was given, followed by 
barium orally Under the roentgen screen there was evidence of partial obstruction 
of the jejunum 
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A subcutaneous injection o( Pitressin caused a marked inciease m 
peristalsis followed by a reproduction of the nausea and abdominal pain it was ^ 
decided to perform an exploratory laparotomy which was done on September /, 

by Dr Leon Goldman , . . , t'Up 

On opening the abdomen a small amount of colorless free fluid escap 

small and large intestines appeared normal throughout The appendix WQ > • 

and pancreas were apparently normal The gall-bladder uas sigi y 'c , 
there were a few periduodenal adhesions The uterus was somewha en ar^, 

soft The appendix was remor ed , . ^ i ^ 

The postoperatue course was uneventful A menstrual period s ar e w 
later at the regular interval Pelvic examination immediately a terwar was no 
and a Friedman test for pregnancy was negatne The conclusion was 
the enlarged and soft uterus noted at operation was due to pre-menstrua S 
Since the patient had not had any thyroid substance for over ve u ee ’ 
planned to utilize this opportunity as a control period and as soon as er c 
warranted, to repeat most of the laboratory studies Unfortuna e y s le 
directly under the authors’ care, tliyroid was prescribed and sie go 

eight times in three days before it was discontinued Basal rate a en work 

per cent minus After another week without thyroid the following a or 
was done 

Basal Metabolic Rate Minus 22 per cent 700 non on mm 

Blood hemoglobin (Sahli) 85 per cent, red blood cells 4,700,000 p 

white blood cells 10,700 per cu mm 
Plasma cholesterol 200 mg per cent 
Serum proteins Total, 4 8 gm per cent 
albumin, 3 22 gm per cent 
globulin, 1 57 gm per cent 
Ratio 2 05 

Icterus index 11 
Carotin Negative 

Glucose 1 olerance 1 est Blood sugar, fasting, mg pe 

30 minutes, specimen lost 
60 minutes, 137 mg per cent 
120 minutes, 84 mg per cent 

Rose Bengal Liver Function Test 

Specimen I (8 minutes), 78 per cent re ten on 
Specimen II (16 minutes), 60 per cent retentio 

Residual Urine— 500 cc showed the heart to be normal in 

Roentgen films and fluoroscopy of the chest snoiveu 

size and the beats of good tone p_j^ interval uas 0 18 

Electrocardiogram showed a rate of 60 p nmnhtude 

second The QRS complexes and rate of the pulse and respiration 

Ihebody temperature teiijled to ® 20, 1934, with instructions regarding 

The patient ^\ as discharge thvroid substance 0 065 gm twice daih This 

limited activity and the resumption ot thyr ’,1 

dose, howerer, was to be increased gradually as indicated 

Discussion 

Ascites The rarity of ascites as a manifestation of myxedema has 
alreadt been noted Howe^e^, se^eral reports can be found m the litera- 
ture ‘Mtissio Fournier = reported fi^e cases, two of which had associated 
hydrothorax He quotes Nothnagel as publishing 


similar case Marsh 



0 J Outline of Laboratory Work 
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reported anothei case Six questionable instances were pi esented by David- 
son® who labeled them “thyroid nephrosis” Beietervide and Herreia* 
report a case which seems typical clinically but whose basal metabolic rate 
was only minus 15 per cent The recent report of Evans ^ has already 
been referred to 

The finding of ascites is especially inteiesting in this patient because of 
Its reported presence eight yeais before Although the second abdominal 
paracentesis was unsatisfactory and yielded only 150 cc of fluid, physical 
signs indicated the presence of a much larger amount These signs com- 
pletely disappeared after seven iveeks of th} roid-therapy and there was no 
iurther evidence of fluid until the exploratory laparotomy revealed a small 
amount after four weeks without thyroid 

Other causes for the ascites could be excluded The duration of eight 
years made it improbable that either carcinoma, cirrhosis or tuberculosis 
was responsible Ihis was borne out by the negative findings at explora- 
tion No evidence of nephritis was found — the only urinary abnoimality 
being an albuminuria which disappeared under thyroid-therapy The pro- 
teins of the blood serum were found to be normal both before and after 
the beginning of treatment, so osmosis was probably not a factor The 
possibility nf cardiac decompensation with venous congestion was an im- 
portant one, especially in view of the enlarged heart found on admission 
However, the venous pressure was normal in four determinations and no 
other evidences of congestive failure were found The above findings, 
combined with the facts that the ascites vanished on thyroid-therapy, and 
reappeared after thyroid was omitted, make it reasonable to assume that 
hypothyroidism was the etiologic factor 

Evans ^ after using approximately similar precautions likewise reached 
the conclusion that the ascites in his patient was of myxedematous origin 
It IS interesting, therefore, to compare the properties and chemical content 
of the fluids obtained by him and us The following table also includes 
the recorded findings on the fluids from the patients reported by Beretervidc 
and Herrera “ and by Mussio Fournier ® 

The specific gravity was high in Evans’ case In the case of Bereter- 
vide and Herrera the strongly positive Rivalta also classes the ascitic fluid 
obtained by them as an exudate However, in our patient the fluid had a 
relatively low specific gravity Mussio Fournier reports a negative Rn^alta 
m one case and definitely calls the fluids from three of his other cases transu- 
dates Evans found a relatively high total protein and Beretervide and 
Herrera obtained a high figure for albumin content In the case here 
reported the proteins were lower 

Epstein ‘ found the ar erage protein content in nine ascitic fluids due 
to cardiac decompensation to be 3 3 gm per cent Sah esen and Linder * 
reported Aalues of 2 6 and 2 2 gm per cent in two cases of cardiac ascites 
Fooid Youngbeig and Wetmore," after examining the ascitic fluid from 
10 cases of cirrhosis and eight of cardiac decompensation obtained an 
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OJ (1933) 

Evans (1932) 

Peretervide and 
Herrera (1932) 

Mussio Fournier 
(1925) 

Specific Gravity 

I 012 

1 020 

Strongly posi- 
tive Rivalta 

1 negative 
Rivalta 

3 "transudates” 

Cells 

Total Protein 

75 mononuclear 
leukocj tes 

25 polj nuclear 
leulvoct tes 

4,400 red blood 
cells 

3 88 gm % 

77 mononuclear 
leukocytes 

335 red bloorl 
cells 

5 1 gm % 

85 percent 
h mphocvtes 

Endothelial cells 

Albumin 

Globulin 

Non Protein Nitro 
gen 

Chlorides (as NaCl) 
Cholesterol 

Sugar 

2 31gm % 

1 57 gm % 

23 mg % 

648 mg % 

96 mg % 

112 mg % 

2 9gm 

2 2 gm % 

23 mg % 

7 6 gm % (by 
refractometer 
method) 



average specific gravity of 1 012 and an aveiage protein content of 1 32 
gm per cent and 1 69 gm per cent respectively in tlie two groups Mache- 
boeuf and Fethke lepoit protein values averaging 4 22 gm per cent in 
the ascitic fluid of two patients with cardiac disease and 1 65 gm per cent 
in two patients with alcoholic cirrhosis The value of 3 88 gm per cent 
reported m this case is therefore higher than the aierage findings in transu- 
dates, but not as high as that reported b) Evans ‘ 

The values for non-protein nitrogen, chlorides, cholesterol, and sugar 
fall within the average range found in ascites due to cirrhosis and cardiac 
decompensation (Foord et al " and Macheboeuf and Fethke "'') 

Foord and associates ® have noted that in fluids with high specific 
gravity there is a proportional increase in the protein, and the Rivalta test 
becomes increasingly positive When this fact is applied to the findings in 
the table abov'^e, it is apparent that there is considerable variation in the 
composition of ascitic fluid recovered from patients with myxedema 
Whether or not this fluid is true * myxedematous fluid ” is a speculative 
cjuestion, but if so, then one of the characteristics of such fluid is a varying 
composition 

Atony of flic Bladdo The association of urologic symptoms with 
mjxedema was commented on long ago However, Beck,“ in 1927, studied 
100 cases particularly from this standpoint He noted the frequency of 
nocturia, pollakiuria, d} suria oliguria and incontinence, and stated that the 
urinary sediment usually showed large numbers of epithelial cells from the 
bladdei and frequently pus The accidental discovery by Ev ans,^ of atony 
of the bladder with residual urine, giv^es an obvious explanation for all these 
symptoms and signs The atony m his patient was so marked that the 
bladder had not been able to empty itself e^en aftei preliminary’' cathe- 
terization with a short catheter 
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Although the atony in oui case \\as not maikecl, onh 100 c c of lesidtial 
urine being obtained at first, theie was definite impio\ement on th}roid- 
therapy Ihree months aftei thyioid was staited the residual had de- 
creased to 45 cc The postoperatne icsidual of 500 ec w'as considered 
as resulting largely from the suigical procedure 

It seems probable that moie frequent obser\ations wull ie\eal this to 
be a common finding m hypoth}'! oidism In view of the frequent and 
characteristic cardiac and intestinal atoii) , it is not so much surprising that 
bladder atom also occurs, but that this phenomenon was not noted main 
\ears ago 

Caidiac Atony There have been numerous case reports and discussions 
in the literature since Zondek first described " Das Myxodemherz ” in 
1918 Recent excellent leview's of this subject can be found m papers bj 
Lisser and Anderson,’^ Aynian, Rosenblum and Falcon-Lesses,^^ Gallagher,^'' 
and Lerman, Clark and Means The oi iginal description by Zondek is 
of a symmeti ically enlarged flabb} heart w ith slow^ feeble action under the 
fluoroscope, but wuthout e\ idences of decompensation Many of the re- 
ported cases are of this type Under thyioid-therap} these hearts shrink 
to normal 

In 1925 Fahr reported a patient in wdiom congestive failure was a 
marked featuie and another gioup of repoitecl cases belongs to this class 
Thyroid in such cases results m great improvement 

A thii d gi oup, how'ever, show's an accompanying advanced arteriosclero- 
sis Attempts at thj'roid-therapy, by raising the metabolism and cardiac 
rate, place an increased strain on the myocardium which may result in 
marked cardiac embarrassment and even coronary thrombosis Christian, 
and Sturgis and Whiting called attention to this possibility 

Fishberg Christian,'* and Duden have called attention to the 
high incidence of early arteriosclerosis in myxedema, wdiile Thompson, 
Dickie, Morris and Hilkevitch '■ ha\e noted the high incidence of hyper- 
tension It is, therefore, possible that the three groups of cardiac com- 
plications outlined above (i e , (1) atony w'lthout decompensation, (2) 
atoii} with decompensation and (3) atoii}' w'lth decompensation and ad- 
^anced arteriosclerosis) are progressne stages of the same process Ap- 
parently the important etiological factor in the first group is Inpoth}- 
roidism, but as the cardiac picture progresses, arteriosclerosis pla}s a 
graduall} increasing role 

The heart findings in the case here reported place it m the first group 
of atony w'lthout decompensation Roentgen-ray examination showed the 
heart to be enlarged in all chambers The rate w'as slow' and by fluoro- 
scopy the myocardium appeared flabb\ the beats feeble and of poor tone 
Auscultation disclosed the heart sounds to be of poor qualit} After six 
w'eeks of th} roid-therap) the heart had diminished in size in all diameters, 
and the trans\erse diameter was decreased by 4 9 cm (figure 2) The 
rate had increased and the beats were seen to be of good tone There was 
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a coincidental impro\ement m the qualit) of the heart sounds No loss in 
tone could be detected aftei thvioid had been discontinued for five weeks, 
although the rate was slowei 

The electiocardiogiaphic changes weie fairl> pionounccd, although not 
as marked as many of those vhich appeal in the liteiaturc The changes 
most frequently noted are low, diphasic, oi inveited T-waves m one or more 
leads According to Thacher and White and Lisser this occurs most 
frequently in Lead II, but Fahi states that it is more common in Lead I 
Low electromotive foice resulting in deci eased amplitude of the QRS com- 
plexes has been stressed b\ many writeis, and Fahr has frequently noted 



Fig 2 Typiral myxedema heart with enlargement of all chambers The shrinkage in 
heart size under therapy is quite apparent, with a difference of 4 9 cm in transverse diameter 
after two months of treatment Under the fluoroscope the beats weic of markedly improied 
tone at the second examination 


a negative QRS complex in Lead III Absent oi diminished P- waves weic 
first noted by Zondek iii his oiigmal papei and have been leported fie- 
quently since Sluirmg of the QRS complexes and prolongation of the 
P-R interval are other changes that have been occasionally noted The 
changes, however, have been variable m the reported cases 

The effect of the increased resistance of the skin m myxedema has been 
a source of conflicting reports Nobel, Rosenbluth and Samet -® reported 
the presence of P- and T-waves in tracings taken from the anterior chest 
wall using needle electrodes after they had been absent in the usual leads 
from the extremities Lei man, Clark and Means,^® however, using both 
needle electrodes and standard contact electrodes in a series of instances, 
found little change in the tracings 
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Before tieatment (figuie 3) the tracings from oiu case showed a sinus 
bradycardia, small P-wa\es m Leads I and III, prolonged P-R mter^al 
(0 22 second), low amplitude of the QRS complexes, small Ti, and small 
diphasic Ts After two months of treatment the T-waves had become more 
pronounced, there was increased amplitude of the QRS complexes, and the 
rate had increased to 84 per minute These changes were definite, and 
although not as striking as some of those reported, they are considered char- 
acteristic of “ myxedema heart ” 



Fig 3 Electrocardiographic tracings showing the fohmwng effects of trratment 
(1) increased rate, (2) increased amplitude of the P-\\a\es, QRS complexes, and l-\\a\es, 
and (3) decreased P-R interval 

After th>roid had been discontinued there was some i eversion to the 
foinier tjpe with decreased amplitude of the QRS complexes and fi-waves 
slow’ing of the rate, and slight prolongation of the P— R interval 

Inte<!imal Atony Constipation is an almost constant finding m hjpo- 
th3roidism Mathers'' demonstrated atony of the colon b> roentgen-rav 
which improved with th> roid-therapv , and Deusch showed expenmcntallv 
that thv roid caused increased intestinal tonus both in experimental animals 
and in man Brow n noted the occasional marked improv ement in pa- 
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tients complaining of intractable constipation aftei thyroid medication and 
found such patients to have low basal metabolic lates Wohl“^ describes 
the condition as the “ lazy bowel of myxedema,” and Lisser emphasizes 
its frequency 

The fact that the abdominal complaint of “ bloating and gas ” is the one 
that brought oui patient to the clinic foi medical attention demonstrates 
the importance to the patient of this phase of the disease The symptoms 
weie probably partly due to the ascites and paitly due to the atonic bowel 
It IS also notew^orthy that a “ questionable mass behind the stomach, causing 
forward displacement,’ w'as reported aftei the first roentgen-ray examina- 
tion of the gastiointestmal tract Subsequent examination proeed this 
“ mass ” to be gas in the distended splenic flexui e of the colon 

The findings after barium enema deinonstiated cleail) the effect of the 
thyroid-therapy on the colon Followung the enema the patient w'as told 
to expel \oluntarily as much as she could of the enema material, after wFich 
another film w'as taken As shown in figuie 4 at fii st eery little of the 



Wms taken after voluntarj evacuation of the barium enema material 
these show obvious increase m tone with resultant improved emptying 


baiium W'as expelled, but after tieatinent there w'as a inaiked impiovement 
111 tone and much more of the barium could be expelled voluntarily It is 
mteiestiiig to note that in spite of this demonstrable improvement in bowel 
function, there W'as practically no change in the patient’s constipation 
How'ever, the bloating, gas, and upper abdominal pain of which she first 
complained had entirely disappeared after tieatinent w'as m progress This 
improvement can perhaps be attributed to the increased tone of the small 
and large intestine The symptoms leading up to her operation weie prob- 
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ably of a functional nature and not connected with hypothyroidism How- 
ever, hypoth} roidisni as a cause of abdominal pain has been emphasized b} 
Hinton and Lisser -■* 

Anemia Anemia of varying giades is found almost constantly in 
myxedema of any duiation It is usually secondary in type and in a certain 
percentage of instances wall respond to thymoid medication alone, as in cases 
reported by Emery%“® Mackenzie, Stone, ““ and Lisser and Anderson In 
other cases, as pointed out by Lerman and Means, non is necessary in 
addition to the thyroid The occasional similarity of the anemia to per- 
nicious anemia, including the faiily’^ frequent finding of achylia gastnca, has 
been noted by the above authors, but m the majoiity of the cases, the blood 
lesponds to thyroid, or, thyroid and iron How^ever, Means, Lerman and 
Castle,®' and Lisser and Anderson,®® have leported patients wuth coexistent 
myxedema and pernicious anemia, the latter diagnosis being supported not 
onfy by clinical and blood findings, but also by typical i eticulocyte responses 
to liver therap}'^ In this gioup, of course, th}roid and liver therapy must 
be admniistei ed simultaneously 

When oui patient was first seen, pernicious anemia w'as considered in the 
differential diagnosis, but the finding of normal acidity m the gastric juice 
made this diagnosis improbable After treatment was started, thyroid 
alone was given for a peiiod of tw'O and one-half months During the last 
two months of this period the metabolic rate w'as normal and there was 
marked improvement in most of the symptomatology, but the red blood 
cells and hemoglobin lemained at practically the same le\el The patient 
w^as then started on iron and ainmoinum citrate in addition to the thyroid 
When she returned to the clinic aftei an lntel^al of seven weeks, the blood 
picture had risen almost to noi mal The counts were as follow'S 



Hemoglobin 


(Sahh) 

8-23-33 

55 per cent 

8-25-33 

50 per cent 


Th 3 roid therapy started— 

10-23-33 

55 per cent 


11-20-33 45 per cent 

Iron and animoniuni citrate started 
(in addition to thyroid) — 


1-16-34 

76 per cent 

2-16-34 

80 per cent 


Red Blood Cells 
per cu mni 

2.700.000 

3.160.000 

2.810.000 

2,800,000 


4 660 000 

4,450,000 


Tins classifies the anemia as definitely of the secondary type, and one m 
which both iron and thjioid were necessary It seems probable that the 
long duiation of the anemia, as evidenced by the history of a blood test of 
“ 60 ” eight years before, wms a factor in necessitating the administration of 
both non and th>roid before iniproiement resulted The results niaj also 
indicate that iron gnen routmel) m conjunction wnth thjroid will probablj 
result m the more rapid nnproA enient of the secondary anemia of nnxe- 
denia e\cn though it might c\cntually respond to thyroid alone Such a 
conclusion was reached by Lcrniaii and Means 
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Meiwi lhagia The possibility of inpothyioiclism as a cause foi menor- 
rhagia and metrorrhagia was noted by Sabman ‘'® and its fiequency stressed 
by Lisser and Gardmer-Hill and Smith A striking case was reported 
by Lisser and Anderson/® and a recent aiticle by Waters and Williams 
contains an excellent review of the literature on this subject The associa- 
tion is now widely accepted and it is, oi should be, common practice to have 
a determination of the basal metabolic late m patients where no obvious 
local pathology can be found to account for uteime bleeding All authors 
agree that thyroid-therapy will reduce the bleeding to normal amounts if 
hvpothyi oidism is the etiologic factoi 

The effect of thyroid-therapy on our patient’s menses was maiked and 
characteristic Hei menstrual history prior to treatment revealed that her 
periods had always been veiy profuse and lasted seven to eight days Dur- 
ing the year preceding entry they had been irregular, but continued to be 
piofuse, lasting eight to ten days 

After therapy was staited, the periods became regulai, lasted three to 
four days, and there was a marked diminution m the amount of flow 
This improvement has persisted 

Othe) Considoations The presence of carotmemia can be explained 
partially by the patient’s dietary habits, but it is obvious, as m most such 
cases, that normal people could eat a similai diet without de\ eloping the 
pigment retention necessaiy for increased icterus index and deposition of 
the pigment in the tissues It seems logical to conclude that some metabolic 
change is partially, at least, responsible for the development of carotmemia 
Since most patients with myxedema aie described as having a yellowish 
tint, it would be interesting to see how frequently carotin can be detected in 
their blood seium It may be that there is an increased incidence m myxe- 
dema similar to that noted by Rabinowitch m diabetes, another disease 
of disturbed metabolism 

The depiessed hvei function, as evidenced by the definitely abnoimal 
values in the Rose Bengal hvei function test befoi e treatment (specimen I — 
62 per cent letention, specimen II — 44 per cent), is notewoithy, especially 
since hepatic dysfunction has been noted in hypoth} i oidism by Rowe and 
Lisser®'* The improvement after theiapy to within approximately normal 
limits (I — 53 per cent, 11 — 32 per cent) apparently indicates that in this 
patient thyroid also had an effect on the rate of dye excretion through the 
liver Retention was again found to be mci eased (I — 78 per cent, II — 60 
per cent) after the operation, but how much of this was due to the lack of 
thyioid and how much due to the anesthetic is impossible to decide The 
relation of the pigment retention of carotmemia to decreased liver function 
IS another question for speculation 

Thyroid-therapy also influenced the sugar tolerance curve and the rela- 
tively flat curve before treatment was transfoimed into a curve somewhat 
similar to that seen in hyperthyroidism After thyroid had been stopped 
the curve again became flat The values are as follows 
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Basal Meta- 
bolic Rate 
Minus 41% 
Plus 3% 
Minus 22% 


Blood Sugar — 

Fasting 30 minutes 

77 mg % 137 mg % 

108 mg % 186 mg % 

82 mg % — 


60 minutes 
156 mg % 
218 mg % 
137 mg % 


120 minutes 
148 mg % 
141 mg % 
84 mg % 


These results are somewhat similar to those published by Gardiner-Hill, 
Brett and Smith ^ in an article on this phase of myxedema 

Hypofhy) oidism vs Myiedemo Cases of hypoth3Toidism without 
mj^xedema ai e not rare King noted that a low basal metabolism should 
be suspected in protracted menopause or chronic eczema Lawrence 
noted thyroid failure without myxedema in patients whose chief complaints 
were headache and constipation Higgins reported similar cases and 
noted the occasional finding of edema Blumgarten stressed, in addition, 
rheumatoid pains and anemia McKean,®” Warfield,®^ and Hensel note 
the frequency of this syndrome in the goiter region around the Great Lakes 
but other authors, including Thurmon and Thompson,®® Lisser and Ander- 
son and, more recently, Youmans and Riven have reported groups of 
such cases from regions where goiter is not common All report improve- 
ment of the various complaints on thyroid-therap} The various manifesta- 
tions have recently been catalogued by Lisser 

Clinically our patient did not have typical myxedema, although she did 
present dry skin, pallor, and scanty, coarse hair However, there was no 
puffiness of the features, she v as not obese, and there Avere no subcutaneous 
fat pads Her speech A\'’as sIoav but not otherwise remarkable and mentally 
she seemed alert The picture Avas not one to be compared with that of 
EA’-ans’ patient^ aaLo presented typical far-advanced myxedema and on 
A\hom “the nuise made the diagnosis at one glance” It required some 
investigation before the diagnosis of hypothyroidism became apparent 

After considering the paucity of external signs, it is interesting to note 
the abundance of internal signs brought out by the clinical and laboratory 
iiiA'^estigations The cardiac, intestinal, and bladder atony, as AA^ell as the 
anemia, AA’^ere all topical of myxedema Since the external signs Avere not 
at all tvpical, the term “ internal myxedema ” seems an appropriate designa- 
tion for the findings in our patient The presence of ascitic fluid makes this 
descnptiA e term cA^en more pertinent 


Summary 

A. case of In potln roidism is reported Avhich shoAAcd ascites, cardiac, in- 
testinal and bladder atony, secondarj anemia, menorrhagia and associated 
cai otinemia 

The ascitic fluid AA'as thought to be due to the hApoth3ioidism and 
shoAAed a piotein content aboAe the aAerage, but not as high as some pre- 
Aionsh reported 

The cardiac findings AAere t5'pical of m3xedema heart Avithout decom- 
pensation 
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The condition of bladdei -atony is thought to be more common than 
previously reported 

The patient was followed ovei a peiiod of 13 months and all symptoms 
and signs showed improvement on thyi oid-therapy except the anemia, for 
the improvement of which non was necessaiy m addition to the thyroid 
An exploratory laparotomy performed foi symptoms simulating partial 
intestinal obstruction showed no e\idence of other etiology foi the ascites 
It IS suggested that the term “ internal mjxedema ” would best describe 
the findings m this patient 
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RECOVERY FROM CORONARY THROMBOSIS; RE- 
PORT OF EIGHT CASES, WITH PARTICULAR 
REFERENCE TO THE RECOGNITION OF THE 
LESS SEVERE AND ATYPICAL TYPES ' 

By Carter Smith, M D , and H Cliff Sauls, M D , F A C P , 

Atlanta, Gcotgia 

Levine ^ in a stud}' of 145 patients with coronary thrombosis found an 
immediate mortality of 53 per cent Wilhus and Barnes - aie also of the 
opinion that approximate!} 50 per cent die m the immediate attack Conner 
and Holt® in stud} mg a series of 287 patients vith coronary occlusion 
found an immediate mortality of 16 2 per cent vith a subsequent death rate 
of 55 per cent when averaged o\er a period of 3 months to 17 }ears These 
statistical values aie derived almost entirely from those patients who pre- 
sented the classical clinical picture of coronary thrombosis and undoubted!} 
include principally those with the more severe grades of the disease Little 
mention is made of those patients who have occlusions of the smaller coro- 
nary vessels and present atypical symptoms of less seventy Very few stud- 
ies are available from which to estimate a mortality rate which includes this 
important group 

The diagnosis of thrombosis of the smaller coronary vessels is much 
more difficult than that of the classical attacks already so well described in 
the literature The majority of patients having the less severe grades of 
the disease are usually diagnosed angina pectoris or “ acute indigestion ” 
Most often they are treated with nitrogh cerine or v ith sodium bicarbonate 
and laxatives and allowed to continue the pursuit of their daily duties In 
this group sudden death is frequent Had a correct diagnosis been made 
of the nature of the initial attack, and the patient subjected to a period of 
four to SIX weeks of bed rest the fatal event might have been prevented or 
at least postponed 

It IS the purpose of this paper to present five patients vith the less se\ere 
grades of coronary thrombosis who did not manifest the ordinar} clinical 
signs and symptoms of this disease Without careful clinical and electro- 
cardiographic studies these patients would have been diagnosed and treated 
as individuals with angina pectoris Three patients with severe and unmis- 
takable coronary occlusion are also reported because of their phenomenal 
reco\enes and the serial electrocardiographic studies vhich they afforded 

The character of the pain is of great importance m diagnosing patients 
with atypical attacks of coronary thrombosis A persistent substernal ache 
vith substernal oppression is much more significant of coronar} occlusion 
than IS transient precordial pain The possibility of unusual pain radiation, 
as has been pointed out by Libman "* and others, must also be borne in mind 
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The pain may radiate to the mastoid regions, the shoulders, the elbows, and 
on some occasions to the abdomen Occasionally the pain is felt m these re- 
mote areas without any conscious ladiation Irom the sternum or left chest 
In some instances pain may be cntiiel\ absent Persistent substernal op- 
pression may then be the significant sjmptom The usual drop m blood 
pressure, increase in pulse late fexei and leukoc}tosis aie often absent in 
patients having the less severe forms of coronary occlusion Then the onl} 
criterion by which a positive diagnosis ma> be reached is the demonstration 
of changes m the form of the T-\\a\e-^ m electrocardiograms taken over 
a period of days or weeks 

The electrocaidiogram of an indnidual is a remarkably constant cur\e 
unless altered by some pathological change in the myocardium or b} the 
action of one of the digitalis bodies The pathological events causing a 
sudden change m the structure of the myocardium are almost entirely lim- 
ited to some disturbance m the blood supply of the myocardium The most 
frequent cause of this is coronary thrombosis Ischemia of the myocardium 
may occur as a sudden event and not be due to coronarj vessel disease 
This is probably best illustrated by large pericardial effusions In this con- 
dition v\e sometimes see changes m the electrocardiogram similar to those 
that occur in coronary occlusion ® Katz and Wallace ® have pointed out 
that myocardial ischemia may occur without coronary occlusion or peri- 
cardial effusion and produce changes in the electrocardiogram that may be 
confused with coronary occlusion This occurred, however, only with ad- 
vanced cardiac failure 

The demonstration of changes in the form of the T-wave occurimg over 
a period of days or weeks in an individual who chnicallv suggests the possi- 
bility of coronary thrombosis is almost confirmatory ev idence of this dis- 
ease This change may occur in the first few hours of the disease and 
disappear m even as short a time Again it may not occur for several da} s 
and in some instances weeks after the accident has occurred ® 

Individuals vvdio liav^e persistent substernal pain or recurring precordial 
pain of varying degrees of severity often do not show on one or two ob- 
serv^ations changes in the electrocardiogram suggestiv^e of coronary throm- 
bosis If serial records are made over a period of several dav^s, hovv^ever 
we can often demonstrate electrocardiographic changes strongly suggestive 
of small coronary infarctions Should such changes be demonstrated the 
patient should be treated as one vv’ith a typical coronary thrombosis even 
though clinically he presents only the picture of an angina pectoris or less 
Proger and Ayman have shown that nitroglycerine may occasionally pre- 
cipitate a dangerous lowering of blood pressure and that it should be used 
with great caution in treating paroxysms of pain in patients with hyper- 
tension or generalized v ascular disease - — 

* Reference to the changes that occur ,n the T-waves includes also am changes that 
miGfht occur in the S-T segments O cnanges uiai 
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We believe that the early recognition and proper treatment of patients 
with the smaller and less severe occlusions will consideiabh reduce the 
mortality rate of this disease 

The following five case repoits illustrate the diagnosis and recover} of 
patients w'lth the less severe grades of coronary thrombosis 

Case Reports 

Case 1 J P , a 48 year old traieling salesman, w^as first seen in 1928 with an 
attack of renal colic At this time the only complaint referable to the cardio\ ascular 
system was slight dyspnea on over-exertion He had, however, experienced four 
attacks of “ acute indigestion ” \\ ith sharp pains in the epigastrium during the past 
four or fi\e jears His blood pressure was at that time 120 mm of mercury sjstolic 
and 70 mm diastolic There w'as no enlargement of the heart The heart sounds 
were of normal quahtj. There w'as an early generalized arteriosclerosis 

Two jears later the patient was seen complaining of a dull substernal ache on 
exertion He also experienced a sense of oppression beneath the sternum The blood 
pressure was 140 mm sjstohc and 80 mm diastolic There was no significant change 
found on physical examination except an arrhythmia, due to premature auricular 
beats The first sound at the apex w'as of fair quaht% and there w'as no enlargement 
of the heart An electrocardiogram at that time (figure 1) show^ed evidence of 
myocardial disease but w'as not particularly suggestive of coronary disease In the 
light of the previous attacks of epigastric pain associated with “ indigestion ” and 
the recent substernal oppression we suspected coronary disease and advised him to 
remain in bed for a period of at least four w'eeks His sjmptoms rapidly subsided 
and at the end of this time he felt quite well and was allowed to return to part time 
w'ork 

Comment This patient did not at any time present s}mptoms sufficient 
to w^arrant a diagnosis of coronary thrombosis The persistent substernal 
aching and sense of oppression w'ere suggestive of coronary vessel disease 
and the changes that occurred between his first and second electrocardiogram 
made during an interval of one week justified a suspicion of coronary occlu- 
sion The T-w^aves w^ere inverted m all leads and associated with an S-T 
deviation from the base line In the second record, seien days later, the 
T-waves w^ere becoming upright In the subsequent records made during 
the next 15 months the T-waves became completely upright in Leads I and 
TI We interpreted this change m the form of the electrocardiogram as in- 
dicating a small coronary occlusion, not sufficiently severe to produce clinical 
signs and symptoms of coronary thrombosis but ln^olMng enough of the 
myocardium to produce changes in the electrocardiogram 

Case 2 Mrs W S a 47 jear old housewife, was first seen on May 20, 1931, 
complaining of indigestion, precordial pain radiating down both arms, and nerious- 
ness Three j^ears before she first noticed palpitation and shortness of breath on 
exertion One year ago she consulted a physician because of “ indigestion ” She 
was found at that time to have a blood pressure of 185 mm S 3 stolic and 100 mm 
diastolic During the past twm years she has had occasional attacks of substernal pain 
which radiated to the shoulders and down both arms The attacks gradually be- 
came more frequent and severe Any emotional upset or exercise would precipitate 
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Fig 1 J P 

1- 2-31 Substeiinl oppression and inilcl precoidnl pain first noticed a few days before 
this record s\as made The T-waves are iinerted in all leads Slight depression of the 
S-T interval in Leads I and 11 Slight elevation of the S-T take-off in Lead III 

2- 9-31 After five weeks of rest in bed Still notices occasional sense of oppression 
in the chest but no pain The T-wa\es in all leads are tending to become upright 

4—4-31 Working as a traveling salesman Notices only occasional twinge of pre- 
cordial pain and some fullness in the epigastrium The T-wa\es of Lead I bare become 
upright 

11-15-31, 1-4-32, 4-9-32 Is svmptoni-free and working without difficult 3 The T- 
w'aves of Leads I and II have finally become upright wdiile the T-wares of Lead III are 
isoelectric 


an attack The patient’s familv histoiy w'as of interest in that she had a brothei 
who experienced attacks of precordial pain and had an elevated blood pressure 

Phvsical examination showed a moderately obese, over-active, “ high tension ” 
woman of about 45 j'ears Her weight was 145 pounds Her height w'as 63 inches 
There was a moderate sclerosis of the temporal, radial and retinal vessels There 
W'as a slight increase in the anteroposterior diameter of the chest The heart was 
shghtlj' enlarged The first sound at the apex w’as of poor quality The rate w'as 
100 per minute The rhythm was regular The blood pressure w'as 165 mm systolic 
and 95 mm diastolic Laboratory examinations gar e normal results except for a 
questionable trace of sugar in the urine There w'as some retention of tetradol in the 
gall-bladder dj'e test 

Because of the frequency and sevei ity of the substernal pain the patient w'as 
admitted to the hospital After tw'o weeks of complete bed rest in the hospital the 
pain became less frequent and less severe She was discharged to remain in bed at 
home for four or five weeks longer At the end of this time the attacks of pain were 
much less and she was allowed light physical exercise This was gradually increased 
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Fig 2 Mrs W S 

Attacks of precordial pain on exertion or emotional upset for the past U\o 
years More frequent and severe lately In Lead 111 the ‘S” wa\es are deep and the 
T-wa^es are inverted 

7-12-31 After one month of bed rest the attacks of precordial pain have become less 
frequent The T-waves of Lead I have become isoelectric and the T-wa\es of Lead III 
upright 

y-20-31, 4-11-31, 5-27-32 Moderate physical activity vithout discomfort Very' oc- 
casional attack of pain if emotionally upset or just preceding menses The T-waves of 
^ have become upright and remained so throughout the remainder of the time she was 
observed The T-^\aves of Lead III ha^e again become in\erted 

until she could, without discomfort, perform moderate phy'sical exercise There was 
an occasional recurrence of the attacks of precordial pain if the patient became emo- 
tionally upset and before the onset of her menstrual periods The patient s w'eight 
was gradually reduced to her normal standard and her blood pressure gradually' 
dropped from 165 mm svstolic and 95 mm diastolic to 115 mm systolic and 80 mm 
diastolic 

Comment This patient is quite typical of the individual usually labeled 
angina pectoris Coronary thrombosis is seldom suspected until the fatal 
infarction occurs The first electrocardiogram, made at the time of her 
admission to the hospital, showed no evidence of coronary infarction and 
very little etdclence of myocardial disease The second record, however, 
inade after seven weeks of complete bed rest, showed \ery definite change 
in the form of the T-wave m Leads I and III In Lead I the T-yvace had 
definitely decreased its yoltage and yy'as almost biphasic In Lead III the 
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T-wave which was inverted in the fiist record made, had become upright 
No digitalis had been given at any time Subsequent records made at ir- 
regular intervals during the next 10 months showed a return of the T-wave 
in Lead I to its upright position and the T-wave of Lead III once more be- 
came inverted 

These changes are difficult to interpret as a definite coi onary thrombosis 
The evidence, however, is strongly suggestive that some acute pathological 
changes occurred in the mvocardiuni This, in the light of the clinical his- 
tory and physical examination, was probably associated with pathologic 
changes m the coronary vessels and it is difficult to conceive that a coronary 
spasm would be capable of producing such changes in the electrocardiogram 
over a period of 12 months To tieat such patients foi coronary throm- 
bosis is at least a safer proceduie than to gne nitroglycei me and allow' them 
continued physical activity 

4 

Case 3 Mrs V H , a 50 year old housewife, w'as admitted to the hospital Julj 
6, 1931, complaining of pain over the low'er part of the sternum which radiated up 
both sides of the neck Fne months before, W'hile walking she experienced a 
sensation of oppression in her chest and some precordial pain This discomfort 
occurred only wdien she exercised, and disappeared on resting During the past month 
the attacks of precordial pain have occuired almost everN dav and even while at rest 
The radiation has extended dowm the left arm She has also experienced considerable 
gas and fullness in the epigastrium after meals Ihe family history was of impor- 
tance in that her mother died at the age of 60 with apoplexv 

On physical examination she was moderately obese There was evidence of a 
moderate geneiahzed arteriosclerosis and of slight cardiac hypertrophy The blood 
pressure was 130 mm svstohe and 75 mm diastolic The heart sounds w'ere of fair 
quality There w'as a soft systolic murmur at the apex There w’as slight tenderness 
in the epigastrium 

Laboratorj examinations, w'hich included a gastioiutestinal series and gall- 
bladder tests, show'ed nothing abnormal A roentgen-ray of the lumbai spine showed 
a moderate hypertrophic arthritis 

During the five w'eeks’ stay in the hospital the precordial pain became much less 
and she w'as generally improved After leaving the hospital she remained in bed at 
home for four w-eeks Light physical activity w'as then begun and gradually increased 
to moderate activity without difficulty The attacks of precordial pain disappeared 
entirely and when last heard from seven months after her stay in the hospital she 
W'as complaining only of aching joints 

Commenf As in the preceding case report the clinical evidence of a 
coronary thrombosis is definitely lacking The most obvious clinical diag- 
nosis W'as angina pectoris It is difficult, how'evei, to conceive of such 
changes occurring m the electrocardiogram without definite pathological 
changes occurring in the myocardium We are interpreting these changes 
111 the T-wave and the S— T interval as evidence of a small coronary vessel 
thrombosis 

Case 4 Mrs W B H , a 58 j'ear old housew'ife, w'as first seen 10 years ago 
complaining of indigestion and nervousness At that time she had slight djspnea and 
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Fig 3 Mrs V H 

Moderately severe attacks of precordial pain on exertion, and occasionalh 
while resting, for several weeks The S-T take-off is slightly below base line in Lead I 
and slightly below in Lead III 

After two days’ complete bed rest, still having mild attacks of precordial pain 
Ihe T-waves of Lead I have become inverted and remained so during the remainder of our 
Q The T-wa\es of Lead II have decreased their voltage 

^19-31 After about six weeks of bed rest attacks of pain are quite infrequent 
^~fS-31 No more precordial pain Complains only of pains in lier joints 

palpitation of the heart on exertion She also stated that for years she had ex- 
perienced attacks of soreness in the upper left abdomen, usually after exertion 

Physical examination at this time showed a moderate generalized vascular disease 
Her blood pressure was 140 mm systolic and 90 mm diastolic The heart was 
slightly enlarged, measuring 10 cm to the left She was about 40 pounds overweight 
Her blood and urine examinations at this time were normal A gastrointestinal 
series showed nothing unusual 

February 11, 1932, ten years after her first visit, she consulted us complaining 
of a dull substernal pain with radiation to both mastoid regions This had occurred 
one w'eek before wdiile climbing a flight of stairs The substernal pain lasted 
intermittently for two or three days and then disappeared to return again tw'O dajs 
later It w'as intermittently present from then until her office visit It was made 
worse by physical exercise or emotional upsets 

On examination she w'as obese There was moderate general vascular disease 
The heart w’as slightly enlarged The heart rate w as 74 and the rlij thm w'as regular 
Ihe sounds were of fair quality There w'ere no significant murmurs The blood 
pressure w'as 150 mm systolic and 90 mm diastolic There was no eridence of cir- 
culatory incompetence The temperature was normal and slit was in no great dis- 
comfort 
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An electrocardiogram made at this time (figure 4) sliowed evidence of definite 
myocardial disease but was not particularly suggestive of a coronary lesion 

We advised a prolonged period of bed rest and tins was carried out for six weeks 
The pain and substernal discomfort became considerably less, occurring only at in- 
frequent intervals when emotionally distuibed At the end of six weeks she was 
allowed light physical activity and this was gradually increased to moderate physical 
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Fig 4 Mrs W B H 

2-11-32 Two da\s after expeneiiciiig substernal oppression and aching while w'alking 
up steps No actual precordial pain No definite clinical eMdencc of a coronary occlusion 
The T-waves of Leads I and II show sharp inversion 

2- 17-32 After six dajs’ bed rest slight substernal aching and oppres-.ion are still ex- 
perienced The sharply inverted T-waves of Leads I and II are unchanged 

3- 9-32 After one month of bed rest Substernal oppression experienced occasionally 
if emotionally upset The T-waves of Leads I and II are becoming upright 

5-27-32, 7-21-32 The patient is capable of light physical exercise without discomfort 
Occasional attack of mild substernal oppression The T-w'aves of Leads I and JI have 
become completelv upright In Lead III they have become inverted There is very little , 
cxidence of pathology in these last records 


actlMt^ which she could perform w'lthout great difficulty She still occasionallj 
complains of substernal discomfort if emotionally upset or if she undertakes moie 
than moderate physical exercise During the period of bed rest there were no 
essential changes in blood pressure or elevation of temperature, and no leukocytosis 

Comment An electrocardiogram made after one week of bed rest was 
almost identical wnth the first record A third electrocardiogram made 
after four iveeks of bed rest showed a change in the form of T-wa^es in 
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Leads I and II The sharp iincision in Leads I and II was beg-inning to 
become upright Subsequent lecords made at inter\als of three and five 
months after the first oliseivation showed a complete return of the T-wa\cs 
m Leads I and II to their noimal upright position The T-wave m Lead 
III became inverted but otherwise the record appeared perfectly normal 

Here again the clinical evidence of coronary thrombosis ivas lacking 
A consideration of this patient’s clinical course, together evith the changes 
that occurred m her electrocardiogram over a period of four w'eeks, makes 
one suspect strongly an occlusion of a coronarj' a essel, wdiich did not present 
typical signs and symptoms of this disease 

Case 5 Mr C C, a hard working’ high tensioned, tia\ehng salesman of 50 
years, was first seen in the office one week after ha\ing been seized with a inoderateK 
severe attack of pain in the left chest while driving his car He stopped at the next 
town and consulted a physician w'ho gave him some tablets which rehe\td his pain 
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Fig 5 Mr C C 

„ 12-23-31 Three days after several attacks of precordial pain of moderate severit 3 

olight elevation of the S— T interval in Leads II and III The T-waves of Lead III are 
inv erted 

1~2-32 After 10 days of complete bed rest No further precordial pain The T- 
waves of Lead I have decreased their v^oltage The T-waves of Lead III have become 
upright 

l~12-32 After three weeks of bed rest The T-vvaves of Leads I and II have become 
dennitelj inverted The S— T interval in Leads I and II has become dome shaped Over 
our protest the patient resumed his duties as a traveling salesman and has had no further 
precordial pain 
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He continued his trip but that night there was a lecuirence of the pain Ihc follow- 
ing' day he felt ciuite well Four days latci he again expeiienced a constant, dull, 
non-radiating pun in the piecoidial legion He consulted another physician who 
told him that he had d’ahetcs melhtus and ncuiitis He visited our office one week 
after the initial precordial pain 

Physical examination at this time showed the patient to he in no great discom- 
fort He was of the short, stocky, plethonc type Thcie was a moderately ad- 
\anced arteiiosclerosis of the peiipheral vessels The tonsils w'ere chronically in- 
fected Chest examination was not abnormal The apex impulse of the heart was 
not visible or palpable 1 he heart w'as not enlai ged J he first sound at the apex 
w'as distant There w-as a short, soft systolic blow' The heart late was 100 per 
minute The rhythm was regular The blood pressure w'as 115 mm systolic and 
70 mm diastolic There w'as no edema cyanosis oi any other evidence of circu- 
latory failure His temperatuie was 100 4° F 

A leukocyte count was 10,000 w'lth 74 per cent poljmorphonuclears Examina- 
tion of the urine w'as positue tor sugar acetone and diacetic acid A fasting blood 
sugar was 175 mg per 100 cc An electrocardiogiam showed an elevation of the 
S-T segment in Leads II and III, an iinersion of the I'-wave in Lead III and a 
prominent Qj The patient w'as ad\ised a peiiod of complete bed rest, a diet was 
outlined and 10 units of insulin w'ete gnen twice daily No more attacks of pre- 
cordial pain w'ere experienced after going to bed In a second electrocardiogram 
made one w'eek later the T-w'a\es m Lead III had become upright and in Lead II it 
was becoming biphasic A third electrocardiogram made thice weeks after the 
onset show'ed inversion to hare occurred in 1, and T_ w'lth some rounding of the S-1 
segment in these leads After three weeks of bed rest the patient then insisted upon 
taking up his duties as a traveling salesman 1 w'o years bar e elapsed since this time 
and there has been no recurrence of the precordial or substernal discomfort 

The patient has not been seen since the last electrocardiogram was made but 
inquiiies reveal that he is carrjing on his usual w’ork w’lthout discomfort 

Comment This patient is one of the group that is often classified as 
angina pectoris He also illustrates the not infrequent association of coro- 
nary disease and diabetes melhtus His coionary thrombosis m all proba- 
bility involved only a small t essel as there ivere very few of the usual signs 
of this disease 

The following three cases presented no diagnostic difficulties , the clinical 
features of coi onary thrombosis ivere such as could be diagnosed even with- 
out the aid of the electrocardiogiam They are leported because of their 
Intel esting reco\eries and the data affoided b)' the serial electrocardiograms 
The)'- illustrate the i ecovei y of patients wuth the moi e sevei e lesions and 
their return to a moderate degree of usefulness 

Case 6 Mr H B, a rather high tensioned business man of 57 yeais wdio had 
been a known hypertensive for five years, was first seen at home on January 29, 1932 
The day before, w'hile having some dental work done, he first noticed slight substernal 
pain A few' hours later the substernal pain became more excruciating He was 
nauseated and vomited Shortly after vomiting, the pain subsided and he was com- 
fortable for several hours About tw’o o’clock the next morning he was aw'akened 
with excruciating precordial pain, substernal oppression and breathlessness 

On physical examination at this tune he was pale and cyanotic His respirations 
were of the Chei ne-Stokes type and liis blood pressure had dropped from its usual 
le\el of 190 mm s>stolic and 100 mm diastolic to 100 mm systolic and 70 mm 
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diastolic llie lieart was sligiitly enlarged The sounds were distant and there \\as 
a light pericardial friction rub Ihe heart rate was 120 and the rhythm giossly 
irregular A leukocyte count w’as 18,600 with 80 per cent polymorphonuclear 
leukocytes 

For the next 10 days the patient’s clinical course w'as quite stonnj Hiccoughs 
and abdominal distention w'ere very severe Auiicular fibrillation wms paroxysmal 
and for seieral days the degree of circulatory shock was marked His temperature 
elevation fluctuated from 99 to 101 degrees for one week After 10 days the patient’s 
general condition y\as considerably improyed and after remaining in the hospital for 
four yyeeks he yy'as transferred home to remain in bed foi six more yyeeks Ten 
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Fig 6 Mr H B 


The S-T interval of Leads 


jT Eight hours after a severe coronary occlusion 

^ shoyys a marked elevation of the S-T take-off 

ine subsequent records shoyv the successive changes that occurred in the T-yvayes as 
leaiing progressed At present he is capable of performing moderate exercise 


yveeks after the occlusion light physical activitv yyas first begun This yyas gradually 
increased during the next four months and since then he has been able to participate 
in moderate plysical actiynties His blood pressure has remained at a loyyered level 
of around 130 mm systolic and 90 mm diastolic The heart rhythm is regular 
except for occasional y^entncular premature beats For several months after the 
occlusion the patient yy'ould experience rather frequent attacks of substernal op- 
pression and soreness This has gradually decreased and at the present time he ex- 
periences only occasional sensations of palpitation yvith the yentricular premature 
beats Nine months after the coronary accident the patient had influenza and 
pneumonia No cardiac complications occurred during this illness and his recoyery 
was uneyentful Tyy'o years haye noyv^ elapsed since the coronary occlusion He is 
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capable of performing moderate phjbical cvetcibc aixl he seldom experiences any 
symptoms referable to the heart 

Comment This patient illustiatcs the moie severe grade of coronary 
thrombosis The complication of auricular fibi illation presented a problem 
m therapy as to whether oi not digitalis should he used To leave the 
ventricular rate extremeh lapid and its rhythm irregular, or to risk the 
possible dangeis of digitalis effect on the infaictcd myocardium was the 
question We elected to use digitalis in an eftort to control the heart rate 
There weie no untoward results from this and as healing began the auricti- 
lai fibrillation spontaneously disappeaied The patient also presented in- 
tractable hiccough This too disappeared spontaneously 

The first electi ocardiogram made about eight hours after the initial 
coronary occlusion showed a depression of the S— T interval m Lead I and 
a marked elevation of the S-T internal in Leads II and III Ihe second 
record made three days later showed an exaggeiation of these findings 
A record made 19 days after the thrombosis had occurred showed a begin- 
ning return of the S-T take-oft to the base line During the subsequent 
months an inversion of the T-wave in Leads II and III occurred and the 
S-T take-off gradually returned toward the base line 

Even though this patient’s infarcted aiea was very extensive his recovery 
has been quite satisfactory and he is non capable of performing moderate 
physical activity 

Case 7 Dr J T , a 45 yeat old, stiemious, haid woikmg practitionei , was first 
seen June 16, 1931 He had been a known hypertensive for 20 years lliree day's 
before, while driving some stakes in his back yard, he experienced pain in both 
elbows The next day while driving his car he was seized with a moderately serere 
precordial pain He stopped for a few minutes and the pain became less A few 
hours later he consulted us m the office 

On examination at this time the patient was in no great discomfort There was 
no evidence of circulatory failure or cyanosis There were moderate generalized 
vascular changes The heart was slightly enlarged The first sound at the apex 
was of good quality No murmuis were heard His blood pressure was 150 mm 
svstohe and 90 mm diastolic He stated that Ins average blood pressure was around 
180 mm systolic and 100 mm diastolic The heart rate was 90, and the rhythm was 
regular His temperature was 99 degrees He was about 40 pounds overweight 

An electrocardiogram made at this time showed a very low voltage and inverted 
T-wave in Lead I The T-wave in Lead 11 was also of low voltage and biphasid 
There was a left axis deviation 

The patient w'as ad\ised to go to bed at once Instead he w'ent to a hospital and 
performed a laparotomy Shortly after this he collapsed wuth acute precordial pain 
He w'as seen a few' hours later at home acutely ill with moderate circulatory collapse 
His blood pressure had dropped to 115 mm systolic and 70 mm diastolic The heart 
rate was 130 and his rlntlim w'as regular The heart sounds were quite indistinct 
The temperature was 101 degrees A leukocyte count was 14,600 with 68 per cent 
polymorphonuclear leukocytes Examination of the urine showed nothing abnormal 
N For the follow'ing two w'eeks the patient w'as quite ill A pericardial friction rub 
w\as heard 48 hours after the acute occlusion The temperature elevation continued 

\* This patient died of congestne heart failure in May 1934, twenty -nine months after 
his t\pronar 3 thrombosis 
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from 100 to 101 degrees for 10 dajs After this time the precordial pain subsided 
The convalescence vas uneventful He remained in bed for eight weeks and then for 
a period of twm weeks he participated in light physical activities Ten weeks after 
the acute occlusion the patient resumed his piactice and since that time he has had onh 
lery occasional slight attacks of substernal discomfort Two and one-half years 
Iiaie now elapsed since the coronai\ thrombosis and he still feels quite well In spite 
of our warning he is w'orking quite as hard as he did before the coronarj accident 


Do 7 

Dr TT 
fiJC “fS 


77)oatnk qcyv.rot,jea OrkriettlefoSit 
H^perttnt'on 
CorOTtoy Ozclttslou 


G-/C>-3/ 


G-I9-3I 


6- 3.9-3/ 


7-f-3/ 


9-^-3/ 



6-11-32- 


HBS B a a aa s t i 



Fig 7 Dr J T 

(>-16-31 Forty -eight hours after a mild attack of precordial pain The T wa\es 
Lead 1 are inverted and the T-wa^es of Lead II are biphasic nam 

6-19-31 Twenty-four hours after a second and very severe attac ' o p 
Chnicallj he then presented a typical picture of coronary occlusion 

The subsequent records show the changes that occurred in the -wa j oc a 
intervals during the process of healing On 6-11-32 he w^as performi g 
general practitioner without difficulty 

Comment From the clinical course it seems that this patient s coronarj 
thrombosis began about 72 hours before his final collapse It is not im 
probable to suppose that it began either as a partial occlusion o one o le 
larger vessels or a complete occlusion of one of the smaller vesse s / | 
continued physical activity the thrombosis became more extensit e un i 
completely shut off one of the larger vessels Then circulatory co apse 
ensued It is of interest to speculate as to whether or not the lesion wou 
hav^e progressed to the sev ere grade had the patient gone to be at t e im 
his first symptoms w'^ere manifested 
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The electrocardiograms taken over a period of one year after the acute 
occlusion show interesting changes The record made before the coronary 
occlusion became complete showed only a slight inversion of the T-wave m 
Lead I Three days later, and about four houis after the occlusion became 
complete, an elevation of the S-T take-otf in Leads I and TIT was first de- 
tected There was also a considerable increase m the shattering of Q-R-S 
Two weeks after the complete occlusion the S-T interval was still elevated 
in Its take-ofl: and was beginning to assume the dome shape seen m healing 
coronal y occlusion Subsequent lecords made during the next 11 months 
show the T-waves assuming a shaip inveision m Leads I and II and a re- 
turn of S-T take-off to its isoelectiic levd 

This patient again illustrates that the infarcted area can be quite ex- 
tensive and the patient still recovei sufficiently to engage m a useful occu- 
pation 

Case 8 Mi T S , a 63 yeai old night watchman, was seen first at 2 a in , 
January 6, 1932 A few minutes before, while walking up a flight of stairs, he had 
been suddenly seized with excruciating pain m the left chest and behind the sternum 
When seen he was in a rather advanced state of shock His color was ashen, per- 
spiration was profuse and the radial pulses were weak and thready His blood 
pressure was 80 mm systolic and 60 mm diastolic His heart late was 120 and 
regular There was moderately generalized vascular sclerosis Ihe heart was not 
definitely enlarged The first sound at the apex was quite distant and of poor quality 
There was no evidence of pulmonary congestion and the liver was not felt 

The patient was immediately hospitalized Morphine in one-half grain doses 
was given and repeated at three hour intervals in order to control the pain 

His “ post-thrombosis ” course was quite stormy The temperature ranged from 
100 to 101°, his heart rate from 100 to 120 and he had considerable abdominal dis- 
tention He had some hiccough and in spite of large doses of morphine his pain 
persisted for two or three days 

After three or four days his general condition improved His blood pressure 
increased to 120 mm systolic and 90 mm diastolic The pam disappeared and his 
recovery w'as uneventful He remained in bed twm months Since then he has 
gradually increased his exercise until at the present time he is capable of performing 
light work without discomfort 

Comment An electrocai diogram made 10 hours after the coronaiy 
thrombosis shoivs very little evidence of the accident This illustrates well 
that even with an extensive coronary occlusion the changes in the electro- 
cardiogram may not be demonstrable for several hours or even days after 
the occlusion In the electrocardiogram made three days after the occlusion 
only an imersion of the T-wave in Lead III had occurred Subsequent 
records made at mter\als of three Aveeks and six months showed an inver- 
sion of the T-wave m Leads I and II 

EAen though this patient had a model ately ad\anced generalized vascu- 
lar disease and an extensive coronaiy occlusion his recovery has been rather 
complete m that he does not experience any symptoms referable to the heart 
eA einwhen performing light physical exercise 
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Fig 8 T S 

1-26-32 Tweiitj-four hours after an attack, of prostrating precordial pain The 
T-\\aves show no e\idence of coronary occlusion Q- and U-\\aves in Lead III are sug- 
gestive of coronary occlusion Clinically the patient had a t>pical attack of coronarj 
occlusion 

1- 29-32 Four days after the onset The T-waves of Lead III ha^e become inverted 
The T-wa\es of Leads I and II still show no evidence of occlusion 

2- 15-32 Twenty days after the occlusion The S— T inter\’al of Lead I has become 
definitely dome shaped and the T-waves of Lead I ha^e become ln^erted The T-\\a\es of 
Lead II have become upright 

6-13-32 About six months after the coronary occlusion the T-\\a\es in Lead I remain 
inverted The patient can perform moderate phjsical actnit\ without discomfort 

General Discussion 

Death from coronary thrombosis is usually caused by ventricular fibrilla- 
tion, a rupture of the mfarcted area or the throwing off of an embolus 
Complete rest offers the best possibility of avoiding these complications 
An early diagnosis and the strict enforcement of complete rest are probably 
the most important factors in the treatment of this disease The first 21 
days after coronary thrombosis constitute the critical period of this illness 
If this is passed without complications healing will usually take place and 
the mfarcted area will begin to fibrose If the mfarcted area is not too 
extensive the heart muscle vill remain perfectly competent As sequelae 
of large healed infarctions, cardiac In’-pertroplij and failure sometimes occur 
during the subsequent months 







332 


CARTER SMITH AND H CLIEE SAULS 


The diagnosis of the more seveie giades of coronary thiombosis is as 
a rule not difficult as they usually present the classical syndrome already so 
well described in the literature I he less severe occlusions that do not 
manifest typical symptoms of this disease olfer an extremely evasive diag- 
nostic problem They are most frequently diagnosed angina pectoris or 
some mtra-abdominal disease A correct diagnosis can be made only by 
the electrocai diographic demonstration of changes in the form of the 
T-wave in successive records This diagnostic change may occui within a 
few hours or not for several dajs One or two normal electiocardiograms 
are consequently of no value m excluding a coronary occlusion 

In order properly to evaluate changes that occui in successne electro- 
cardiograms the technic of making the recoi d must be faultless Artefacts 
from faulty connections, high skin resistance and loose strings ma}- cause 
error to creep into our interpretation Ihe effect of digitalis or one of its 
allies must be boine in mind as a factor that may alter the form of the 
T-wave Excluding technical error and the eftect of drugs, any change in 
the form of the 1-wave of a “ coionaiy suspect ’ must be legarded as indic- 
ative of a coronal y thrombosis 

Once the diagnosis is established treatment resohes itself into complete 
rest for six to eight weeks Morphine should be used liberally to control 
the pain and insure complete quiet Inhalations of oxygen by nasal catheter 
should be given continuously dui ing the shock stage Metaphylhn m 0 3 
gram doses intravenously is also of value in relieving the pain of the im- 
mediate attack ” It may also increase the coi onai y blood flow and accelerate 
healing when given by mouth three times daily in 1 5 giain doses Levine ® 
has suggested the prophylactic use of quinidme sulphate m doses of 4 5 
giains three times a day duiing the 21 da} critical period after coronary 
thiombosis in order to pie\ent the possibility of ventiiculai fibrillation 
Digitalis IS of no value unless caidiac failuie or auricular fibi illation is a 
complication 

After the six to eight week period of bed lest convalescence should be 
very gradual The patient should be leeducated as to his mode of living 
and his occupation Avoidance of unnecessary physical or mental strains 
is an essential 

If an electrocardiogram is not available it is much the wiser plan to treat 
a patient with angina pectoris as one with coronary thiombosis than to treat 
one with coronary thrombosis as angina pectoi is 

Through voluminous publications on this subject the medical profession 
IS quite well instructed as to the diagnosis and treatment of the usual patient 
with coronary thrombosis The puipose of this paper is to call attention to 
those patients who have a thrombosis of the smaller coronary vessels and 
who do not present the usual classical signs and symptoms of this disease 
By the proper diagnosis and treatment of this group we believe the mortaht) 
ot this disease may be reduced 

\ 
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Summary 

1 We have piesented eight patients who have recovered from coronary 
thrombosis 

2 Five of these did not manifest the usual clinical signs and S}mptoms 
of coronary thrombosis and ordinarily would have been diagnosed angina 
pectoris 

3 B} careful clinical study and serial electrocardiographic tracings taken 
o\ei a period of da 3 ^s or weeks the diagnosis of coronary thrombosis was 
established m these patients not presenting the typical signs and symptoms 

4 We believe that the immediate mortality from coronary thrombosis 
ma} be materially reduced by the early diagnosis and treatment of patients 
who fail to manifest the usual signs and symptoms of this disease 


Follow-Up Note 

No deaths ha\e }et occurred in the first fi\e patients haMiig the milder 
attacks of coronary occlusion From 33 to 46 months have elapsed since 
their initial attacks A second attack occurred in one (case 1) 25 months 
after the first attack He made an uneAentful recovery from this and is 
now working and without s)'mptoms All other patients in this group are 
capable of carrying on their daily duties 

Of the three patients having the severe coronary occlusions, one (case 

6) died 29 months after the initial attack with congestive heart failure 
Another (case 8) is living and is in fair health, and the third patient (case 

7) IS without symptoms and doing a large general medical practice 40 
months after the initial attack 
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PULMONARY TORULOSIS REPORT OF A CASE * 

By Robert M Hardaway,! M D , and Paul M Crawi ord,$ ]\I D , F A C P , 

Sauli Stc Mauc, Michigan 

Systemic infections due to Toiiila histolytica aie uncommon, a total of 45 
authentic cases having been collected from the hteratuie up to 1934, by Johns and 
Attaway ^ These authors added one case of their own Thiity-one cases oc- 
curred in the United States The fact that 36 cases have been repoited in the 
past decade is a probable indication that fewer cases are going unrecognized than 
formerly Pievious to publication of the monogiaph of Stoddaid and Cutlei - 
classification of the pathogenic yeasts was based on incomplete data and the 
medical nomenclatuie of infections pioduced bv them w’as m a state of confusion 
At present there are available many criteria - i n foj- the identification of torula, 
and diffeientiation of toiulosis fiom oidiomycosis Sheppe defines torula as a 
yeast which multiplies by budding, does not produce ascospoies, does not ferment 
carbohydrates and does not produce a mvcelium in tissue or on culture Oidium 
he defines as a yeast which multiplies by budding, does not produce ascospores, 
does ferment caibohydiates and does produce a mycelium w'hen growing on cul- 
ture Rappaport and Kaplan® were the fiist to leport immunologic reactions, 
as determined by agglutination absoiption and complement fixation tests, m 
experimental animals (rabbits and guinea pigs), w'hich had been immunized 
against Toiula histolytica and against two stiains of oidium While widespread 
systemic infection with toiula may occui, it is geneially consideied L 2 . 3 . 4 . « that 
this organism show^s a special tendency to invade the meninges Of 18 cases 
tabulated by Stone and Sturdivant® m 1929, the central nervous system w^as 
chiefly involved in 15 The portal of entry is consideied to be the respiratory 
tract ®> ^ ®' ® Torula is widely distributed in nature, having been cultivated from 
w^asp-nests, many grasses, plants and trees, fruits, bees, insects, canned butter, 
milk, pickle-bnne, and soil While several instances of pulmonary involvement 
have been reported as pait of a systemic infection or accompanying a torula 
meningitis ® ®- cases in which the lesions are limited chiefly or entirely to the 
lungs are exceedingly 1 are Sheppe * reported a case confirmed by neci opsy, in 
which the light lung showed an organizing bi onchopneumonia There was no 
evidence of involvement of the cential nervous system Torula was obtained 
from the pulmonaiy lesions, giown in pine cultuie, and lepioduced the disease 
by animal inoculation Berghausen," in 1927 leported a case in wdiich torula 
was isolated fiom an ulcei on the tongue, and in which both lungs showed in- 
filtiation not typical of tubeiculosis This case also teiminated fatally, necropsy 
w'as refused McGehee and Michelson ® repoit a case of inguinal abscess m a 
negio, due to toiula infection, with recoveiy 
* Received for publication April 8, 1935 

From the Medical Ser\ice, Fitrsimons General Hospital, Deiivei, Colorado Published 
by permission of the Surgeon General, U S Armv 
V Lieutenant Colonel, Medical Corps, U S ^rmj 
KMajor, Medical Corps, U S Army 
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^ Ficcman,'’ reviewing ihc liteiaturc in 1931, collected 42 cases and added one 
of Ins own He observed that evidences of involvement in other parts of the 
hod) (than the cential nervous system) aie raie, that occasionally a lesion may 
he found in one lung, and more rarely a general infection, indicated by obtaining 
the torula m pine cultuie fiom the blood and urine Accoidmg to this author, 
lesions m the lungs may be either acute oi clnonic 

The ])athologi in the lungs ’’ *• *• "• ° is described as either a consolidation, or 
scattered nodules, theic may be abscess formation In the case reported by 
Stone and Stuidivant^ the consolidated portion of the lung had a ciicumsciibed 
and well-defined outline, w’as firm in consistenci and of giajish-wdnte granulai 
appearance, i esembhng a tumoi In another case ■* the consolidated lung ivas 
daik brown m coloi , the consolidation w'as not as definite as that noted m lobar 
pneumonia at the stage of gra} hepatization Little or no tendency to pleural 
involvement has been reported 

Hirsch and Coleman® leport a case of acute miliary torulosis of the lungs, 
associated wnth torula meningitis In a fourth case, lepoited by Berghausen,’’ 
not confiimed by necropsy, but in wdnch torula w'as isolated from an associated 
ulceration on the tongue, stereoscopic films of the chest show'ed diffuse bilateral 
infiltration of the lungs , the apices weie apparentl)'^ clear 

The case reported by Sheppe ^ is unique in that the lesions w'ere localized in 
the lung, wnth no evidence of invasion of other organs oi systems by the fungus 
This author states that the clinical findings w’ere those of a moderate toxemia, 
wnth slight fever and leukocytosis, and that in diagnosis pulmonary syphilis, lung 
abscess or tuberculosis may be suspected In the case observed by Rappaport 
and Kaplan ° nodules due to torulosis were found in the low'er lobe of the right 
lung, wnth fibrocaseous tuberculous involvement of the upper lobe 

The prognosis, m cases with involvement of the central nervous S 3 'Stem, is 
hopeless All such cases collected from the literature by Stone and Sturdivant ® 
terminated fatally Sheppe ^ believes that pulmonary cases tend to recovery 
No form of treatment has been proved to have any value Iodides have been 


extensively used, also tartar emetic Other drugs unsuccessfully employed 
"Vclude hexamethylenamine and gold sodium thiosulphate, intravenously ® A 
jrula vaccine has been injected intravenously 

/ The following case is reported as one of localized pulmonary torulosis pre- 
senting roentgenographic evidence of lesions quite distinct from those of a pre- 
fxisting pulmonary tuberculosis 


\ Case Report 

Histoiy On February 14, 1933, P R G, w'hite male, aged 33, was admitted to 
Pj' jtzsimons General Hospital The family history was irrelevant Three }'ears be- 
£^'Te admission he had had a roentgen-ray film of the chest made because of a severe 
I per respiratory infection (figure 1) This show'ed some infiltration, chiefly of 
upper lobe He remained at his duties until January 1933, although for the 
preceding three months he had had cough and expectoration 

I Examination The patient was ambulant, afebrile, and not apparently seriously 
jj^l General nutrition w'as good The chest showed diminished resonance over the 
upper with parenchymal rales, rales were heard also over the right mid-chest, 
.^miteriorly, and at angle of the riglit scapula posteriorly The blood pressure was 
100 mn^ Hg systolic and 75 diastolic 
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Laboiatoiy Findings A roentgenogram of the chest showed nodose involve^ 
ment, most marked in the left upper, the right mid-lung and the right base The _ 
lesions in the right lung had a radial distribution not typical of tuberculosis (figure 
2) Sputum examinations, including animal inoculation weie negative for acid fast 


pf«' 












Fig 1 Roentgenogram of chest, May 20, 1930 


1 

bacilli Yeast buds were found in direct smears and in cultures of the sputum, and 
were also found in smear and culture of material from bronchoscopic aspiration' 
Bronchoscopy showed moderate congestion of the bronchial mucosa , no free secreti^^m 
was noted This yeast was identified as Torula histolytica It showed on culture a 
spherical budding yeast of medium size It did not form spores on plaster^blocks, 

* i 
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Carrot agar or Gorodkova’s agar No sugars were fermented It w'as higlih' virulent 
for white mice, killing in two oi three dajs w'lth a generalized peritonitis The 
blood Wassermann and Kahn tests were negati\e Spinal puncture fluid clear, 



Fig 2 Roentgenogram of chest, Februarj 18, 1933 


pressure normal, cell count 6, sugar normal, globulin no increase, smear and culture 
sho zed no fungi 

Coiiise of the Disease This w^as uneventful The patient remained under ob- 
servation for 15 months During this time the pulmonary lesions showed ^er 3 " little 
change (figures 3 and 4) He remained afebrile, his weight was stationarj and he 
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had practically no subjective symptoms He was discharijed April 30, 1934 feeling 
well, w'lth slight cough and expectoration On physical examination at discharge, 
rales over both sides of the chest w’ere still heaid unchanged 4 lie patient was still 
feeling well when last heard from in November 1934 



Fic 3 Roentgenogram of chest, February 12, 1934 


Ticaimcnt Methenamine tetraiodide (siomine) 0 65 gm , was given twice 'daily 
for two months, but discontinued because it had given rise to some digestive dis- 
turbance and had pioduced no appreciable effect on the roentgenographic appearance 
of the pulmonary lesions 


CASE REPORTS 


339 







Fig 4 Roentgenogram of diest, June 22, 1934 


Discussion 

The lesions shown in roentgenograms of the chest made in j\'Ia} 1930 were 
considered typical of pulmonar}^ tuberculosis , however, all sputa in this case, 
examined at two other hospitals prior to admission to our institution, and over a 
peiiod of one yeai while under our observation, weie negative for acid fast 
bacilli Animal inoculation was negative m April 1933 It is believed that this 
case tends to confiim the opinion expiessed b} Stoddard and Cutler" and 
Shep 2 )e,'* that torulosis of the lungs offers a better prognosis than other types of 
infection with this oigamsm 

Acknowledgment is made to Major Rufus L Holt, M C, U S Armj, and to Dr 
Arthur T Hennci, Professor of Bacteriology, University of klinnesota Medical School, 
for the laboratory studies necessary in isolating and identifjing the organism Final iden- 
tification, on the basis of cultural characteristics and virulence tests, was made bj Dr 

"PTjanrim 
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PRIMARY TUMORS OF THE HEART 

With Special Reference to Certain Features Which Led to a Logical and 
Correct Diagnosis before Death 

By Samuel A Shelburne, Dallas, 1 c\as 

Rare is the opportunity to see a case of piimary tumor of the heait, so the 
relatively little written on this subject is not surprising Because of this larity, 
the diagnosis is seldom considered befoie death GotteP (1919) has given 
Pavlowsky credit for making the clinical diagnosis of a piimaiy tumoi of the 
heart The only other instances of heart tumor that have been suspected before 
autopsy were m patients with known primary tumors elsewhere in the body, Avho 
developed unexpected signs of heart disease, such as heart block, or cardiac de- 
compensation (Fishberg,^ Willius and Amberg,® Rosier Yater - has written a 
splendid review of this subject, to which the reader is refeired 

I wish to present here a syndrome which was encountered in a young negro 
and led to a logical diagnosis of a tumor of the heart when theie was no clinical 
sign of a piimary tumor elsewhere m the body He developed a rapid accumula- 
tion of fluid in the pericardial sac, which, on aspiration, pioved to be sero- 
sanguinous This was accompanied by the development of the signs of acute 
cardiac decompensation The fluid reaccumulated veiy rapidly despite the 
removal of large quantities at fiequent intervals Theie was no fever, no his- 
toiy of fever, cough, night sweats, and no weight loss to suggest tubei culosis , 
furthermore, roentgenograms of the chest eliminated the possibility of pul- 
monavy tuberculosis and a spinal puncture showed no evidence of tuberculous 
meningitis Rheumatic pericarditis was made veiy unlikely both by the 

* Received for publication June 14, 1934 
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sanguinous nature of the fluid and the absence of fever Pneumococcus, strep- 
tococcus, or othei bactenal infections, could be eliminated as possible causes for 
the same reasons, and the cultuie of the fluid was negative Lues (gumma) 
would be a remote possibility and it \\ as made even more remote by the negative 
results of the blood Wassermann and Kahn tests Furthermoie, tlie spinal fluid 
Wasseimann and colloidal gold tests weie negative The fluid did not clot on 
withdiawal and the red cell count was not high enough to suggest the rupture 
of a blood vessel or an aneurysm leaking into the pericardium Aftei the diag- 
nosis had been recorded, an electrocardiogram showed partial bundle branch 
block, which has been recognized as a common finding in cardiac tumor (Willius 
and Amberg,® Rosier ■‘) Therefore, we felt fairly confident of the coirectness 
of the diagnosis and presented this case to the foui th year class as a tumor of the 
heart ^ 

We believe that, if this possibility be boine in mind when a blood}'- pericardial 
effusion IS encountered, it will not be illogical to hazard this diagnosis Two 
othei cases of primary tumor of the heart were found in a review of 1200 
autopsies and both of them had almost the same symptoms These two cases, 
with complete postmortem examinations, are included in this report It is 
worth while to bear in mind that, if this diagnosis can be made early, it ma} be 
possible to influence the patient’s course with irradiation, as many of these tumors 
are of a type usually considered radio-sensitive 

Clinical Record 

Case 1 S R was a married negro laborer, 24 3 ears of age, w'ho walked into the 
Parkland Hospital on December 12, 1933, complaining of generalized abdominal pain 
and distention, a hacking cough and fainting spells for a period of only five days He 
stated that he was m good health, had done strenuous labor until the onset of the 
above symptoms, and had noticed no fever, sweats, or cinlls, and no hemoptysis 
Since the onset he had de\ eloped persistent generalized colicky pains in the abdomen 
and an increasing feeling of distention, wdiich was oiih partially relieved bj bow'el 
movements This pain was not relieved by soda and had no relation to meals, or to 
the type of food He had fainted, wathout warning, tw'o or three times during this 
period He thought he had been a little short of breath but was not sure There had 
been no sw'elhng of the legs 

He had had an easily cured penile lesion eight years previously The past his- 
tory was otherw'ise negatne The family history w'as irrele\ant to his present con- 
dition 

On his admission examination, he w'as described as a w'ell nourished and developed 
young negro, not acutely ill The systolic blood pressure was 120, the diastolic 90, 
pulse 80 , respirations 20 The temperature w'as 97 3° F and varied from 97° to 
98° until a few hours before death The skin was normal "Ihere were no enlarged 
lymph nodes The pupils reacted to light and accommodation The heart was 
moderately enlarged, the sounds distant, but there w'ere no murmurs The lungs w'ere 
normal , no rales were heard at apices or bases The liver w'as enlarged and tendei , 
and there w'as moderate abdominal distention The rectal examination and the 
genitalia were negative 

*It is interesting to contrast the method of diagnosis in this case vith the keen reason- 
ing and erudition shown by Parlowsky in his case of a primary tumor of the heart He 
noticed that his patient had the signs and symptoms of mitral stenosis when sitting or 
standing, but not when lying down This suggested a tumor m the left auricle, which fell 
into the mitral orifice wdien the heart W'as -vertical The tumor was present but was m the 
right auricle 
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The blood Wasserniann and Kahn tests weie negative A spinal puncture was 
done and the pressure was 30 mm Hg, but the fluid was normal to all tests, including 
Wasserniann and colloidal gold The hemoglobin was 80 pci cent, led blood cells 
3,970,000, white blood cells 8 000, with normal diffeiential count The uiine specific 
gravity was 1032, it contained no sugar but did contain one plus albumin A 
moderate number of hyaline casts and about 50 pus cells per low power field -were 
found The blood sugar measured 105 mg , urea nitrogen 32 mg , and creatinine 1 5 
mg per 100 cc Tw’o sputum examinations rerealed no tubercle bacilli, and few pus 
cells 

The diagnosis at this time w’as uncertain On December 16, the patient began to 
cough up blood-stained sputum, but there w'as no fever He wxis very uncomfortable 
with some dyspnea and had to have morphine for relief The next morning he w’as 
found with the signs of fully developed cardiac decompensation, with extensne 
pitting edema and dyspnea, but he never became orthopneic Ihere wxis great en- 
largement of the area of cardiac dullness and the heait sounds w'ere distant The 
diagnosis of pericardial effusion was suggested and a roentgenogram of the chest con- 
firmed this The acute decompensation was thought to be due to the rapid accumula- 
tion of fluid in the pericardial sac 

In the early evening, I was asked to see the patient and the following notes were 
made on the clinical record “ This morning, he awoke with extensive edema There 
IS marked increase in the venous pressure There is an enormous increase in the 
precordial dullness and it rises high on the left upper border 1 bei e is no Broadbent 
sign The condition is suggestive of pericardial effusion, as first postulated by Dr 
Swift” Dr Swift then withdrew about 900 cc of blood\ fluid wliicli did not clot 
The dullness deci eased on the upper border but not on the left border The patient 
experienced little relief 

The next morning the writer made the following note “ The eye grounds are 
negative The patient is still very ill Precordial dullness is still very wide, the 
sounds distant Dullness is now present at the left base with egophony and rales 
(either pneumonia or compression of lung from peiicaidial effusion) The best 
possibilities here seem to be (1) tumor of the heart and pericardium, primary or 
secondary, (2) tuberculosis of the pericardium, (3) acute pericaiditis, associated 
with pneumococcus septicemia, oi a local infection (as rheumatic) , (4) gumma of 
the pericardium When other signs are considered (no fever, etc ), I believe this is a 
pericardial and cardiac tumor, either primary or secondary ” There was no evidence 
made out clinically of a primary tumor elsewhere 

An electrocardiogram (December 18) show'ed a rate of 95, regular rliytbm, 
P-w'aves normal, P-R interval 0 16 second, QRS slurred and slightly notched in all 
leads, main deflections dowmward in Lead I and upw'ard in Leads II and III QRS 
inteivals, 016 in Lead I, 012 in Lead II, 016 in Lead III The T-waves w'ere 
diphasic in Lead I and Lead II and flat in Lead III The pictuic w'as typical of that 
of partial bundle branch block Complete block and bundle branch block have been 
used in the past as evidence of tumor of the heart m cases wuth known nulignant 
growths elsewhere (Rosier, Willius and Amberg) 

We W'ere unable to relieve the patient’s distress by repeated pericardial aspira- 
tion The fluid always presented the same bloody appearance Laboratory studj 
showed It to contain 1,250,000 red blood cells, 1,400 white blood cells lymphocytes 
91 per cent, polymorphonuclear leukocytes, 9 per cent Culture yielded ’no growth 

These subsequent developments confirmed our belief that the most logical diag- 
nosis W'as tumor of the heart At a clinic for fourth year students we based this on 
the following considerations (1) the rapid reaccumulation of a bloody fluid sug- 
gested tumor, (2) tuberculosis was unlikely, as there was no clinical or roent°-eno- 
graphic evidence of pulmonary phthisis, (3) acute infections as pneumonia, sW- 
tococcic septicemia, or rheumatic fever, were ruled out by the nature of the cells in 
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the fluid hck of fe\ei and ]tukoc\ tosis , (4) lues \\as unlikely because of the negatne 
blood and spinal fluid Wasserinann tests, (5) lupture of a ^essel into the pericardium 
\\as ruled out b\ the compaiatnely lo\% red cell count and the fact that the fluid did 
not clot 

I he patient was despeiatelj ill at this tinie, and it was hoped that drainage, mote 
adequate than aspiration, yould rehe\e him so that subsequently irradiation therap\ 
could be tiled A pericardiotomy was therefore performed b^ Prof \Vea\er on 
December 19 and exposed a massne invading tuinoi confined to the left auricle and 
upper half of the left Acntricle Drains were left in place and the w^ound closed 
The patient died about eight hours after the opeiation, and permission was granted 
for onlj a partial autopsj The tumor seemed to be confined to the heart It in- 
^olved a large part of the left auricle, invaded the auriculo-ventncular septum, and 
extended into the left ventricle about half way to the apex It w^as not in any sense 
circumscribed but seemed to be growing in e\er\'^ direction The tumor w^as a pale, 
reddish gra\ color A large mass 5 by 5 cm was removed for microscopic study but 
w'e w'cre unable to obtain tlie entire heart The liver could not be palpated soon after 
death Doubtless the enlargement before operation was due to passive congestion 

Microscopic Eiamiiiation The specimen submitted for microscopic study con- 
sisted of one mam mass measuring 3 5 bj 1 5 b}' 1 2 cm , a second mass about tw'o- 
thirds as large, and seicral other smaller fragments Sections prepared from the two 
mam masses of tumor tissue presented strikingly different stiuctures 

One representative area of tumoi (figures 1 and 2) is formed of loosel} spaced 
cells with rounded nuclei and \arying amounts of cytoplasm The nuclei possess 
moderate amounts of chromatin and appear slightlj vesicular A single prominent 
nucleolus is present in many of the nuclei The outer border of the cytoplasm of 
the tumor cells is often irregular and sometimes indefinite, and delicate processes 
seem to arise from many of the cells No definite grouping of the tumor cells is 
evident except in regions wdiere degenerative changes are marked In these regions, 
the tumor cells are closely packed about the unobstructed blood vessels of the area, 
wuth slightly longer axes vertical to the walls of the vessels Mitotic figures are 
only moderately numeious and the variations in chromatin content of the nuclei of 
the tumor cells are not marked The nuclei are of fairly' uniform size, and only an 
occasional larger and more hyperchromatic nucleus is seen This area of tumor is 
imperfectly and coarsely lobulated by bands of mature fibrous tissue composed of 
coarse collagen fibers In some regions these fibrous bands are edematous and a few 
recent hemorrhages are seen in focal areas, wdiile other areas contain a brownish 
blood pigment having the appearance of hemosiderin More delicate fibrous strands 
w'lth moderately large and w'ell developed blood v'essels extend into the masses of 
tumor cells constituting the lobules of the tumor In some regions much of the 
tumor IS necrotic and the blood vessels of these areas frequently contain fibrin 
thrombi 

Sections from a different portion of the tumor (figures 3 and 4) rev'eal a spindle 
cell structure in striking contrast to the portion of the tumor abov'e described The 
tumor in this portion is more compact, and appears distinctly fibrous The tumor 
cells are arranged in bands w'hich have a tendency to form indefinite whorls The 
nuclei are mostly' oval or spindle shaped, their moderate chromatin content is dis- 
tributed in granular form Nucleoli are present, but are slightly less conspicuous 
The cytoplasmic masses are elongated and apparently possess processes In some 
areas, the cytoplasm appears vacuolated, the nucleus being surrounded by scattered 
protein granules Where vacuolization is most marked, the tumor tissue has a 
reticulated appearance, and the fibrous structure is less prominent A few recent 
hemorrhages and hemosiderin pigment are present in widely scattered focal areas 
The intercellular substance is formed of delicate fibrils together with a granular 



344 


SAMUEL A SHELBURNE 














CASE REPORTS 


347 



Fig 4 Higher magnification shows cell detail of more differentiated area composed of 

spindle-shaped cells 
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precipitate similar to that of edematous tissues Mitoses .ire infrequent .ind nuclear 
variations are not maiked 

”1 he appeaiance is tliat of a inodeiateU well-diffci entiated, invasive tuinoi of 
saicoina type Although the histogenesis of this tumor has not been determined, its 
structure suggests a peripheral ner\e origin 

Pi of Geoige T Caldwell found two other cases of pnmaiy tumoi of the 
heait in the lecoids of the Depaitment of Pathology of the Baylor Univeisily 
with caieful and complete autopsy reports on each lie has added oui case (case 
1) to these as a part of his evhaustive studj’^ of the pathological findings which 
he will report later It is important to note that the microscopic featuies on the 
tumor in case 1 aie almost identical with those of case 2 The origin of the 
tumor in the lattei was pi oved by a complete autopsy to be m the heai t 

The clinical features of the earlier cases weie vei) similai to those of case 1. 
but in neither of these was the peiicardial effusion suspected Both patients 
weie young individuals with an acute onset of decompensation, with no pievious 
history of heait disease oi any discoverable cause for heait disease There was 
no fever and no evidence of tuberculosis and both had negative Wassermann 
tests 


Case 2 B J H , a white woman 22 years old, was admitted to tlie Baj loi Hos- 
pital on September 6, 1932 complaining of a persistent h.ackmg cough and epigastric 
pain for eight days She had had nausea and vomiting during an otherwise normal 
pregnancy, w’hicli had terminated seven w'ceks before The nausea and vomiting* 
increased with the onset of the above symptoms 

On examination she was described as a young, fairly well developed wdiite 
woman lying in bed and vomiting small amounts of yellow' fluid The temperature 
varied from 97° to 98° F during the four days in the hospital and the pulse fluc- 
tuated from 100 to 116, the respirations from 18 to 22 There was edema of the 
eyelids, face and legs, also evidence of free fluid in the abdomen The edema in- 
creased rapidly during the next three days There was slight cyanosis The apex 
beat of the heart w'as thought to be within the nnd-clavicular line The heart sounds 
were of good quality, blood pressure, systolic 110, diastolic 80 The liver w'as felt 
12 cm below the costal margin The symptoms increased, but no new physical find- 
ings w'ere made out She died on the fourth day after admission 

Laboratory studies The Wassermann test was negative, the hemoglobin 65 per 
cent, red blood cells 3,560,000, wdnte blood cells 12,000 to 18,000, with 80 per cent 
polymorphonuclear leukocytes The urine show'ed a small amount of albumin, many 
hvaline and granular casts, and a few red blood cells The blood urea was 85 mg 
and blood sugar 115 mg per 100 c c 

The autopsy revealed about 1000 cc of bloody fluid in the pericardial sac 
There was a large, firm, yellowish tumor mass in the left ventricle, posteriorly and 
anteriorly along the septum and several smaller masses about the base of the heart 
attached to the great vessels There w-ere secondary tumors in the lungs and pleura, 
and a metastatic mass m the right suprarenal gland The liver was not found en- 
larged Doubtless the antemortem enlargement w'as due to extieme congestion 
Microscopic examination of the tumor showed a primary sarcoma of the heart, very 
similar in appearance to the tumor in case 1 

Case 3 F C , a 38 year old Mexican, was admitted to the Parkland Hospital 
in January 1926, complaining of cough of two weeks’ duration, dyspnea, swelling of 
the abdomen and legs for the past three weeks He also stated that he had had pain 
in the left shoulder, back and left side of the chest of increasing severity for three 
years 
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Djspnea and general anasarca were noted on examination The pulse rate was 
60 and irregular, respirations 20 There \vas no fever The heart sounds rvere weak 
and distant, and the precordial dullness extended past the mid-axillary line into the 
sixth interspace The apex beat was neither seen nor felt, and no murmurs w'cre 
heard The lungs w^ere clear on percussion and auscultation The abdomen was 
distended wuth fluid, and the Iner and spleen were not palpable 

Laboratory examinations The Wassermann test w^as negative, the hemoglobin 
w'as 80 per cent , the red blood cells numbered 4,840,000, w hite blood cells 9,650, poly- 
morphonuclear leukocytes 70 per cent The blood urea and sugar w ere normal The 
sputum contained no acid-fast bacilli A chest roentgenogram showed an enlarge- 
ment of the heart shadow The lung fields were clear 

At autopsy a large pericardial sac contained 1500 cc of blood}' fluid which was 
not clotted The heart w'as not enlarged, but the surface, especially over the left 
auricle and rentnde, w'as roughened by thick nodular areas wdiich w'ere seen and 
felt beneath the epicardiuin The endocardium and valves were normal There were 
no metastatic lesions except in a peribronchial lymph node, and this was only about 
0 2 cm in diameter Ascites, a serous effusion in the right pleural cavity, generalized 
edema and passive congestion of the viscera were noted The li\er was not enlarged 
The microscopic sections proved the tumor to be a mesothelioma of the peri- 
cardium 


Summary 

This report, the second in medical literature, describes the signs, symptoms 
and histologic appearance of a primary’- tumor of the heart which w'as correctly 
diagnosed before death According to Gottel (1919), the first clinical diagnosis 
of this condition w'as made by Pavlow'sky The differential diagnosis which led 
to the correct assumption m this instance w’as also found applicable in tw o others 
found among autopsy lecords, it should lead more frequently to the correct 
diagnosis, whenever an otherwise unexplainable bloody' pericardial effusion is 
encountered Othei signs and sy'inptoms have not infrequently' led to a diag- 
no'iib of secondaiy' tumoi, but are unieliable in the diagnosis of primary tumois 

1 wish to thank Prof George T Caldwell for liis aid and encouragement 
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EDITORIAL 

THROMBOPhMC PURPURA 

To Kaznelson’s onginal suggestion of nineteen years ago, that splenec- 
tomy IS a curative measure in thiombopenic purpura, little more has been 
added The disorder, as earlier, retains its mam divisions, as occuning in 
a primary or idiopathic form, and in a symptomatic variety secondary to 
other disorders Although we are essentially concerned with the primary 
form, the existence of the secondary form is of the utmost diagnostic im- 
portance for the reason that in this secondaiy form splenectomy is not only 
contraindicated but may be actually harmful The conditions most fre- 
quently giving rise to symptomatic purpura are sepsis, infectious diseases, 
drug poisoning, atypical acute leukemia, and aplastic anemia, the last being 
the most important 

At the time of Allen Whipple’s leview of cases in 1926, about 100 
operations had been performed and the eaily results had amply confiimed 
Kaznelson’s contention Whipple’s cases were divided into two groups 
representative of both the acute and the chronic vaiiety, the foimer in- 
cluding so-called purpura fulminans, a lapidly fatal form unconti oiled by 
any known means The operative mortality was about as one would ex- 
pect with this type of iisk, 8 per cent in the chronic cases and 90 per cent 
in the acute This was the first crystallization of opinion based on a large 
collected senes of cases and, while most useful, could necessarily give only 
limited information regarding the late stabilized effects of splenectomy on 
the natural history of the disease We have as yet no knowledge based on 
well consideied accumulated experience that answers the question, when, 
exactly, should splenectomy be performed When should the clinician, on 
whose shoulders rests the responsibility, definitely recommend that the spleen 
be removed^ 

As inferred, the indications foi operation are not so clearly outlined as 
to make the clinician’s task an easy one It will be agreed that as an emei- 
gency measure for acute purpuia, when excessive bleeding cannot be con- 
trolled by any othei means now known — lest, tiansfusion or iiiadiation — 
splenectomy should be performed, piovided always that the foim of puipuia 
present is definitely piimaiy Palliative measures being of no avail, it 
remains for the surgeon to perform as safeguarded an operation as possible, 
accepting a high mortality in the hope of saving an occasional patient among 
a group otherwise doomed 

Chronic purpura, or purpura of less severity, offers opportunity foi 
greater differences of opinion A common problem of this type is the case 
seen during a prolonged mild attack or in one of a series of recurrences 
The degree of platelet reduction may be only moderately severe and quite 
usually all of the other signs and symptoms are relatively mild Yet since 
the diagnosis is primary thrombopenic purpura such a case faces potential 
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dangers The clinician confronted b} such a situation today will search 
\ainly foi sufficient data to enable him to answer confidently the questions 
which inevitably arise Will the patient outgrow this disorder^ Does 
spontaneous cure ever occui ^ Is the tendency of this particular patient 
toward recovery, toward gi eater secerity, or if toward immediate recovery, 
toward increasingly se\ere attacks^ If the patient under observation gives 
some indication of immediate reco\ er} , should splenectomy be recommended 
at once, should it be deferred until recovery is apparently complete and then 
performed — an “ interval splenectomy ” , or should it be deferred until 
another more acute and less controllable attack occurs? These questions 
are answered differently by different men, and the lack of agreement no 
doubt must be due to insufficient or contradictory experiences 

How useful it might prove if there existed a “ Purpura Registry ” com- 
parable to the Bone Tumor Registry of the American College of Surgeons 
The function of such a registry could be the collection and study of the 
early and late histones of all cases of purpura Most useful, too, would 
be the study of cases m which splenectomy had not been performed Such 
a collection might reveal much now unknown concerning the natural his- 
tory of the disease Man} w'ould like to know more of the connection 
between the appearance, or the exacerbation of s}mptoms in apparentl} true 
idiopathic purpura, and upper respiratoiy infections or tonsillitis What 
effect does tonsillectomy ha^e in these cases? Have any of these patients, 
m whom splenectomy for one reason or another has been avoided, sub- 
sequently died in an acute attack? 

Study of the therapeutic management of these cases in groups suf- 
ficiently large for comparison would decide between w'ell knowm differences 
of opinion For example, regarding transfusion, there is no unanimity as 
to whether or not the direct method offers ad^antages o^er the indirect 
The amounts, frequency, and timing of transfusions w'lth regard to opera- 
tion are other uncertain features 

In the group operated upon, wdiat percentage has subsequent bleeding? 
How^ severe or fatal are these recurrences? A registr} of these cases might 
lesult in more complete late studies, w'lth regulai or seasonal observations 
It might concenably uncover certain features common to groups of cases 
w'hose subsequent courses ha^e been similar 

A surgeon who has had the experience of operating on fairl} acute cases 
of thrombopenic purpura, wdio has found it necessar} literally to line his 
incision W'lth hemostats, and then after remo\al of the spleen, even while 
closing the abdomen, has been amazed at the dr} ness of the wound, is apt 
to be more conMiiced of the specificity of the operation than is his medical 
colleague w'ho ma}, during the succeeding months, obser\e one or more 
1 elapses of s}mptoms usually, howe\er, much less se\ere than before the 
operation A stud} of such operatne and postoperatue results would 
furnish a basis for comictions regarding treatment of the so-called chronic 
or onl} moderate!} se\ ere cases 
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The opinion of some today is that since we have insufficient basis for 
prediction as to the future serious dangeis confronting the individual mild 
case of chronic thrombopenic puipura there is less risk in an immediate 
splenectomy than m expectant treatment The risk of a properly conducted 
operation even in moderately seveie cases may well be less than that of a 
deferred operation in the same case undertaken finally as a last resort 

Whether this oi some quite different policy will eventually prove to be 
best founded can be determined only through further study and especially 
through systematic pooling of experience with treatment of the disease 

Edward M EIanrahan 
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Clinical Management of Syphilis By Alvij. Russell H^iRiNes M D 71 pages, 
14 5 X 22 cm Macmillan Co , New York 1935 Price, $1 50 

The author discusses the problem of the therapy of syphilis and furnishes prac- 
tical schedules of treatment according to the stage of the disease The importance 
of S 3 "stem and a definite plan is stressed Complicating factors such as cardio- 
vascular involvement are dealt with rather briefl}’^ In discussing post-arsphenamine 
reaction the warning value of itching and of slight icterus should have been em- 
phasized Dr Harnes is almost alone among s}'philologists in recommending sulphars- 
phenamine In spite of the drawbacks necessarily present in such a brief discussion 
of an important subject, this small book will have a definite value for the general 
practitioner 

H M R 

Food and Health By Henry C Sherman 296 pages, 14X20 5 cm The Mac- 
millan Co , New York 1934 Price, $2 50 

This book IS written in simple, non-technical language Its chief purpose is “ to 
guide the reader to well-balanced judgments in the dailj choice and use of food ” 
The solid and noteworthy contributions of the author to the science of nutrition, as 
vv^ell as his widely used treatises on the Chemistry of Food and Nutrition and on 
Food Products, which are well recognized standard works of reference, make any- 
thing he says worthy of respect and attention It must, however, be confessed that 
there is little that is very new in this work or that has not been quite as well and 
attractively presented elsewhere The author is emphatic in drivnng home the thesis 
that at least half of the food calories of the diet should be in the form of the “pro- 
tective foods ” and that at least half of whatev'er cereal products are consumed 
should be of the whole grain variety The last third of the book is devoted to tables 
of the caloric values of the customarv servings of foods, of their content in proteins 
and minerals, of vitamin v'alues, and of illustrative records of actual meal menus — 
one prolonged ov^er a period of six months There is an interesting bibliography of 
publications on diet and nutrition, largeh' recent, and a good index One is alwajs 
impressed with the debt which ev'ery author of books on food and nutrition owes to 
the publications of the United States Department of Agriculture, an obligation which 
Dr Sherman candidly acknowledges on page 208 

G A H 

The Nervous Patient Bj Charles Phillips Emerson, ]\I D 463 pages, 14X21 
cm J B Lippincott Co , Philadelphia 1935 Price, $4 00 

This volume is an attempt to supplv a clearer understanding oi the emotional 
components of the patients who come into a general practitioner’s office The first 
five chapters (of thirty) present the author’s views of the allergic and autonomic 
endocrine mechanisms bv which physical symptoms are produced The next thirteen 
chapters go through the body bv svmptoms, ostensibly to point out the nervous con- 
comitants of various disease pictures 

This IS all done in 176 pages filled with various svmptoms which “may occur’’ 
or are “not infrequently seen’’ It reminds one of the paragraphs in manv texts 
in which the more unusual variations of common chemical syndromes are mentioned, 
and IS not a satisfying presentation The psv chological aspect of treatment is rarely 
more than referred to 
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The remaining twelve chapters take up sleep disorders, disturbances in the sex 
life, the psychoneuroses and the psychoses If is a superficial study The psycho- 
pathology IS a mixture of vaiious schools of thought We doubt if many psy- 
chiatrists would agree with any of the formulations Treatment is by rest, diet, 
nightly reading of the Psalms and exhortations to make “social effoits with higli 
spiritual aims ” Bromides are prescribed in large doses Psychoanalysis and in- 
tensive psychotherapy are dismissed with a mention The newer concepts are not 
mentioned 

In spite of all this, it is not a bad book Aftei all, when a “nervous patient” 
comes into the office the physician wants to know what to do about it In this book 
he will find treatment outlined in some detail Psychiatrists would sniff at it but 
no doubt a great many patients may be relieved of their most troublesome symptoms 
by the means Dr Emerson suggests 

H M M 

Public Health Nmsing in Industiy By Violet H Hodgson, RN, Assistant 
Director of the National Organization for Public Health Nursing, foreword by 
C -E A Winslow, Dr PH, Yale University xxii 4-249 pages, 14X20 cm 
Macmillan Company, New York 1933 Price, $1 75 

The purpose of this book, “ to indicate the potential field of public health nursing 
in commerce, trade and industry,” is well brought out both from the viewpoint of the 
nurse engaging in this type of work and of the organizations needing this service 
It opens up to the nurse a vast undeveloped field needing leaders and workers for 
building up health programs for employees as well as the curative and rehabihtatn e 
work to w'hich w'e have become accustomed For the executives there are many 
points pertaining to the position of the nurse in industry, many suggested possibilities 
for development m the various organizations resulting in better health of employees 
and thereby inci eased output of pioduction 

The book is divided into two parts, Part I dealing with Company Organization 
and Administration, Part II w'lth Nursing Seivice, The Principles, Practices and 
Procedures The material is well arranged for easy reference and written in a 
simple but stimulating style Many ideas and suggestions are given for planning, 
organizing and equipping such a department, as ivell as for complete and accurate 
1 ecord-keeping 

The personality and qualifications of the industrial nurse are also included Hie 
need for a deep interest in people and for “the ability to make her services freely 
accessible,” however, does not seem any reason for a departure from a professional 
bearing While this type of nursing is a specialty and requires postgraduate courses 
for filling many of the higher positions, it is possible, though in all too few schools, to 
receive a course in Public Health Nursing in the basic undergraduate course ivhich 
will fit one for many positions in this field 

Roots of Clinic Psychoanalytic Studies By Franz Alexander, MD, Director, 
Chicago Institute for Psychoanalysis, and William Healy, M D , Director, 
Judge Baker Guidance Center, Boston 305 pages Alfred A Knopf, New 
York 1935 Price, $3 00 

This book presents the case histones of 11 criminals, 10 men and one woman, 
who w'ere studied and treated by the psychoanalytic technic as applied by Dr 
Alexander Se\en of the cases -were reported as successful analyses, and four as 
unsuccessful attempts This project was a piece of research undertaken to deter- 
mine, if possible, the traits that are likely to produce delinquency and at what age 
they begin The study was financed by a grant from the Julius Rosenwald Fund 
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This new approach to the stud} of the criminal is painstaking and time-consum- 
ing, and as such it is recognized that it can be applied to onlj a few cases Ne\erthe- 
less, the authors in attempting to explore the causations of certain tjpes of criminal 
careers, pursued a path that science, particularly in medicine, recognizes as offering 
the greatest promise of show'ing new ways to therapeutic achieiement The psjcho- 
analytic method is extremelj expensive, but if it could be applied to selected cases the 
expense would be nothing as compared with the social costs of long continued careers 
of criminality 

This study brings out the fact that some individuals, gn en chances for a normal!} 
pleasurable life after making a start in the paths of delinquency, find themsehes 
unable to cease their delinquent trends under the \ery environmental circumstances 
w'hich they themsehes in full consciousness declare to be most desirable These case 
histones demonstrate that any ordinarily or even extraordinanl} good environmental 
changes may not bring about the desired checking of antisocial impulses when from 
early years unconscious motnations or drives ha^e existed Emotional factors of 
all kinds have been found active in creating inner tensions wdnch the indnidual 
attempts to rehe\e by criminal acts 

Dr William Healy has for man} years been working in the field of criminology 
and w’as the first physician s} stematically to use the psychiatric approach in the study 
of the delinquent and criminal He has contributed many books on the subject to 
medical literature and his name connected with this book unreserved!} recommends 
It for serious perusal 

J L HcC 



COLLEGE NEWS NOTES 

Gifts to the College Library 


Acknowledgment is made of the receipt of the following donations to the College 
Libiary of publications by members 

Dr E Cowles Andrus (Fellow), Baltimore, Md — i book, 

“ Physical and Clinical Diagnosis ” , 

Dr Lee D Cady (Fellow), St Louis, Mo — i reprint, 

Dr John L Goforth (Fellow), Dallas, Tex — i reprint, 

Dr Noxon Toomey (Fellow), Palmyra, Mo — 3 reprints. 

Dr Frank L Williman (Fellow), Washington, D C — i reprint. 

Dr V W Bergstrom (Associate), Binghamton, N Y — 3 reprints, 

Dr Hyman I Goldstein (Associate), Camden, N J — i reprint 


Through the initiative of Dr Ignacio Chavez (Fellow), Mexico City, the 
“ Mexican Society of Cardiac Studies ” was founded and organized on May 27 The 
official headquarters of the Society is Artes 5, Mexico, D F The studies of the 
Society will be published m “ Archivos Latino Americanos de Cardiologia y 
Hematologia” Dr Ignacio Chavez was elected the first President and Dr Jose 
Quintm Olascoaga was elected Secretary-Treasurer 


The following Fellows of the American College of Physicians will contribute 
to tbe Program of tbe Mississippi Valley Medical Society Meeting, known as tbe 
Tri-State (Illinois, Missouri and Iowa) Post-Graduate Assembly, at Quincy, 111 , 
^ October 2, 3 and 4 

Dr William C MacCarty, Professor of Pathology, University of Minnesota 
Giaduate School of Medicine, Rochester, Minn , 

Dr Albert Soiland, Chairman of the Malignancy Board, California Hospital, 
Los Angeles, Calif , 

Dr E Sanborn Smith, member of tbe Missouri State Board of Health, Kirks- 
ville. Mo , 

Dr D G Stine, Professor of Medicine, University of Missouri School of Medi- 
cine, Columbia, Mo , 

Dr G M Cline, Head of the Department of Pediatrics, Brokaw Hospital, 
Bloomington, 111 , 

Dr F G Norbuiy, Associate Physician to the Norbury Sanatorium, Jacksonville, 
111 

Dr Harold Swanberg (Fellow) Quincy, 111, is Secretary-Treasurer of the 
Society 

Dr William Devitt (Fellow), Physician in Charge and Superintendent of 
Devitt’s Camp, Allenwood, Pa , was recently elected President of the Federation of 
American Sanitoria at the Federation Meeting m Albuquerque, N M 


Dr Simon R Blatteis (Fellow) was recentlv appointed Chief of the Department 
of Medicine at the Jewish Hospital at Brooklyn 
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Dr Frank H Krusen (Associate) has been appointed Director of the Section 
on Physical Therapy at the Mayo Clinic, Rochester, j\Iinn 


Dr Louis H Behrens (Fellow), St Lows, Mo, presented a paper on “Hyper- 
pituitarisin, A Report of Two Interesting Clinical Cases ” on the recent Pan-American 
Medical Congress cruise to South America The one case ^\as the now well knowm 
“Alton Giant,” wdiom Dr David Barr (Fellow') and he ha\e reported and observed 
now over fiv'e years 


Dr George J Wright (Fellow), Pittsburgh, has been appointed Professor of 
Neurology at the University of Pittsburgh School of Medicine, to succeed the late 
Dr Thomas IM T McKennan 


Dr Henr> S Plummer (Fellow), Rochester, Minn, was the recipient of the 
honorary degree of Doctor of Science bj Northwestern University at its last annual 
commencement 


Dr Albert C Broders (Fellow), Rochester, Minn, has recentlv accepted the 
appointment of Professor of Surgical Pathologv and Director of Cancer Research 
at the Medical College of Virginia, Richmond 


Dr Hugh J Morgan (Fellow) has been appointed Professor of Medicine at 
Vanderbilt Univ'ersity School of Medicine, Nashville, succeeding Dr Charles Sidney 
Burwell, who has been elected Dean and Professor of Research Medicine at Harvard 
Univ'ersity IMedical School 


Dr Vincent J Dardinski (Associate) has been advanced to Professor of 
Anatomy and Director of the Department at the Georgetown University School of 
Medicine, Washington, D C 


Dr John T Farrell, Jr (Fellow) has been made Assistant Professor of Roent- 
genologj at the Jefferson IMedical College of Philadelphia 


Former associates of the late Dr Aldred S Warthin (^Master), the first Editor 
of the An'nals of Internal MfdiciI'.e, recently presented to the Universitj of 
Michigan School of Medicine a bronze plaque as a memorial to Dr Warthin Dr 
Warthin had been for manj vears Professor of Pathologj and Director of the 
Pathological Laboratorv 


Dr Ernest R Zemp (Fellow) Knoxville, has been made President of the Ten- 
nessee Valiev Medical Association 


Dr Howard T Karsner (Fellow), Professor of Pathologv at 'Western Reserve 
Universitj, has been elected to membership in the French Asswiation for the Studv 
of Cancer 


Dr milliard E Winchester (Fellow), Brunswick, Ga , commissioner of health 
of Glvnn Countv, was recentlv tendered a dinner bv the Brunswick Board of Trade, 
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in recognition of his county’s winning first pri/e in the soutlieastern division of a 
rural health contest sponsored bj the U S Public Health Service and the Chamber 
of Commerce of the United States This count^ was the first m the state of Georgia 
to have the services of a paid health officer 


The Washington Society of Pathologists tendered a farewell banquet to Major 
Viigil H Cornell, Secretary-Ti easurer of the Societj and retiring Curator of the 
U S Army Lt Col William Denton ( Fellow ) is the new Curator and has been 
elected Secretaiy of the Society 


Dr Coursen B Conklin (Fellow) has been leelected Secretaiy of the kledical 
Society of the District of Columbia 


Admiral Caiy T Grayson (Associate), Chairman of the American Red Cross, 
was recentl) appointed Chairman of the League of Red Cross Societies 


Dr Louis H Fhgnian (Fellow), Helena, kloiU was inst.illcd as President of 
the Medical Association of Montana, at its last annual meeting during Julv 


Dr Jonathan C Meakins (Fellow'), Montreal, Que , Ev-President of the Ameri- 
can College of Physicians, has been made a Fellow' of the Royal College of Physicians 
of London 


Sir Frederick Banting (Fellow), Professor of Medical Research at the Univer- 
sity of Toronto, was the recipient of the gold medal of the Society of Apothecaries 
of London, June 4, “ for valuable services rendered to the science of therapeutics ” 
Dr Banting was also made a Fellow of the Royal Society, and on June 20 delivered 
• an address on the history of insulin at the British Postgraduate Medical School, 
Hammersmith 


Dr James B Colhp (Fellow), Professor and Head of the Department of Bio- 
chemistry at McGill University, Montreal, recently received the honorary degree 
of Doctor of Laws from the University of Manitoba 


STUDENTS among your DIABETIC patients will be 
grateful to YOU, Doctor, for telling them about our 

SUGARLESS PASTRIES 

for social events 
Their pleasure and yours is our duty 
May live send a food value list ^ 

CURDOLAC FOOD CO. 

325 E Broadway - - - Waukesha, Wis 
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FURTHER STUDIES ON THE THYMUS 
AND PINEAL GLANDS’^' 

By L G Rowntree, MD,FACP,J H Clark, M D , F A C P , A 
Steinberg, B S , A M Hanson, M D , N H Einhorn, M D , and 

W A Shannon, M D , 

Pluladelphia, Pennsylvama 

The results of our early studies on the biological effects of thymus ex- 
tract were published in July 1934 In the present communication we wish 
to present further studies on the thymus gland, up to April 8, 1935, and also 
the biological effects of pineal extract (Hanson) when administered to suc- 
ceeding generations with the identical procedure followed m our thymus 
studies 


Further Studies or the Thymus Gl\nd 

Our knowledge of the physiolog}' of the thjmus dates from Fnedleben 
m 1858 who found that it was not indispensable to life and was concerned 
in some way with blood formation, Mith nutrition and with growth In 
1908 Basch demonstfated that it was concerned with calcification of bone 
and intimated its importance in the young Hewer (1915) and Nitschke 
(1928) have concurred in this idea An important series of studies iiere 
carried on by Klose and Vogt between 1910 and 1914 indicating that th}- 
mectomy m young dogs resulted in adiposity, subsequently in cachexia and 
finally in death An excellent critical review, together with the results of 
their own careful experiments, Mas published in 1919 by Park and McClure 
Their results were entirely negative 

On the biological side, Gudernatsch (1913) found that tadpoles grew 

■*' Read at the Philadelphia meeting of the American College of Ph\sicians, April 30, 
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veiy large without nietamoi phosis when they were fed thymus glands 
Uhlenhuth confirmed these findings but explained them on a nutritional 
basis Gudcrnatsch also showed that feeding of thymus glands in rats 
thiough several successive generations resulted in large, well nourished ofif- 
sprmg Auothei interesting phase of the study of th 3 mius has to do with 
eggshells Soli found that thymectomy caused pullets to la) eggs lacking 
in shells Oscar Riddle, finding pigeons laying eggs without shells, treated 
them with th}mus gland which resulted in the laying of normal eggs Per- 
haps the most significant work m relation to the biological effect of the 
thymus gland has been carried on in Asher’s laboratory where A^ictor Now- 
inski utilized an aqueous extract of thymus called th)'mocrescm He found 
that under its influence rats that were losing weight on a low Mtamin diet 
returned to normal weight He concluded that the thymus gland has some- 
thing to do with growth and also with the size of the gonads 

Our experiments were conducted as follows 1 c c of thymus extract 
(Planson) has been administered to rats mtraperitonealty dail}’- even through 
the periods of pregnane}'- and lactation As then offspring reach a suitable 
age, either prepubertally or maturely, thev are mated and likewise injected 
This has been carried on through succeeding generations and the effect on 
both parents and offspring noted The results up to and including the fifth 
generation have already been presented ^ The work has been continued 
now into the tenth generation In addition we wish to piesent the results 
of thymectomy m succeeding generations of parents upon the growth and 
development of their offspring 

The Rate of Grozvth and Development m the SiAth (F-) Genoation 
The sixth generation consisted of 82 rats born to four pairs of fifth genera- 
tion rats The average biith weight was 5 5 gm (control, 4 6 gm ) The 
ears were open almost invariably on the first or second day (control, 2% 
to 3%) Teeth were erupted at one day fcontrol, 8 to 10) Hair ap- 
peared at two days (control, 12 to 16) The eyes opened between the 
second and third day (control, 14 to 17) The testes descended bv the 
fourth day (control, 35 to 40) The vagina opened on the seventeenth daA' 
(control, 55 to 62) Seventj^-five per cent of the young survived (control, 
37 8 per cent) The rate of growth and development in this generation 
u as more rapid than any encountered earlier 

The Rate of Growth and Development of the Seventh (Ao) Genci ation 
The seventh generation consisted of 93 rats born to five pan s The average 
birth weight was 5 6 gm Eighty-four per cent of the young survived 
The ears were open in some instances on first inspection , only occasionally 
was this delayed until the first day The teeth likewise were erupted some- 
times at birth usually in the first 24 hours Hair appeared as a rule on the 
first or second day The eyes opened at one and one-half to two davs 
The testes descended from the fourth to the fifth day The vagina opened 
in every instance by the twenty-fourth day, most frequently from the six- 
teenth to the eighteenth day One pair of the seventh generation became 
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pregnant as earl} as the fort} -sixth da} and delivered on the sixty-eighth 
day (Figure 1 ) 

The Rate of Giozvth and Developwenf in the Eighth (F;) Geneiation 
1 he eightli generation consisted of 48 rats born to four pairs The a\ erage 



Fig 1 


birth weight was 5 4 gm Ninety-three per cent survned In this group 
the ears were open on the first inspection, at six hours or at least within 24 
hours The incisors Mere erupted as early as eight hours and in everv in- 
stance on the first day Hair appeared on the first or second da} The 
eyes opened as early as 42 hours The testes descended on the third to the 
fourth day and the vagina opened on the sixteenth day One pair became 
pregnant as early as the thirt} -fifth da} Tavo litters were born under 60 
days 

The Rate of Giowth and Dez’elopment in the Ninth {FT) Generation 
The ninth generation consisted of 33 rats born to three pairs The average 
birth M eight ivas 6 3 gm One hundred per cent of the } oung sur\ ived 
The ears Mere open at birth or on first inspection Muthin 24 hours The 
incisors were erupted at birth or Mitliin 24 hours Hair appeared on the 
first da} 111 moderate amounts, the animals being covered with a profuse fur 
within two davs The e}es began to open as early as 42 hours, and this 
was completed in ever} instance but one, in 43 hours The testes des- 
cended on the third to the fourth da} and the vagina opened on the sixteenth 
to the seventeenth da} One of these pairs became pregnant on the twent}- 
second da} and cast a litter on the fort} -third day The mother, four da}s 
prior to deliver} weighed 102 gm and after deliver} five rats weighed 
90 gm 

The Rate of Grozvth and Dcz’clopmcnt of the Tenth (Fp) Generation 
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The tenth generation consisted of one httei of eight with a birth weight of 
6 gm Seven young survived The ears were open and the teeth were 
piesent at first inspection Hair appealed in six hours The eyes were 
opened in 36 to 40 hours The testes were descended by the third day and 
the vagina was opened on tlie sixth day, estrus following within three dajs 
as shown b) smears ^ The rats of the tenth generation were from the 
standpoint of every criterion the most precocious observed in the study to 
date i' 

Activity and Bchavionsni of Rot<; undo the Influence of Thymus Ex- 
it act (Hanson) The psychic precocity is as striking as the physical in the 
thymus tieatcd strain of rats Thus, rats of the fifth to the tenth genera- 
tion test stiain run about the cage at from two to three days of age and are 
as alert as normal rats of 16 to 20 days of age These animals will climb 
out of a wire net enclosure from 3 to 4 inches high and manifest all the ac- 
tivities of normal animals four or five times their age Weaning is possible 
as early as 48 hours, the little rats finding their own supply of water, milk 
and food They nest, burrowing under the excelsior, and find a resting 
place and have no need of further care from the parents The weaned 
animals ha\e fared as veil, and m some instances better, than their litter 
mates left with the parents The thymus treated animals appear to be 
healthy, contented and docile Their actions, asleep or awake, resemble 
those of normal controls m every way 

Rats of the advanced generations can swim as early as the third day 
The growth in these generations as m the earlier ones is affected only in the 
early days of life, more especially before the sixteenth day Giants do not 
develop 

It IS interesting to note, we believe, that the original pair of thymus test 
animals are still living after 25 months and that they have lived to see their 
descendants into the tenth generation 

In the animals of the third to the tenth generations striking and acciumg 
precocity, and acceleration in growth and de\ elopment, were noted in the 
offspring of each succeeding generation under treatment The normal rate 
of growth and de\ elopment and the precocity resulting from continuous 
administration of thymus extract through succeeding generations are shown 

in the accompanying table (Table 1 ) 

The increasing growth as indicated in weight curves is shown in the ac- 
companying figure (Figure 2 ) a ^ i 

The Effects of Thymectomy m Successive Genet ations A study ot the 

effects of thymectomy in successive generations of parents upon die rate of 
growth and development in the young is being undertaken by Dr N H 
Einhoin and Dr W A Shannon The lemoval of the thymus appears to 


relation to weight 



iLKTitrR siLDirs ov Titr jinMbs AND iMM'\T Giwns 363 


I \ni r I 


De\ clopmcnt of I In imis T rented Rnts nnd Their Controls 



Con- 

trols 

■ 

■ 

1 

r, : 



■ 

r- 

Ts 

To 
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5 1 

53 
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56 

5 5 

S6 
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65 

60 
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m 
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2 

1-2 

1-2 

1-2 j 
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- 1 

Birth 

Birth 

Birth 

Incisors Crptd {dn\s) 

S-IO 

' 

KM 

4-6 

4-6 

2-3 

2 

1-2 

Birth 

Birth 

Birth 

Hair \ppd (dns) 

12-16 

10-12 

I 4~6 

I 

1-6 

2-3 

'> 1 

“ 1 

1-2 

1-2 

n 

1 

C\es Opened (dans) 

14-17 

12-14 

4-6 

B 

2-3 

2-3 

j 

2-3 

42-48 

hours 

42-48 

hours 

36-42 

hours 

1 estes Dsed (da' s) 

35-40 ’ 


15-21 

10 - 12 I 

6-10 

■nRi 

3-10 

3-4 

3-4 

2-3 

Vagiin Opened (da' s) ■ 

55-62 

30-45 

23-32 

21-27 

18-20 

18-20 

16-20 

16-18 

16-18 

6 

Pregnant (da's from 
birth) 

80 

70 

56 

42 

2S 

40 

46 

37 

22 

— 

I irst Litter Cast (dat s 
from birth) 
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oa 

! 

78 

64 

H 

1 

61 

1 

68 

59 

43 
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retaid gio\\th in the second and tlnid £jenerations but the effect on differen- 
tiation is not so striking; In practicalh all of the Aoiintj boin, the eruption 
ot teeth the openni" of the eies, the trnwtli of tur, etc. is within normal 
tune but usuall\ at the lower extreme of normal Thus the c}cs open on the 
sixteenth da\, occasionalh on the sewcntccnth or eighteenth da}, but at least 
up to the third generation there is no abnormal ictai elation in dc\clopmcnt 
(Figure 3 ) The effects on growth as ic\ealcd m the weight cunes, can 
be seen from the accompainmg figure (Fignic 4 ) 

It would appeal, therefore, that tlnniectomircd rats arc retarded in 
growth during the first 10 weeks of life, the weight curies lagging below' the 
normal to the extent of 25 to 30 pei cent Aftei maturih the weight cunes 
aie essential!} normal 

FbRTiinR STbinis or thg PixrAr Glaxo 

Ihe success attending our studies with the continuous administration of 
th}mus extract (Hanson) to successive generations of parent rats, resulting 
in the remarkable precocit} in the offspring of the third and succeeding 
generations, led us to attempt the same piocedure with an extract of the 
pineal gland 

E\ pcrwicnfal Pjoccdutc A small colony of four pairs of albino rats 
(Wistar strain) w'as started on pineal extract on March 2, 1934 Test 
anifnals have been subjected to date to 1 c c intrapentoneally of pineal ex- 
tract dad} even during periods of pregnane} and lactation Offspring born 
to these rats have been mated in pairs and these hkew ise haA e been so treated 
and the effects of pineal extract on parents and offspring noted 

Thus the original test animals of the first generation (Fo) ha\e under- 
gone continuous treatment since March 2, 1934, the second generation (Fj) 
since April 2, 1934, the third generation (lA) since September 18, 1934, 
the fourth generation (Fa) since November 12, 1934, and the fifth genera- 
tion (F 4 ) w'ere started on this treatment on March IS, 1935 ^ In the off- 
spring, treatment w'as begun, 111 the prepubertal group, from the sixteenth 
to the tw'enty-fiftli day and, in the mature group, from the fortieth to the 
sixtieth day At the present time w'e have reached the fifth generation of 
pineal treated rats and ha^e o^er 300 such in this colony 

1 he Natmc of the Pineal Extract Used The pineal extracts wFich w'e 
ha\e employed w'ere made from pineal glands from beef of average killing 
age Several such extracts have been prepared, namely P B No 22 to No 
29 inclusive The most potent of these w'as found on investigation to be 
P B No 22 No effects w'ere observed as a result of administering extracts 
P B No 23 to No 2/ inclusive P B No 28 and No 29 are being sub- 
jected to assay at the present time To date, however, none appear to be 
prefeiable to the original extract employed, P B No 22 This is a slightly 
turbid, somewhat greenish looking solution, nonirritating locally and rela- 
tively non-toxic to rats in doses of 1 c c intrapentoneally 

* In the text, Fo animals are referred to as first generation and F, as fifth generation 
respectively 
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letard growth in the second and thud generations but the effect on differen- 
tiation IS not so striking In practicall} all of the }Oung born, the eruption 
of teeth, the opening of the ejes, the growth of fur, etc , is within normal 
time but usually at the low^er extreme of normal Thus the e) es open on the 
sixteenth da> , occasionally on the seventeenth or eighteenth day, but at least 
up to the third generation there is no abnormal retardation in de\elopment 
(Figure 3 ) The effects on growth, as re\ealed in the weight curies, can 
be seen from the accompanying figure (Figure 4 ) 

It ivould appear, therefore, that thjniectomized rats are retarded in 
growth during the first 10 iveeks of life, the weight cunes lagging below the 
normal to the extent of 25 to 30 per cent After maturity the w^eight cun es 
are essentially normal 

Further Studies of the Pineal Gland 

The success attending our studies wuth the continuous administration of 
thymus extract (Hanson) to successive generations of parent rats, resulting 
111 the remarkable precocity in the offspring of the third and succeeding 
generations, led us to attempt the same procedure wuth an extract of the 
pineal gland 

Expemncntal Pioccdwc A small colony of four pairs of albino rats 
(Wistar strain) was started on pineal extract on March 2, 1934 Test 
anifnals have been subjected to date to 1 c c intrapentoneally of pineal ex- 
tract daily even during periods of pregnancy and lactation Offspring born 
to these rats have been mated in pairs and these likewise have been so treated 
and the effects of pineal extract on parents and offspring noted 

Thus the original test animals of the first generation (Fo) have under- 
gone continuous treatment since March 2, 1934, the second generation (Fi) 
since April 2, 1934, the third generation (Fo) since September 18, 1934, 
the fourth generation (F-) since November 12, 1934, and the fifth genera- 
tion (F 4 ) were started on this treatment on March 18, 1935 * In the off- 
spring, treatment w'as begun, in the prepubertal group, from the sixteenth 
to the twenty-fifth day and, in the mature group, from the fortieth to the 
sixtieth day At the present time we have reached the fifth generation of 
pineal treated rats and have o\ er 300 such in this colom 

2 he Natwe of the Ptiieal Ertract Used The pineal extracts wdiich we 
have emplo>ed w'ere made from pineal glands from beef of average killing 
age Several such extracts hai e been prepared, namely P B No 22 to No 
29 inclusive The most potent of these w^as found on in\ estigation to be 
P B No 22 No effects w^ere obsened as a result of administering extracts 
P B No 23 to No 27 inclusive P B No 28 and No 29 are being sub- 
jected to assay at the present time To date, however, none appear to be 
prefeiable to the original extract employed, P B No 22 This is a slightlj 
turbid, somewdiat greenish looking solution, nonirritating locally and rela- 
tively iion-toxic to rats in doses of 1 c c intraperitoneall}' 

* In the text, F, animals are referred to as first generation and F, as fifth generation 
respectii ely 
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In preparing this extiact, beef pineal glands were seemed at the kill and 
frozen in dry ice, with as little delay as possible The glands were ground 
in their frozen state and each 100 gm transfeired to a four-liter beaker of 
Pyrex glass 1 wo thousand c c of a 0 1 per cent PICl by volume are then 
added, the beaker placed over a Bunsen flame on a tripod with asbestos 
screen, utilizing a mechanical stirrer with a heavy glass stirring rod which 
IS introduced to within % inch of the bottom of the beaker The heating 
is continued until the temperature reaches 89 to 90° C , when the flame is 
turned off and 200 c c of an ethyl-methyl alcohol mixture added and the 
stirring continued for one hour '' 

At the end of one hour, the mechanical stirrer is stopped and the extract 
filtered through cotton covered with gauze to separate the solution from the 
solid matter The extract is then made up to 2,000 c c with boiled distilled 
water and 1 25 volume of filtered saturated aqueous picric acid added It 
IS allowed to stand until the picrate precipitate has settled to the bottom of 
the beaker when most of the supernatant fluid is poured off and the remain- 
der with the precipitate poured on filter paper and allowed to dram over 
night The picrate, drained almost dry, but still moist, is removed from the 
filter paper and transferred to a Pyrex glass beaker of suitable size and ex- 
tracted in 1000 c c of a 0 25 per cent HCl by volume with constant stirring 
and heat to 89 to 90° C , made up to its original volume with boiled dis- 
tilled water and 1 c c of a 91 per cent aqueous solution of phenol added knd 
the extract transferred to a sterile one-hter Pyrex glass flask, capped and 
cooled to minus 12° C , allowed to stand four hours, or over night, filtered, 
made up to 1 100 c c with boiled distilled water, heated to 89 to 90° C , 4 c c 
of a 91 per cent aqueous solution of phenol added as a preservative and the 
extract transferred to sterile 50 c c rubber capped bottles 

Confiols Employed The controls were of several kinds (a) the strain 
of rats which constituted the controls for our earlier thymus studies, (&) the 
published data obtained in the study of rats at the Wistar Institute, sum- 
marized in The Rat by Dr H H Donaldson (Cf table 2) , (c) animals 
injected with 0 21 per cent picric acid solution over a period of several weeks 
none of which evidenced any demonstrable biologic effects In our opinion 
picric acid is definitely eliminated as a factor in the effect observed 

The Effects of Pineal Extiact in the Fust (Fo) Geneiatwn Pineal 
extract has been administered to this group, four pairs of rats, over a period 
of more than 12 months While acute toxic effects have not been observed 
from the small doses employed, the general effect has been one of a mild 
deterrent to health and growth All of the surviving animals concerned 
are now from 450 to 480 days of age They are decidedly underweight for 
their present age In this connection it should be remembered that treat- 
ment was begun m these rats when they were mature, at an age of 84 days 
In addition the males present some suggestion of an abnormal condition of 

* The ethyl-methyl alcohol mixture must be freshly prepared each time and is made up 
as follows ethjl alcohol, 95 per cent, 20 cc , and methyl alcohol, synthetic, C P 180 cc 
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Table II 

Comparison of Control Rats with Those of the Wistar Institute * 




Strain 

Wistar Institute 

Philadelphia Institute for 
Medical Research f 

No in litter 

6 1 

49 

Ears open 

2ito 3i 

24 to 3 

Teeth erupted 

8 to 10 

9 to 10 

Hair appeared 

16 

12 to 16 

Eyes opened 

14 to 17 

14 to 17 

Testes descended 

40 

31 to 40 

Vagina opened 

72 

55 to 62 

Comment 

On a varied breeder’s 

diet On an adequate stock diet 


* The measure of time is days 
t Based on 104 animals 


the external genitalia, enlargement of the penis, possibly priapism or sex 
excitation and frequently paraphymosis From the behavioristic point of 
view these rats appear to be tense and more irritable than normal 

Growth and Development of the Second (Fi) Genet atwn In all, 138 
rats were born in the second generation to four pairs of test animals of the 
first generation under treatment The biologic data indicate normal and 
in some cases rapid breeding on the part of the parents, an average period 
between the casting of litters of 39 6 days for the test animals as compared 
with 42 5 days for the controls The average litter consists of 5 1 rats 
which closely approximates that of our normal controls (4 9) The animals 
at birth averaged 4 9 gm which is slightly higher than the normal (4 6) 
Fifty per cent of the offspring of the test animals survived as compared 
with 37 8 per cent of the offspring of the controls 

No definite departure from normal was noted m this generation in the 
earlier litters relative to the opening of the ears, the eruption of teeth, the 
development of fur, or the opening of the eyes However, growth was re- 
tarded while gonadal development and maturity were somewhat earlier than 
normal Also, the penis was enlarged The testes in all males descended 
in less than normal time, from 36 to 12 days, at an approximate average of 
22 days for the entire group, as compared with the normal (31 to 40) The 
tendency to early descent is more apparent in the later litters born to the same 
parents Thus, in the offspring of No 500 to No 501, the testes descended 
in 31 days in the first litter cast after treatment was begun and in 12 days 
in the ninth litter (one animal) , m the offspring of No 502 to No 503 in 
26 days in the first and 20 days in the sixth litter , m the offspring of No 508 
to No 509 in 30 da} s in the first and in 16 days in the fifth litter Likewise 
earlier maturity was encountered in the female, the vagina opening between 
the fifty-second and the thirty-second day, at an approximate aAerage of 45 
days, as compared with the normal of 72 to 55 days 

A^ariabihty in the. survival rate is uorthy of comment It is rather 
striking that in the first three litters born to pair No 500 to No 501, 100 per 
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cent survived, wheieas m the remaining eight litters, theie weie but fi^c 
suivivals out of 51 animals Of the offspring of No 506 to No 507, only 
five animals siirvnecl out of 15 born, all being of the fourth litter Ihe 
highest sunual was among the offspring of No 508 to No 509, 15 out of 
22 animals 

It IS mteiesting also to contrast the first with the tenth litter bom to 
No 500 to No 501 In the first httei cast aftci treatment was begun all 
survived and the animals conformed to normal standaids throughout except 
that growth was ictaided and the testes descended on the thirty-first instead 
of the foitieth day, whereas in the ninth httei only 1 of 13 survived and in 
this rat the teeth eiupted at 7 days, hair appealed from the ninth to the 
eleventh day, the eyes opened at 12 days, the testes descended at 12 days 
Mild precocity m hair giowth and gonadal de\elopment is shown also m the 
last httei born to pair No 502 to No 503 Hair appeared at 12 to 14 
days, the eyes opened at 12 days, testes descended at 20 days (two males 
only suivivmg) 

Although the birth w'eight of these rats w'as normal, grow'th, as indicated 
by the weight cuives, w'as decidedly retarded At 10 day's the pineal test 
stiam were at least 25 per cent under normal and at 30 days more than 30 
pel cent below standard 

The Giowth and Development of the Third (Ao) Generation In test 
animals of the third generation, i e animals born to two generations of rats 
treated with pineal extiact, the effect on growth and development was con- 
siderable In all, 543 animals weie born in 93 litters to 18 pairs of second 
(Fi) generation rats undei tieatment with pineal extract (Hanson) Ihe 
interval between gestations was 33 8 days as compared with 42 5 days for 
the Conti ols An average of 5 6 rats per litter was cast as compared with 
4 9 for the controls The average birth w'eight was 4 6 gm for the test 
animals, identical with that of our controls One hundred and ninety-sev'en 
y'oung survived, oi 36 2 per cent as compared w'lth 37 8 per cent of the con- 
ti ols Growth was slow' but development rapid The ears opened from the 
second to the third day', an average of 2 8 days The incisors erupted from 
the seventh to the eleventh day, an av'erage of nine days The animals w'ere 
coveied w'lth a fine downy fur from the sixth to the seventeenth day', an ap- 
pioximate average of the twelfth day' The eyes opened from the twelfth 
to the sixteenth day, an average of 13 8 days The testes descended from 
the sixth to the twenty-sixth day, an average of 15 days, as compared with 
31 to 40 days for the controls The vagina opened from the thirtieth to the 
thirty-ninth day, an average of 37 days 

The birth weight in this group was somewhat under that in the second 
generation and growth was much more retarded At 10 days the pineal 
animals lagged by nearly' 40 per cent and at 30 days more than 50 per cent 
Thus the av'erage pineal rat at one month was less than half the normal size 
and weight (Figure 5 ) 
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The Rate of Giozutli and Development in the Fourth (-Fa) Genet ation 
The fourth generation consisted in all of 155 animals born in 24 litters to 
nine pairs of rats tieated with pineal extract The parents, grandparents 



Fig S For purposes of comparison the sixth generation thj inus rat \\ as included 

and great grandparents had all received injections of pineal extract (Han- 
son) The interval between casting litters was an a\erage of 27 8 days 
I he a\erage litter consisted of 6 4 animals with an average birth weight of 
4 3 gm The mortality was high, only 30 per cent of the young survived 
In this generation growth was still further retarded while development was 
still further accelerated The ears opened in two to three da}S, an average 
of 2 3 days The teeth erupted from the fifth to the eighth daj, an average 
of 6 9 days Hair appeared between the fifth and the twelfth day, an 
average of nine days The eyes opened at five to 13 days, an average of 
nine daj'S The testes descended at five to 12 days, an average of 10 days, 
and the \ agina opened at 29 to 39 days, an average of 32 days 

The Rate of Growth and Development of the Fifth (-Fj) Genet atwn 
The fifth generation consisted of 12 rats born in one litter, the birth weight 
varying from 3 8 to 4 5 gm , an average of 4 2 gm The two smallest ani- 
mals succumbed at five days without showing any increase in weight Ten 
animals survived for two weeks and only five are living at 30 days In this 
group, growth was still further delayed and development still further ac- 
celerated The ears opened on the first to third day The teeth erupted 
from the third to the fifth day Hair appeared from the fourth to the 
eighth day, was scanty in amount, down}"" in consistency, the pelt being poor 
as compared with that of our thymus test strain The rats opened their 
eyes between tlie fourth and the eighth day The testes descended between 
the fourth and the ninth day and the i agina opened at an average of 24 dajs 
(Figure 6.) 



370 ROWNTRFX, CR\RK, SrriVRi:R(.. TTANSON, LTMIORN \\n SIT \X\0\ 

In this geneiation giowth is still fuithei icstnctecl The weight curve 
falls below that of the Ft geneiation To attain gieatei accuracy, we ha\e 
based this curve on six litters, five of which have been obsei ved since April 



Fig 6 


16, the closing date for the work as a whole The rats of the fifth genera- 
tion weighed 50 pei cent of noimal at 10 days and those surviving to the 
thirtieth day weighed but 40 per cent of normal 

General Discussion of the Rate of Giowth and Development of Rats 
undei Tieatment zvith Pineal Ext) act To date five generations of the 
pineal strain of rats have been under observation An analysis of the 
biological data of each of these generations reveals several significant facts 
In the first (Fo) generation no effect is apparent other than a moderate loss 
of weight, phenomena suggestive of sex excitation or increased size of 
penis and early breeding In the second (Fi) generation there is definite 
retardation m growth with mild precocity in gonadal development In the 
subsequent generations, the third to the fifth, there is accruing retardation 
in growth with accruing acceleration in gonadal and bodily development 

As a result of these changes, the young are quite bizarre m appearance, 
especially in the second and third weeks until the body is thickly covered with 
fur The configuration of the body as well as the shape of the head and 
the face seem to depart considerably from normal The short snout, broad 
face, round head, heavy jowl and bulging eyes give a “ bull dog ” appearance 
The small size, the large feet, the squat, compact figure suggest the “ Her- 
cules m miniature ” effect said by some to characterize the clinical picture of 
pineal tumor 

These animals we have referred to as “ dwarfs ” In this early period 
the stunting m growth is accompanied by disproportions in bodily develop- 
ment Later, however, after the first month the animals appear small and 
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delicate but like normal rats in miniature Still later, after 100 to 200 days, 
these rats appear somewhat small but normal m appearance but on ex- 
amination the fur IS found to be unusually long and thick and on weighing 
the animal it is found to be only 50 to 60 per cent of the weight of the 
control 

It IS of decided interest that the effect on gonadal development appeals 
earlier than that on bodily development It is quite marked in the second 
(Fi) geneiation whereas the precocit) in bodily development does not ap- 
pear until the third (Fo) generation 

Lack of unifoimity m size and in the rate of growth and development is 
striking Even m a single httei v’^ariation is marked Because of this 
variability, the lange of v'alues as well as the average is presented in the 
following table (Table 3 ) 


Table III 

Progressive Development under Pineal Treatment 


Controls 

Ears Opd 

Teeth Erupt 

Fur Appd 

Eyes Opd 

Testes 
Descd 1 

Vagina Opd 

2i-3i 

8-10 

16 

14-17 

1 31-40 

55-72 


(3) 

(9 0) 

16 

(15 5) 

' 38 

1 

65 

Fi 

2-3 

8-10 

7-16 

12-17 

12-36 

32-56 


(3 3) 

(9 0) 

(13 0) 

(14 9) 

(22 0) 1 

(45 0) 

Fo 

2-3 

7-11 

6-17 

12-16 

6-26 

30-39 


(2 8) 

(9 0) 

(12 0) 

(13 8) 

(15 0) 

(37 0) 

Fa 

2-3 

S-8 

5-12 

5-13 

5-12 

29-39 


(2 3) 

(6 9) 

(9 0) 

(9 8) 

(10 0) 

(32 0) 

Fa 

1-3 

3-5 

4-8 

4-8 


23-26 


(2 0) 

(4 0) 

(5 0) 

(6 0) 


(24 0) 


The data on growth and dev^elopment when tabulated or expressed in 
curves reveal the same step-like progression in succeeding generations undei 
treatment which was evidenced m our thymus work However, in the 
pineal studies there appears a peculiar paradox, a dissociation of the effects 
on growth and development The progressive effect is in two or possibly 
three directions, retardation in growth accompanied by acceleration in 
gonadal development and also in bodily development 

The effect of pineal extract on growth is revealed in figure 7, vvdnch 
represents the growth curves of the successwe generations j The “ dwarf- 

* This suggests that more than a single agent or substance is concerned in the process 
of growth and development Se%eral factors may contribute to tins “dwarfism” (1) 
Loss of weight seen in the Fo group, (2) retardation of growth by direct effect, and (3) 
inhibition of growth secondary to gonadal maturity In view of the latter some maj not 
regard the combination of retarded growth with accelerated development as a paradox 
yThe closing date for these studies was April 16 At that time we had one litter of 
12 in the fifth generation on which to base the curve for Fj It seemed wise to include 
additional data up to Jufi 4 for both the curves for F. and F< Fj is therefore based on 30 
litters and F^ on 5 litters 
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ism resulting from pineal extract (Hanson) is usually permanent, though 
less shikmg as the animals age In rats of the second or later generations 
perhaps less than 10 per cent attained normal weight or growth The early 




JO 15 10 ZS 30 Jly 

Fig 7 


potent extract m the 3Wing almost always insures moie 

stnkmg and moiepeimanent effects 

of on the physical side the biological effect 

acceleration P^J^eal extract (Hanson) is “dwarfism” associated with 
fore, that the bodily development It would appear, there- 

treatmpnf ,r, ^ third and succeeding generations under pineal 

piecox seen ways suggest the clinical pictuie, maci ogenitosomia 

period ’of early ^accdeiaTr animals do not pass through a 

condition growth sometimes encountered in the clinical 


Caution must bo it-t 

pineal gland is to retard erowib ala from this statement that a function of the 

earned on in this laboratory hv r^r M experiments now being 

growth and is associated wuth accelerat d d indicate that pinealectomy also retards 
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Othe) Biological Effects In addition to the effects of pineal extract 
on the rate of growth and development, certain other considerations appear 
worthy of presentation These ha\e to do with activity and behaviorism, 
time of weaning and the frequency of blindness 

Activity and Behavioiisin of Rati nude) the Influence of Pineal Extract 
(Hanson) Most of the pineal treated rats appear fairly healthy and then 
actions asleep or awake resemble grossly those of normal controls although 
they seem mote somnolent oi lethargic Howe\er, they are distinctly more 
irritable than normal They resent needle puncture though they apparently 
suffer no undue pam or distress following the injection of pineal extract 
The mother instinct is quite variable, in some instances complete neglect, 
in others undue apprehension and combativeness to all who even approach 
the young At times gloves have been essential in handling pineal mothers 
A\ hen a litter was m the cage, the same animals at other tunes being fnendty 
and docile 

The young pineal “ dwarfs ” tend to he on their side in a curled up 
position in the first days of life At this time they are relatively inactne 
At the end of the first week, aftei their eyes have opened they appear weak 
and have difficulty in getting about the cage Not until they are 15 to 20 
days of age will they attempt to climb the side of the cage or to escape from 
a small wire net enclosure Their activity during these early days is de- 
cidedly below normal as is their strength 

Weamng Weaning in the early days of life is impossible in the pineal 
test strain Even under the best conditions the animals are ver}’^ small and 
most of them too weak to wean even at 20 to 23 days of age When a sub- 
sequent litter has arrived in the course of 23 to 25 days, we have found some 
difficulty in the enforced weaning of the young of the preceding litter 
Weaning should be attempted preferably about the thirtieth day 

Szvinumng Because of their apparent inactivity and helplessness, it 
was considered inadvisable to immerse very young pineal test rats How- 
ever, it has been found that the best developed pineal rats of the fourth and 
fifth generations can swim at 20 days, most of them, however, not until the 
thirtieth day 

Eye Anomalies Blindness is of rather frequent occurrence This has 
been observed in perhaps a dozen rats in the pineal group but only twice m 
our thymus strain As a rule blindness affects one eye but m four instances 
It has been bilateral The cause is unknown It is possible that injurj 
plays a role Bilateral cataracts were responsible in two rats Two in- 
stances of congenital hypertrophy of the eye have been noted = and some 
instances of the so-called pineal eye 

The opening of the eye is peculiar at times When the ej ehds separate 
the pupil IS not revealed, the slit being too high for the pupil E\ entually, 
however, some form of adjustment is effected, whereby the e>eball and 
palpebral fissuie appear to harmonize 
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Conclusions 

1 Thymus extiact (Hanson) has accelerated the rate of growth and 
development and has hastened the onset of adolescence m the offspring of 
treated rats 

2 Thymectomy m paient rats has rctaided the rate of growth in the 
young as indicated in the weight curves 

3 Pineal extiact (Hanson) has letaidcd the late of giowth and acccl- 
eiated the late of development and has hastened the onset of adolescence in 
the offspring of treated lats 

4 The injection of succeeding geneiations of paient lats has resulted in 
the amplification of the effects of thymus and pineal extracts (Planson) 

We wish to acknowledge our indebtedness and gratitude to Dr H H Donaldson of 
the Wistar Institute for his kindly interest, unfaltering faith and invaluable counsel 
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ARTIFICIAL PNEUMOTHORAX IN THE TREATMENT 
OF LOBAR PNEUMONIA * t 


By Benjamin Burbank, M D , and Emil Rothstein, M D , 

Biooklyn, New Yoik 

During the past year, a number of reports ® have been published of 
effects secured in the therapy of lobar pneumonia by the use of artificial 
pneumothorax We present here a report of 20 cases of lobar pneumonia 
treated by artificial pneumothorax, with a resulting mortality of 10 per cent 
We realize that no permanent conclusions can be reached from such a small 
series, but we feel that until larger and more carefully controlled groups of 
cases have been reported it is important to make available all data bearing 
upon the effect of this mode of treatment We wish also to present certain 
views of our own as to the rationale of this therapeutic procedure 

Selection of Cases We have treated, in this series, 20 cases, selected 
only by the indications and contraindications stated below The total num- 
ber of cases which were available made it seem inadvisable to treat alternate 
cases, as we then would have had an insufficient number of treated cases 
We have no controls, the only cases with which any comparison could be 
made are seven patients in whom the proper indications existed but no free 
pleural space could be found, or a pleural effusion was present Similarly, 
because of the small number of cases treated, we feel it unnecessary to com- 
pare the statistical results with those for the hospital as a whole in previous 
years There can be no doubt that if in a much larger series, including all 
or any types of pneumococci, a mortality of 10 per cent were not exceeded 
this would represent a marked improvement in pneumonia mortality statis- 
tics, especially for a city hospital of the nature of Kings County Hospital, 
receiving as it does, the indigent, the overexposed and the alcoholics 

The essential data on our 20 cases are given in table 1 We have se- 
lected four case abstracts to illustrate the varying therapeutic effects 

Case Reports 

Case 3 N W , Jewish male, age 42, was admitted on October 28, 1934 He 
had been taken ill with pneumonia on the day before admission On examination he 
w'as found acutely ill, his general condition was poor, temperature 104° F with pro- 
portionately elevated pulse and respirations Dyspnea was well marked with rapid 
shallow respirations due to marked chest pain There was evidence of complete 
consolidation of the right lower lobe No complications were present Pneumo- 
thorax was started October 29, with 350 c c of air, followed that afternoon by 350 c c 
more, and by 300 c c the following morning, the final pressure going to plus 4 cm of 

* Received for publication March IS, 1935 

From the Services of Drs B A Fedde, H Femblatt, and J G Terrence, Depart- 
ment of Medicine, Kings County Hospital, Brooklyn, N Y 

tWe are deeply indebted for the advice and assistance of Drs Fedde, Femblatt and 
Terrence, and for the permission to report these cases from their services, of which they are, 
respectively, the Attending Phjsicians 


376 


ARTIFICI\L PNEUMOTHORAX IN LOBAR PNEUMONIA 


377 


Table I 

Treatment of Pneumonia by Artificial Pneumothorax 


Case 

Sex 

Race 

Age 

Result 

Day 

of 

first 

treat- 

ment 

Condi 
tion at 
start of 
treat- 
ment 

Total 
amt air 
injected 

Daj of 
disease w hen 
temp first 
reached 
normal 

Complications 

before 

treatment 

Complications 

after 

treatment 

1 

f 

col 

28 

reco\ 

3 

fair 

1 600 c c 

7th 

preenancj 

none 

2 

m 

col 

37 

died 

! 

! ^ 

poor 

1 

1 000 c c 

1 

died 

chr alcohol- 
ism luetic 
aortitis 

delirium tre- 
mens 

3 

m 

w 

42 

recov 

3 

poor 

I 000 c c 

4th 

none j 

none 

4 

m 

\v 

28 

recov 

5 

poor 

800 cc 

— 

none 

bilateral paro- 
titis 

5 

1 m 

' col 

! 

45 

1 

reco\ 

4 

fair 

750 cc 


arterioscl car 
diovasc dis 

empjema au 
ricular fibnll 
' and flutter 

6 

m 

w 

32 

recov 

4 

fair 

900 c c 

6th 

aortic regurgi 
tation 

1 none 

7 

m 

col 

32 

recov 1 

2 

fair 

800 cc 

— 

none 

empyema 

8 

m 1 

w 

34 

recov ' 

6 

fair 

1 050 c c 

7th 

none 

none 

9 

m , 

col 

25 

recov 

6 

fair 

1 350 c c 

8th 

none 

! none 

10 

m 

1 

, 1 

27 

recov 

1 

3 

poor 

900 cc 

7th 

none 

contralateral 
spread tor 1 1 

11 

m 

col 

25 

recov 

5 

poor 

600 cc 


1 none 

none 

12 

tn 

col 

50 

recov 

s 

poor 

900 cc 


none 

none 

13 

m 

\\ 

52 

died 

3 j 

1 

poor 

500 c c 


none 

! 

contralat 
spread to en- 
tire left lung 

14 

m 

w 

53 

recov 

4 

bad 

800 cc 

8th 

none 

none 

15 

m 

\\ 

25 

recov 

2 

poor 

1 000 c c 

7th 

none 

none 

16 

m 

w 

49 

recov 

4 

poor 

1 000 c c 

10th 

1 none 

carbuncles 

17 

m 


44 

recov 

S 

fair 

1 000 c c 

7th 

■ none 

none 

18 

m 

col 

25 

recov 

4 

fair 

1 000 c c 

5th 

none 

none 

19 

m 

\\ 

62 

recov 

3 

poor 

600 cc 

8th 

none 

none 

20 

m 

col 

42 

recov 

1 

poor 

700 cc 

3rd 

congenital 
heart disease 

none 


water The immediate effect was an increase in pam, this lasted for 20 minutes and 
then was follow'ed by complete and permanent relief of pain The patient became 
much more comfortable and slept peacefully through the afternoon and the following 
night He w^as able to breathe deepl> and cough without pain On the afternoon 
of October 30 (the middle of the fourth day) the temperature dropped to 99° and 
remained normal from then on 

Case 2 P W , negro male, age 37, w'as admitted July 2, 1934 The onset of his 
pneumonia had been on June 29, 1934 On admission his examination show'ed that 
he was acutely ill and in poor general condition His temperature was 103° F, and 
there w'as a proportionate rise in pulse rate and in respirations Dyspnea was well 
marked with rapid shallow respirations due to moderate chest pain The lung in- 
volvement found consisted of complete consolidation of all three lobes of the right 
lung In this patient certain complications were present luetic aortitis (asymptomatic 
and found at postmortem), and chronic alcoholism The first pneumothorax treat- 
ment (300 c c ) and the second (400 c c ) were gnen on the day of admission and the 
third treatment (300 cc ) on the day following, July 3 The final pressure was plus 
2 cm of water Immediately after the first treatment the patient had complete and 
permanent relief of pain A few hours after the first treatment he showed evidence 
of beginning delirium, four hours after the second, a full-blown delirium tremens was 
present, requiring sedation and restraints In addition to pneumothorax, he received 
oxygen inhalations, and intravenous glucose Death occurred on July 3, 1934 
Autopsy re\ealed consolidation of the entire right lung, cerebral edema and luetic 
aortitis 

Case 4 T L , Greek, male, age 28, was admitted No\ ember 3, 1934, on the fifth 
day of his pneumonia On examination he was found acutely ill, but his general con- 
dition W'as fair His temperature was 103° T , with commensurate increase of the 
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pulse and respirations Djspnea was moderate, with model ate chest pain Ihe lung 
involvement found consisted of consolidation of the left lower lobe No complica- 
tions vere present Pneumothorax was staited November 4 wnth 400 c c , on No\ em- 
ber S 400 cc moie weie guen Immediate and complete relief of pain was obtained 



Fir 1 Case 3 Plate taken on admission, complete consolidation of the right lower lobe 

and he was able to breathe, cough, and sleep without difficulty That afternoon, 
consolidation of the right lower lobe was discovered, the general condition became 
poor and required the use of an oxygen tent and intravenous glucose When his 
pneumonia was just beginning to resolve he developed bilateral parotitis , that on the 
left side required incision and drainage He w'as discharged as lecovered on Decem- 
bei 20 It IS of mteiest to note that the left side was completely resolved and 
aerated within three weeks of the onset, while the right, untreated, took six to seven 
weeks to become completely resolved (as determined by roentgen-ray) 

Case 20 G D , negro male, age 42, was admitted December 27, 1934 There 
w'as a history of some heart condition since the age of twm The onset of his pneu- 
monia w'as on the day of admission The examination on admission showed that he 
was acutely ill but without pain or djspnea His heart w'as enlarged and there w'as a 
loud systolic basal murmur There was no apparent cyanosis and no other evidence 
of past or present decompensation This cardiac condition w^as interpreted as due to 
congenital heart disease Ihe roentgen-ra\ of the heart revealed enlargement and 
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marked pioniinenLe ot tlie pulmonarj conus Examination of the lungs sho^^ed 
complete consolidation of tiie left loner lobe Pneumothorax nas started on Decem- 
ber 28, 1934 (20 hours after the onset) At the first treatment 300 cc nere gnen 
and the same afternoon 400 c c more, the final pres‘<ure going to plus eight cm of 
water There was no notable symptomatic effect The tempeiature dropped to 



fio 2 Ca\c 3 After the introduction of 1000 cc Air is seen hetneen the iinohed 
portion of the right lung and the chest wall, and the lung and the diaphragm The upper 
portion of the right fung is adherent 

normal on the afternoon of December 29, i e 50 hours after the onset of the disease, 
and remained normal This is the onh case in which the earlj crisis ma> be at- 
tributed to the treatment This ma> be related to the earlj start of the treatment in 
tins case 

Indications and Conti aindications In the present state of our knowl- 
edge It IS onl} possible to define indications and contraindications tentatn elj 
For the present u e hat e set for ourseh es certain arbitrary indications ith 
the realization that as time goes on the} ma} become either more elastic 
01 more rigid Witli these reserrations r\e list the indications that hare 
guided us in this series 
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1 The pneumonia must be of the lobar type 

2 The lung involvement must be unilateral 

3 The age of the patient must be below sixty 

4 Moribund patients must be excluded 

5 The patient must be actively febrile 

6 The stage of the disease must be earlier than the sixtli day 

7 Pleural effusion must not be present 

8 Complications alreadv present must be considered 



Fig 3 Case 2 Plate taken after the introduction of 1600 cc of air The total 
amount of consolidated lung is unchanged The apparent collapse is due to two factors 
(a) the cardiac displacement, (6) collapse of the umnvolved portion of the right lung 

Lobai Pneumonia Because of certain pathological features, chiefly 
pleuial involvement and a tendency to be unilateral, as well as the tendency 
to run a short and acute course, lobar pneumonia is more suitable for 
pneumothorax treatment than is bronchopneumonia To date we have 
ti eated only cases of lobar pneumonia 

Uni’ateial Lesion All our cases were selected as unilateral, m some, 
physical signs were misleading, and roentgen-ray evidence was relied upon 
After pneumothorax was started, three cases developed lobar contralateral 
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lesions, one of these died and two recovered In addition, in several cases 
small infiltrative patches were seen on the roentgen-ra} , on the previousl} 
unaffected side, with neither signs nor symptoms, nor noticeable effect upon 
the course Although no bilateral cases were treated deliberate!) , from our 
experience to date it does not seem likely that an) ill effects nould ensue. 



Fig 4 Case 20 This illustrates the congenital heart condition A small area of pneu- 
mothorax IS seen in the left lower lung field The left lung is almost completeh resolved 
A small patch of pneumonic invohement is seen in the right mid-field 

if this treatment were cautiously used, in a bilateral lobar pneumonia, espe- 
cially in the presence of severe pleuritic pam Of our cases, at the onset of 
treatment, nine had consolidation of the left lower lobe, four of the right 
lower lobe, two of the right low’er and middle lobes, tw'o of the entire right 
lung and one each of the right upper lobe, of the right middle and upper 
lobes, and of both lobes of the left lung 

Age The principal factor to be considered here is the function of the 
lungs, as affected by the presence of emph)sema and chronic bronchitis 
These pulmonary conditions increase wnth increasing age AVe have arbi- 
tranl) set 60 )ears as the upper limit, but we pa) less attention to the 
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chronological age than to the piesence of diminished breath sounds, fixed 
barrel chest, numerous rhonchi, and a past history of dyspnea upon slight 
exertion In the absence of these factors we would at present not hesitate 
to treat a patient above the age of 60 (as m our case 19) With such 
patients it is advisable to give small amounts of air, and cautiously Of 
our cases, six Tvere in the third decade, four in the fourth, six in the fifth 
three m the sixth, and one in the se\cnth (62), with an average age of 40 
years 

Geneial Condition Moribund patients no longer would respond to 
pneumothorax, because this foim of treatment does not directly affect the 
immunologic balance One case w'hich w'c attempted, but in wdiich there 
was no free pleuial space, died 16 hours aftei the attempt at pneumothorax 
1 he general condition of our patients on the day of treatment was estimated 
as fair in eight cases, poor in eleven, and bad in one 

Fcvci For propel evaluation of statistical results no cases should be 
tieated unless acutely ill and febrile, because otberwuse cases w'lll be in- 
cluded aftei the crisis wuth signs of consolidation still present thus falseh 
inci easing the percentage of recoveries From a therapeutic standpoint 
there is probably no contraindication All our cases w^ere actively febrile 
(temperatures of over 102° wdien tieatment was started) 

Day of Illness Cases febiile past the sixth day are not suitable for 
tieatment wdnle pneumothoi ax is still in the expei imental phase, as a 
laige percentage of such cases if uncomplicated wall recover From a 
theiapeutic standpoint theie is probably no contraindication, and indeed, 
pneumothoi ax ma> be indicated if there is definite evidence of prolongation 
of the fevei due to lobai contralateral extension Of our series, tieatment 
w^as started dui ing the first day in one case, the second day m tw^o, the third 
day in six, the fouith day in five, the fifth day m foui, and the sixth da} in 
two, an average of three and one-half days 

Pleuial Effusion From a theiapeutic standpoint, cases wnth small 
effusions probably do not offer any contraindications, but until the per- 
centage of empyemas with pneumothoi ax treatment is established it would 
not be wise to treat cases wnth this complicating factoi 

Complications alicady Picsent At the stait seveial of our patients 
had various complications Oui first patient was piegnant (two months) 
Our second patient w'^as a chronic alcoholic, this condition progressed to 
delirium ti emeus and proved to be a fatal complication This patient had 
also (as shown at autopsy) luetic aortitis Our fifth patient (52 years old) 
had ai tei losclerotic heart disease , and dui ing the course of the pneumonia he 
de\ eloped auricular fibrillation followed by auriculai flutter (EKG) , clini- 
eally we also found partial block and pulsus alteinans Our sixth patient 
piesented a cardiac condition, with signs of aortic regurgitation, but without 
cardiac enlargement, or an} signs of past or present decompensation The 
Wassermann was negative Oui twentieth case presented a congenital 
cardiac condition, piobably tetialogy of Fallot (loud S}Stolic rumble over 
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the pulmonic aiea, caidiac enlargement, marked enlargement of the pul- 
monai> conus m the roentgen-raj , no cyanosis or e\idence of past or present 
decompensation, histou of heart disease since the age of two) None of 
these complications was thought to be sufficient to contraindicate the use 
of pneumothorax, and the outcome of these cases bore out this opinion 
Mtthod of Tieatmcnf Our selection of cases was guided b\ the indi- 
cations and contraindications discussed abo%'e We found it achisable in 
doubtful cases to take a roentgen-ra) , before treatment 

The apparatus utilized was the standard pneumothorax machine, Mith 
18-20 gage needles, no special needles were used When feasible, the site 
ot punctuie Mas selected o\er one of the unimolved lobes Novocaine 
anesthesia M^as used An M'as ne\er introduced until the fluctuations ob- 
tained M'eie characteristic of mtrapleuial pressures Readings M^ere taken 
fiequently to avoid sudden pressure rises The amounts introduced m our 
cases vaiied from 200 to 500 cc for one tieatment and a total of 600 to 
1600 cc At present M^e feel that the ideal amount is about 1000 cc, 
divided into tu'o treatments of 500 c c each, at a four to six hour interval 
Most of the patients M'ere benefited greatlj by the first 500 c c , and none of 
those receiving ov^er 1000 c c M'eie noticeably harmed 

Pressine Readings and Amounts The initial readings found Mill var}, 
but the average is slightly less iiegatn e than in the normal chest , assuming 
the normal to be — 10 to — 6 cm HoO, our cases average about — 6 to 
— 2 cm Two or three cases had higher negative readings ( — 14, — 10) 
and others less negative ( — 4, 0) In all cases, after 500 to 1000 c c , the 
pressure rose much more than m normal or slightly diseased lungs (as in 
tuberculosis) Arbitrarily we set as the limit of positive pressure, plus 
10 cm of water, although M'e prefer, if possible, not to reach such pressures 
When the pressures rise rapidly, we prefer to divide the course of treatments 
into doses of 250 to 300 c c , rather than 500 c c HoM'ever, there was no 
discernible relationship betM'een the degree of comfort, dyspnea or relief 
of pain and negativity or positiv'ity of the intrapleural pressures Therefore 
Me are much less reluctant to go to pressures of plus 6 or plus 8 if necessarv , 
than when we first started this senes of cases 

Climcal Effects These maj be divided into immediate and delated 
Immediate effects None of our cases presented any immediate pain, shock 
or discomfort Upon introduction of the air the immediate effect depends 
largely upon the previous S 3 'mptoms In the presence of severe pleural 
pain, the relief is immediate and almost complete, occurring while the air is 
still being administered The patient is changed from one who is m pain, 
breathing with short jerkv' respirations, to one who is comfortable and 
M'lthout pain, and who can breathe and cough freely The subjectiv'e relief 
in these cases is most gratifying In several cases the patient, hav'ing been 
awake most of the previous night due to pain, fell asleep a fev\ minutes after 
the completion of the first treatment In six cases the treatment caused a 
small bout of coughing lasting from three to five minutes Four patients 
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who had no pain before the treatment complained of pain for 10 to 15 
minutes afterwards In no case did this pain last longer, and in all was 
followed by complete relief of pain Delayed effects (1) Relief of pain is 
permanent, usually after 500 c c Relief after the first treatment occurred 
in 10 cases, after the second treatment in six more, and four had no pain at 
any time (2) The effect upon cough The patient is able to cough freely 
and without pain, the amount of sputum is increased at first due to the free 
painless coughing, duiing the rest of the illness the sputum is apparently 
less tenacious (3) The effect upon sleep and rest The patient is able to 
sleep and rest without opiates (4) Distention None of our 20 patients 
developed abdominal distention This is probably directly related to the 
therapy, and not coincidental, as many of our patients who appeared very 
toxic weie fiee of this frequent and distressing symptom (5) Effect 
upon toxicity No direct effect was observed (6) Early crisis Only two 
of our cases had a crisis before the fifth da}^ after the onset of the pneu- 
monia (one on the fourth and one on the second day (48-50 hours) This 
IS different fiom the experience of the few other physicians wdio have thus 
far reported their results with aitificial pneumothorax 

Complications These may be divided into immediate and delayed 
Immediate Theie were no immediate complications, such as pleural shock, 
air embolism or increase in dyspnea or cyanosis Delayed {a) Pleural 
adhesions Out of 27 cases tried, seven had such diffuse pleural adhesions 
that either no free space was found or only 75 to 100 c c of air could be 
introduced with pressures going up to i- 10 In these cases pneumo- 
thorax was discontinued, and they were considered as not having been 
treated with pneumothorax Partial adhesions were present m several 
cases, frequently o^ver the uninvolved areas There w'as no appreciable 
effect m lessening the efficiency of the pneumothorax, but there were ob- 
served somewhat higher pressures than in the othei cases (b) Empyema 
Of our 20 cases, two developed empyema Both were operated upon (nb 
resection and open thoracotomy) and are gradually lecovenng Both were 
due to Streptococcus hemolyticus The suggestion has been made that those 
empyemas which would complicate pneumonias wuth pneumothorax might 
be expected to be more severe and to have long drawn out courses, because 
of the effect of the pneumothorax in preventing early encapsulation and 
localization of the infections The two patients who developed empyema 
111 our series have been m hands of the surgeons for two and one-half to 
three months Whether this wull be a constant factor cannot be determined 
as yet It is not mentioned m the literature From a purely hypothetical 
standpoint one would expect the incidence of empyemas to decrease, as the 
air removes to a large extent the irritating friction between the two acutely 
inflamed layers of the pleura (c) Delayed pulmonary changes Atelectasis 
and pulmonary fibrosis have not been observed m any case, the lung being 
completely expanded m every case before discharge This absorption takes 
from twm to three wrecks In tw^o cases m wdnch spread to the other side 
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occurred with later recovery, the lung on the side of the pneumothorax 
showed much earlier and more complete resolution (roentgenologically) than 
the other (d) Delirium developed in five cases, in three it required re- 
straint (e) Other complications Delirium tremens developed in one case 
of chronic alcoholism This patient died Our fourth case de\ eloped 
bilateral parotitis, one side requiring incision and drainage Our fifth case 
developed auriculai fibrillation and auricular flutter, on the basis of a previ- 
ously existing arteriosclerotic heart disease After a period of seven to ten 
days during which he was critically ill, he recovered a normal sinus rhythm , 
he received digitalis, sedation and intravenous glucose This patient also 
was one of the two who developed empjema Our sixteenth case developed 
several carbuncles o\er the sacrum but recovered (/) Three cases de- 
veloped contralateral lobar pneumonia, one of these died 

Results Out of the 20 cases, 90 per cent recovered The mortaht) in 
any large group of pneumonias, including all ages, complications and pneu- 
mococcus types, ranges considerably over 10 per cent, especially in a hos- 
pital of the nature of the Kings County Hospital Although a series of 20 
cases is too small for definite conclusions, the mortaht} of 10 per cent in a 
series treated from the end of October through December and including 
nine negroes, is very suggestive In seven cases pneumothorax was tried 
but no air could be gi\en because of pleural adhesions or effusion Of 
these, four died, and four developed empyema (including two of the fatal 
cases) 

Rationale of Therapy From our obser^atIons of these cases have 
come to the following conclusions The beneficial effects of pneumothorax 
are apparently related only to the relief of pleural irritation There is prac- 
tically no collapse as seen on the roentgen-ray of the invohed lobe and no 
noticeable effect upon toxicity, nor is it reasonable to assume a diminution 
of blood or lymph drainage from the involved areas The rationale of the 
therapeutic effect appears to us to be as follows (n) Effect upon respira- 
tions Respiration becomes free, painless and of increased depth This 
lessens the exertions of the patient, lessens the cyanosis and anoxemia and 
lessens the chance of contralateral diminished aeration with atelectasis and 
secondary pneumonic involvement (&) Relief of pain This allows the 
patient to rest comfortably, sleep is made possible without the use of 
opiates (c) Effect upon cough Cough is made almost painless in a large 
majority of the cases, and productive cough insures proper drainage from 
the diseased area, and also makes much less likely the development of 
bronchial obstruction in the healthy lobes of the diseased lung or of the 
opposite healthy lung Such bronchial obstruction with tenacious sputum 
tends to secondary pneumonic spread (d) Effect upon distention None 
of our cases de\ eloped abdominal distention Inasmuch as this was not 
apparentl} related to the lessening of toxicit}, we feel that a large part in 
the de\elopment of this troublesome sjmptom is plajed b} diaphragmatic 
pleuris's Roentgen-ra} studies show^ed air betw'een the lung and the 
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diaphragm m almost all cases, and the relief thus afforded at this point is, 
we feel, directly connected with the absence of distention 

Rocntqcn-Ray Finding's All cases were roentgen-rayed at some time 
in the couise of their staj m the hospital and m almost all cases there were 
several roentgenogiams Only one showed unquestionable colla^ise of the 
diseased aiea In the other cases, when collapse of the consolidated aiea 
was suggested by the film it could be explained by one of three factors (1) 
Displacement of the mediastinum, oi of the lung into the mediastinum, (2) 
Collapse of that portion of the lobe wdiich was not completely consolidated, 
(3) Taking of the film aftei resolution had begun The typical pictiiie 
showed a la\ei of air (about 1 cm m wudth) between the consolidated 
lung and chest w'all, and betw'een the diaphragm and the lung, m lower lobe 
lesions The air tended to ha\e a selective location over the diseased, 
rathei than ovei the health} , lobes The air w'as apparentl} absorbed by the 
end of 10 to 14 da}s A small amount of fluid was commonly seen in the 
costophremc sulcus (in about 50 per cent of the cases) 

Companion zvith Otiici Fonni of Ti eatmcnt We do not wnsh to indi- 
cate It as our belief that pneumothorax is meant to replace other accepted 
forms of tieatment, such as serum, oxygen,* intravenous glucose, and care- 
ful routine nursing and medical caie These foims of treatment should be 
combined according to the indications and contraindications for each In 
this series no serum W'^as used, but oxygen w'as administered m two of the 
lion-fatal cases, as w^ell as in both of the fatal ones, the indication being the 
presence of more than the faintest discernible trace of C}anosis Similarly 
intravenous glucose ( SO c c of 50 pei cent solution eiery foui hours, for 
from two to four injections) was administered to six cases, the indication 
being a drop of blood pressure below 100 systolic 

In comparison wuth serum, pneumothoiax presents ceitain obMOUS ad- 
^antages and disadvantages Pneumothoiax lequires no typing, it can be 
used at once , it is not limited b} the pneumococcus type , there is no danger 
of anaphylaxis It has also the advantage of being inexpensive It le- 
quires, how^ever, special apparatus and special technical experience On the 
other hand, the use of serum is not restricted by age, it can be used in 
bilateral cases , it is specific, it can be administered by one who has very little 
experience in such a form of treatment It is often prohibited, how'e%ei, 
by lack of facilities for t}ping, by the lack of serum for the specific type of 
pneumococcus , or by economic difficulties It seems apparent that these 
modes of treatment are supplementar)- to each other 

Summary 

Tw'enU cases of lobar pneumonia treated by artificial pneumothorax 
are reported, wuth a mortality of 10 per cent The indications, contraindi- 
cations, details of treatment, clinical effects complications, and rationale of 
pneumothorax treatment are discussed We believe that artificial pneumo- 
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thoiax IS a beneficial methofl of tieatniuit in lobai pneumonia and should be 
given more extensive trial 

BIBLIOGRAPH\ 

1 Liebermax, L M , and Leoroi ri S S Therapeutic pneumothorax in experimental lobar 

pneumonia m dogs Am Tr Med Sci 1934, clxxxvii, 315-330 

2 Behrend, a , and Co\\ per, R B G Artificial pneumothorax in treatment of lobar pneu- 

monia, Jr Am Med Assoc, 1934, cii, 1907-1913 
5 Hines L E and Bfnni-tt D Artificial pneumothorax in treatment of acute lobar 
pneumonia Arch Int Med 1935, h, 100-111 



IMMUNOLOGICAL APPLICATIONS OF PLACENTAL 
EXTRACTS, EFFECTIVENESS BY ORAL 
ADMINISTRATION - 1 


By C F McKiiann, A A GiinnN, L E Eckles, and J A V Davies, 

Boston, Mossacliwictfs 

A NUMBER of investigators have found that the umbilical cord blood of 
infants contains certain antibodies m amounts commensuiate with those in 
the matei nal blood stream ^ This would indicate that the immunity of the 
newborn infant to some of the infectious diseases is derived m part by 
placental tiansmission of antibodies from the mother Piotein extracts 
composed of the globulins derued from the human placenta and the blood 
contained m it have been prepared and have been demonstiated to contain 
diphtheiia and scarlet fevei antitoxins, and antibodies which neutralize 
poliomyelitis virus and protect exposed, susceptible children against measles * 

In the present communication we desiie, first, to review the progress 
which has been made m studies to determine the practicability of im- 
munological application of placental extiacts, particularly in the prevention 
and modification of measles, and second, to repoit investigations which 
indicate that the immune bodies of placental extracts may be effective fol- 
lowing oral administration The tests of the material following oral ad- 
ministration have been made largely by the determination of immunity to 
scarlet fevei as measured by the Dick test 

Distribution or Antibodies in Fractions or Placental Extracts 

In the pieparation of placental extiacts, normal placentas from non- 
syphihtic and non-toxic motheis weie collected in sterile containers and were 
pooled in lots of eight to 50 placentas The organs were ground in a meat 
chopper and extracted with 4 per cent salt solution The saline extracts 
contained fetal blood, placental tissue pioteins, and some maternal blood 
After the saline extracts had been centrifugated to free them of blood cells 
and tissue debris, the globulins were sepaiated by pi ecipitation with half 
saturated ammonium sulphate The ammonium sulphate was lemoved b} 
dialysis The pieparations so made contained antibodies in considerable 
concentrations, but the matei lal was in turbid suspension and could not be 
passed through Berkefeld filters Subsequently a separation of the extracts 
into fractions was made and the association of antibodies with the various 
globulins was sought, in order to find, if possible, fractions useful clinically 

■•'Read in part at the Philadelphia meeting of the American College of Phjsicians, 
May 1 1935 
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which could be passed through Berkefeld or Seitz filters Also, a series 
of tests was made to ascertain roughly what proportion of the protein 
lepresented blood serum and what was derived from the tissues In these 
tests, placentas passed through a meat chopper were placed in cheesecloth 
bags and all the fluid was drained off insofar as possible This first frac- 
tion was called placental serum although it undoubtedly contained some 
extracellular tissue fluids The material was then extracted seieral times 
with salt solution and centrifugated in a basket centrifuge After these 
extractions the material remaining was again extracted seieial times with 
salt solution rendered slightly alkaline In figure 1 is shown the proteins 



placental 4%NaC> l?^Na.Cl 

SERUM EXTRACT + WEAK 

NaOH 


Fig 1 Amounts and t^pes of proteins obtained in successne extractions of placentas 

obtained by these three successive t}pes of extraction It is to be noted that 
the amounts of protein obtained w^ere considerabl} gi eater w'hen the organ 
w'as extracted wnth salt solution or alkalinized salt solution than when the 
serum w^as allow'ed to drain out of the ground tissue 

In the separation of the various proteins from the successn e extractions, 
a combination of the salting out processes and of isoelectric precipitations 
w'as finally adopted as more satisfactory than either method of separation 
alone Nevertheless the separation of the indnidual fractions was not 
complete inasmuch as some ovei lapping of fractions occurred Fraction S 
represented largely pseudoglobulm, while fractions P, and TG repre- 
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sentccl euglobulins, the last piobably deiived fiom the placental tissues inas- 
much as it was piesent in negligible amounts in placental blood seium Foi 
immunologic tests, the same piotein fi actions fiom the separate exti actions 
M ei e usually pooled 

Deteiminations of the association of diffcient antibodies with the va- 
iious globulin fi actions showed that the diphtheiia and scarlet fever anti- 
bodies weie piesent only in the more soluble globulins (fi actions S and P.) 
w hile the measles and poliomyelitis antibodies were present in all fractions — 
poliomyelitis certainl} and measles probably — even in the large molecule 
globulins derived fiom tissue pioteins, IG This was thought to indicate 
an association of the immune substances active against the virus diseases, 
poliom}ehtis and measles, with tissue proteins, as well as with blood proteins, 
111 contiast to scailet fevei and diphtheria antitoxins which were not demon- 
stiable in some of the tissue pioteins " 


Use or Placentae Extracts in Prevention and AIodieication oi 

Measles 

Ihe most extensive clinical trial of the globulin extiacts has been m the 
prevention and modification of measles For this purpose moie than 1300 
children ha^e received injections of the extract The lesults are shown m 
table 1 The material used in these studies represented the above mentioned 
fractions alone as well as in fuither subdivisions oi in combinations The 
del ivation of the fractions is indicated in the table 


Table I 

Placental Extract foi Prevention or Modification of Measles, Intramuscular Injection 


Solution or Fraction 

Cases 

Protection 

Modification 

Failure 

T 

(0-50) 

214 

170 

79 5% 

39 

18 2% 

5 

2 3% 

M 

(28-50) 

415 

294 

70 8% 

95 

22 9% 

26 

6 3% 

R 

(28-50)S 

99 

82 

82 8% 

12 

12 1% 

5 

5 1% 

S 

(0-50) 

201 

135 

67 1% 

60 

29 9% 

6 

3 0% 

P 

Iso P 

100 

59 

59 0% 

31 

31 0% 

10 

10 0% 

FP 


37 

22 

59 3% 

14 

38 0% 

1 

2 7% 

V 

(S-TG) 

22 

12 

54 5% 

10 

45 5% 

0 

0 

W 

(T-TG) 

6 

4 

66 6% 

2 

33 3% 

0 

0 

Total 

1094 

778 

71 1% 

263 

24 1% 

53 

4 8% 

Commercial Extract 

247 

181 

73 3% 

58 

23 4% 

8 

3 2% 

Total Cases 

1341 





Collected statistics of the use of adult immune serum and of convalescent 
seium in comparison with the results obtained by the use of placental ex- 
tract aie shown in table 2 ‘‘ Obviously criticism of these results can be made 
because they represent all types of exposure and doubtless include many cases 
which were not actuall} infected with the disease We have taken cog- 
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mzance of this fact and haAC subjected the lesults obtained in the use of 
placental extiact to a more rigid test b) excluding cases exposed in insti- 
tutions oi at pla), unless the de\elopment of measles indicated that the} 


Table II 

Patients Treated for Pre\ention or Modification of Measles A\ith Adult Serum, Con\alescent 

Serum and Placental Extract 



Figures for adult serum and convalescent serum collected from the literature 


had actually been infected This proceduie serted to inciease the number 
of failures and modifications in comparison with the number of cases com- 
pletely piotected Howe\er it represented the most stringent test of the 
mateiial Undei these circumstances, among 174 children gnen the ma- 
terial in order to protect them fiom the disease, 60 9 per cent weie protected, 
32 2 per cent had the disease m a modified form, and in 6 9 per cent the 
extract was without effect Among 457 children similarly intimateh 
exposed, A\ho Avere gi\en the extract later in the incubation period m ordei 
to secure modification of the disease, 45 5 per cent AAere completely protected, 
46 8 per cent had the disease m a modified form and 7 7 per cent shoAved 
no amelioration in the seAeritj of the illness As legards dosage it AAmuld 
seem that placental extract is equal to or supeiior to fresh coiiAalescent 
serum, inasmuch as the eftectiA’^e dosage has Aaried from tA\o to six cc 
depending on the nitrogen content of the lot, AAhereas the dosage of con- 
Aalescent seium is usually stated to be from four to eight cc and that of 
adult immune serum to be 15 to 20 c c 


It AA^as thought early in the im estigations that the necessary dosage of 
Aarious lots of extract might be determined by measuring the diphtheria 
antitoxin content HoAAexer, the anticipated parallelism betAAeen diph- 
theria antitoxin and the measles antibody' A\as not found inasmuch as the 
distribution of the tAAO antibodies A\'as different It aars found to be pos- 
sible to haAe a prepaiation effectixe against measles aaIiicIi contained no 
diphtheria antitoxin Although at best it is a rough guide the nitrogen 
content has remained the most reliable index of measles antibody' content 
A study of the other factors influencing the eff ectu eness of placental 
extract III measles proph) laxis has been presented m some detail else- 
A\here Suffice it here to say that the material gnen by intramuscular 
injection m proper dosage is effectne m the preiention and modification of 
measles, and that placental extract can be prepared on a large scale eliminat- 
ing one of the obstacles aaIucIi has hindered the AAider use of serum m 
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measles prophylaxis In common with other types of passive immunization, 
the protection is of only a few weeks’ duration, unless the disease occurs in 
modified form, in which case permanent immunity is generally believed to 
result Howevei, accuiate obseivations on the degree of modification that 
will still permit the development of permanent immunity ha\e not been 
extensively made The studies of Debre indicate that the patient must 
have, although m mild foim, definite symptoms of the disease ® 

Reactions 

The intramusculai oi subcutaneous injection of placental extract has 
been accompanied occasionally by moderately severe reactions The chai- 
acter of the reactions has seldom been that of specific sensitization Among 
the 1300 patients who have received the extract there were thiee cases of 
urticaiia coming on within an hour and subsiding in 24 hours, apparently 
accelerated reactions of allergic type Two of these occurred in children 
with long allergic histones No cases of typical serum disease have fol- 
lowed the use of the extract, nor have instances of sensitization to subse- 
quent injection of the extract been encountered, although numerous chil- 
dren have received se\eral injections at intervals of weeks or months Reac- 
tions have consisted of local inflammation accomiianied at times by fevei 
Suppuration has not occurred, nor has a local reaction lasted longer than 
three to four days Febrile leactions characterized by temperatures as 
high as 103° F have lasted as long as 24 hours Among 1232 cases, mild 
local reactions occuned in 312, or 25 3 per cent, while more severe local 
reactions occuned in 49, or 4 per cent Febrile leactions occuned in 182, 
oi 14 8 per cent Of these, 31, or 2 5 pei cent, had temperatures above 
101° The tissue protein may be in part responsible for reactions, inas- 
much as injections of the tissue protein fractions, although prepared to 
contain less than half the nitrogen of the pseudoglobuhn fractions have 
been followed by twice as many reactions 

Several investigators have pointed out the marked toxicity of the press 
juice and of the saline extracts obtained from human placental tissue ^ It 
was noted that the toxicity of such extracts was lost gradually, particularly 
if the extract remained in contact with normal serum Placental extiacts 
prepaied for immunologic use have likewise shown fewei reactions after 
aging than when used immediately after preparation In the lots recently 
prepared most of the tissue protein has been removed Reactions have 
been greatly reduced in frequency and severity but have not been entirely 
eliminated, indicating that tissue proteins are i esponsible for only a part of 
the difficulty Sex hoimones are present m the extract in negligible 
amounts, apparently being almost completely removed in the process of 
preparation 
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Immunizing Effect Following Oral Administration 

Because of the short duration of immunity following the injection of 
the extract and the desirability of avoiding the unpleasantness of repeated 
injection, consideration has been given to trial of other methods of ad- 
ministration Bovine lung tissue protein and human placental tissue ex- 
tracts have been shown to be active m shortening the coagulation time of the 
blood following oral administration despite the susceptibility of these ex- 
tracts to destruction by acids and alkalies and by intestinal ferments ® The 
further consideration that the tissue protein (TG) was the largest protein 
aggregate which we have separated from the crude extract of the placenta, 
suggested that the antibodies might also be actne following oral adminis- 
tration 

Studies of passive transfer tests and other allergic phenomena in both 
young and mature persons leave no doubt that at least minute amounts of 
protein may be absorbed from the gastrointestinal tract in antigenically 
active state by individuals of any age, without the intestines having been 
flooded with the protein and without the institution of measures to suppress 
intestinal functions Although the passage of minute amounts of un- 
changed proteins through the intestinal wall must be considered to occur 
with regularity, the passage of an antiserum in active form in sufficiently 
large amounts to render patients immune to disease cannot be deemed to be 
established 

Even if the proteins were absorbed unchanged, the duration of their 
presence in biologically active form m the blood stream following oral 
administration must be considered In general, foreign proteins are thought 
to leave the blood stieam within a few hours and to disappear from the 
urine iii 24 hours Obviously such a result would be unsatisfactory’^ fol- 
lowing administration of an antiserum 

The immunizing effect of placental extract by’ oral administration has 
been studied by’ observing the effect of ingestion of the extract on the Dick 
test of patients susceptible to scarlet fever, and the effect of the extract in 
the pievention and modification of measles in non-immune children in- 
timately’ exposed to the disease Before determinations of the immunizing 
effect were made, placental extract was ingested by members of the labora- 
tory staff to be sure that the material did not cause digestive disturbances 
and that it was not unpleasant to take 

The immunizing effect of placental extract following oral administra- 
tion could most readily’ be follow'ed by testing for absorption of the scarlet 
fever antibody’ inasmuch as placental extract by’ intramuscular injection had 
already’ been demonstrated to render susceptible patients negative to the 
Dick test * Furthermore, not only’ could the reversal of the Dick reac- 
tion be readily’ determined, but the duration of such a re\ersal could be 
follow’ed In the series of tests placental extract in total amounts ranging 
from 9 to 20 c c varying somew’hat with size and age of the child, w'as ad- 
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ministeiecl in se^cral doses of two to five cc each in ice-cold water on an 
empty stomach at least one hour befoic meals, accoiding to the technic de- 
sciibed b\ Mills tor the absoiption of the blood coagulant deiived from lung 
tissue '' A Dick test performed 48 houis befoie the beginning of the admin- 
istration of scium had been stronglv positive in each person subjected to the 
test 1 he lesults of the test aie shown in figuic 2 


PLACENTAL EXTRACT BY MOUTH 
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Fig 2 Placental extract given in three doses within a period of 12 hours, in ice 
water, on an empty stomach The following morning Dick tests which were previouslj 
positive were entirely negative The negative state, however, persisted for a comparatively 
short time 

It is to be noted that m these observations on childien, m no instance was 
theie a failure of the effect of the material, as in each instance a reversal of 
the Dick reaction was obtained The duiation of the effect, how'eaer. w^as 
quite variable Presumabl) the short duration in several cases was due to 
the absorption of only a small part of the extiact administered 

Various dosages and methods of administration have been employed in 
an effort to secure a more prolonged effect One method has been the ad- 
mmistiation of the extract in an iced alkaline carbonated w'atei In figuic 
3 it will be seen that with this vehicle a prompt rev^ersal of the Dick test w'ds 
obtained in seven children who received the extract in this mannei Un- 
fortunately not all of these patients could be followed until the Dick test had 
again become positive Howevei , in each patient the test i emained negative 
sev^en days or longer In one patient who could be followed the Dick test 
remained negative till the eighteenth day after admimstiation of the extiact 
In all, 22 children, ranging in age from 18 months to 10 years, have been 
studied and in each case a reversal of the Dick test has been obtained 
Adults have required larger doses of extract than children and have devel- 
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Oped a negative Dick test onh aftei se\eral da}S and in some instances not 
at all 


PLACENTAL EXTRACT BY MOUTH 
EFFECT ON DICK REACTION 
(B) 



Pig 3 Placental extract gnen in three doses m iced alkaline carbonated ^\ater on an 
einpU stomach The following day Dick tests previouslv positive were negative and 
remained negatne for a considerable period of time 


The effectn eness of placental extiact by oral administiation in the pre- 
vention and modification of measles has been tested m over 100 patients 
Eighty-four of these patients were non-immune children mtimateh exposed 
111 their homes to other members of the tamil) suffering from the disease 
d he results m these 84 patients where exposure was definite!} knowm, are 
showm 111 table 3 

Table III 


Prevention and Modification of Measles b> Oral Administration of Placental Extract 




Protection 

Modification 

Failure 

Given to Prevent 

18 

7 

5 

6 

Given to Modify 

66 

15 

32 

19 


I f prevention was desired, the extract w'as gn en early in the incubation 
peiiod If modification w^as desired, the extract was gnen later in the in- 
cubation period of the disease Although the group of patients in whom 
the extract w'as tested is not large enough to permit a statistical anahsis of 
the results, there can be no doubt that placental extract by mouth has some 
effect 111 the prophylaxis of measles How^ever, the results are much less 
striking than those obtained by^ intramuscular injection of the material 
Ihe dosages used by mouth have been from two to three times those used 
for intramuscular injection Further attempts to secure dependable results 
bv the oral administration of the extract would appear justified 

No reaction has been observed in any patient who receued placental ex- 
tract by mouth altliough dosages up to 40 c c m 24 hours ha^ e been gi\ en 
Material which caused moderately' severe reactions when injected intra- 
muscularly has been gn en by mouth w ithout any untow ard effect 
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Summary 

Protein extracts composed of the globulins derived from the human 
placenta contain diphtheria and scarlet fever antitoxins, and antibodies which 
neutralize poliomyelitis virus and protect exposed, susceptible children 
against measles 

The extracts can be prepared on a large scale and have been found useful 
m the prevention and modification of measles Over 1300 children have 
received injections of the material A small percentage of patients who 
have received injections of the extracts have had moderately severe local 
or general reactions 

Tests of the immunizing effect following oial administration of placental 
extract have been made 

Twenty-two children with positive Dick tests have been rendered Dick 
negative by the oral administration of the extiact in cold water on an empty 
stomach The duration of the negative stage has been variable but has 
been prolonged to as much as 18 da>s, if iced alkaline caibonated water 
was used as the vehicle The reversal of the Dick test could not be obtained 
with any regularity m adults 

Tests of placental extract by oral administration in the prevention or 
modification of measles suggest that placental extract by mouth may be ef- 
fectne m this disease Oral administration of the extract has not been 
accompanied by reactions 
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FEVER THERAPY IN GONORRHEAL ARTHRITIS AND 

CHOREA-’ 


By 1 HUMAN G ScHNAnnu, M D , F A C P , and Ferdinand 
Fetter, MD, PJnladclphm, Pennsylvama 

Gonorrheal Arthritis 

I’ OR the past foit} yeais there ha\e been occasional leports of cuie 
of gononheal infections dining a febrile illness In 1893 Bogdan and 
Baithelemy^ told of a gonorrheal discharge which disappeaied during an 
attack of pneumonia and recurred after the fevei subsided The}- also noted 
two cases in which the development of typhoid fever caused a gononheal 
discharge to disappeai Culvei ■ noted the cuie of a urethral infection of 
Neisserian oiigm after four days of malaria However, it was not until 
the work of Caipenter, Boak, Mucci and "Warren,® who detei mined the 
thermal death time of the gonococcus, that the use of fever in ti eating this 
type of infection was put on a scientific basis These investigators, work- 
ing with 15 strains of the oiganism, found that 99 per cent of them were 
destioyed at a temperatuie of 41° C (105 8° F ) m four to five hours 
From 11 to 23 hours longer at this temperature were requiied to kill the 
lemammg 1 per cent At a slightly higher temperature, between 41 5° C 
(106 7° F ) and 42° C (107 6° F ), 99 per cent of the gonococci were 
killed m two hours while the remaining 1 per cent lequired five to twenty 
hours longer These workers thus showed conclusn ely that the gonococcus 
could be killed by a temperature which the human body could tolerate It 
icmamed only to perfect a safe and accuiate method for inducing tem- 
pei ature of this height 

Fever pioduced by vaiious methods has been used clinically in treating 
arthritis of gonococcal origin since 1917, and in all reported cases with 
bettei results than with any other form of treatment Culver " used intra- 
Acnous injections of killed gonococci, meningococci, or colon bacilli to pio- 
duce the fever and reported marked improvement m 22 of 24 patients so 
treated He did not, however, attribute this improvement to the fever pei 
se Dumitresco and Petrea,‘ using antichancroidal vaccine to elevate the 
temperature, reported excellent lesults in five cases of gonorrheal aithiitis 
More lecently, various physical methods of inducing fevei, which are more 
accurate and can be better controlled, have been used Bishop, Ploiton and 
Warren," using high frequency curients to pioduce the fever, stated that of 
all the arthritic patients treated by them, those with gonoirheal arthritis 
were the most improved Atsatt and Pattei son,® employing electropyrexia, 

* Read before the Fifth Annual Fever Conference at Dayton, Ohio, May 2, 1935, and 
before a Clinical Session of the Nineteenth Annual Meeting of the American College of 
Physicians, held at the Philadelphia General Hospital, May 3, 1935 

From the Department of Feaer Therapj, Philadelphia General Hospital, Philadelphia, 
Pennsv Ivania 
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reported recovery ui 7 out of 8 cases of acute gonococcal arthritis Des- 
jardins, Stuhler and Popp." using the Kettering hypertherm, which I shall 
describe presently, have reported good results with fe\er therap) in 29 
cases of gonorrhea, in 10 of which gonorrheal arthritis Yas a complicating 
factor 

The Kettering h>peitheim, which ue ha\e used also, has been developed 
by Dr Walter M Simpson of the Miami Valle) Hospital at Dayton Ohio, 
Ml C F Kettering, Director of Division of Research of General IMotors 
Corporation, and Mr Edwin C Sittler, engineer in the same organization 
In this appaiatus the patient lies free m an air conditioned cabinet, sur- 
rounded by a moMiig current of heated and humidified air, b) means of 
which the temperature is raised No electrodes are in contact with the 
patient and no high frequency currents used The patient's temperature 
and pulse aie taken ever) 15 minutes oi oftener The temperature reaches 
the desiied level in from 60 to 90 minutes More detailed descriptions of 
this method and technic have already been gn en ’’ ® “ 

The contraindications to fever therapy must be heeded, such as ad- 
vanced age, renal and cardiac disease (particularly the hypertensive and 
aitenosclerotic types) and, in general, pulmonary tuberculosis It must 
likewise be emphasized that treatments should be given only b) tiamed 
nui se technicians, one to a patient, who keep continual watch over the patient, 
and that the work must be under the constant supervision of a physician who 
lias been especially trained in fev'ei therap) It must be remembered that 
any fever treatment is a serious and a difficult procedure and that a patient 
should never be subjected to it without thorough preliminary study 

Cases of Goiioii heal Aifhntis Treated The technic of the treatment 
of these patients is as follows the temperature is raised to 106° F (rectal) 
and maintained between this level and 107° F (rectal) for 5 hours This 
constitutes one treatment The treatments are given at vveekl) interv^als, 
the number required varies, but is usually from two to five 

At the Philadelphia General Hospital, we have treated 18 patients with 
gonorrheal arthritis by fev'er induced in the Kettering hypertherm In nine 
of these cases, the arthritic process was acute (of less than six weeks’ dura- 
tion) , in nine it was chronic (of more than six weeks’ duration) Diagnosis 
of the gonorrheal etiology of the arthritis was made on the basis of a histor) 
of a purulent urethral or vaginal discharge which had been diagnosed 
gonorrheal m origin, the finding of the gonococcus in urethral, prostatic or 
cerv ical smears or the presence of a positiv^e gonococcal complement fixation 
reaction in the blood, or a combination of these findings 

Acute Gonon heal Arthritis In this group of nine patients, the average 
duration of the arthritic S)mptoms before treatment was three and one-half 
vv'eeks The earliest case treated was of two weeks’ duration, the oldest 
case was of five w'eeks’ duration The number of treatments given each 
patient v'aried from two to six, the average number of hours of treatment 
over 106° F was 14 5 hours per patient corresponding to an average of 
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thiee treatments per patient In two of these patients the gonococcal com- 
plement fixation reaction in the blood was positive before treatment One 
of these reactions became negative after completion of the series One 
remained positive although this was in one of the patients clinically cured 
Positive urethral or cervical smears, when present, became negative aftei 
treatment, and any dischaige, if piesent, likewise stopped The improve- 
ment m the involved joints was striking m all cases, and in some almost 
miraculous Invariably there was marked diminution in swelling and red- 
ness of the involved joint after the first treatment, and marked decrease in 
pain associated with definite increase m movement The improvement was 
most rapid in the most recently involved joints The temperature of the 
patient was invariably lowei after the fii st ti eatment than it had been before 
One patient who had had continuous fever going as high as 102 5° F before 
treatment had no elevation of temperature after the first fever session 

Six of the nine patients were cured by the fever treatments, with no other 
form of therapy Two of the remaining three showed about 80 per cent 
improvement after fever therapy alone, but needed baking and massage of 
the affected joint to get complete return of movement In only one case 
was the result relatively poor This patient still has a partial ankylosis of 
the left elbow, although she is able to perform practically all necessary move- 
ments with this arm and there is no active infection left m the joint We 
felt that her end-i esult was not as good as it should have been only because 
she did not receive enough treatments Because of extreme lack of co- 
operation on hei part and a peculai difficulty in raising her temperature we 
were able to give her a total of only nine hours and 50 minutes over 106° F 

These results are summai ized in table 1 

Chronic Gonoiiheal Aifhiitis In this group of nine i^atients the avei- 
age duration of the arthritic symptoms before treatment was seven and one- 
half months The earliest case treated was of three months’ duration, the 
oldest of 18 months’ The number of tieatments varied from one to six 
One of the patients leceived only one ti eatment because he did not letuin 
for subsequent sessions as he had been instructed to do However the 
leason foi this, as we learned on follow-up examination, was that he had 
been entirely symptom-free after the first treatment The average number 
of hours of fevei over 106° F was 18 per patient, coi responding to an 
average of appi oximately three and one-half treatments per patient Thiee 
of the nine patients had positive gonococcal complement fixation reactions 
m the blood before treatment was started All of these reactions became 
negative after the treatments were completed Positive cervical and pros- 
tatic smears, when present, also became negative, and any chronic discharge, 
if present, stopped The joint symptoms of all of these patients improved, 
although usually not as rapidly as they did m the acute cases 

Of the nine patients five were cured and have remained so since com- 
pleting their treatments (for periods of from three to six months), except 
that one of these patients developed a fresh case of gonorrhea and con- 
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sequent new joint pains foi which we can feel no responsibility Three of 
the nine patients showed marked improvement Thej obtained complete 
eradication of the infected process m the imohed joints with relief from 
pam, and had a partial return of movement Two of these three patients 
had previously been bed-ndden with continuous fevers for periods of three 
and one-half and three months respectively before treatment After com- 
pleting the fever sessions, and with local physiotherapy (baking and mas- 
sage) they have been able to return to doing light housework Only one of 
the nine patients has shown merely moderate improvement after treatment 
He has marked increase in movements of the involved joints, but still has 
occasional pains 

These results are summarized below 


Table I 

Cases of Gonorrheal Arthritis Treated with Fe\er Therapj 
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9 
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6 
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Chronic 

9 
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IS hours 

5 
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Chorea 

Fever therapy for its own sake was first used in the treatment of Syden- 
ham’s chorea by Mas de Ayala m 1930 This inv^estigator used the 
T) eponenia htspamcum to produce relapsing fever m a boy with chorea of 
two years’ duration After four febrile attacks improvement began and 
continued until the boy was cured Prior to this work improv'^ement m 
patients with chorea had been noted by von Kern as a result of intra- 
muscular injections of milk, but the improvement was not attributed to the 
resulting fever Horton likewise observ^ed improv'ement in tvv'o patients 
with chorea after intrav'^enous injections of a pure protein prepared from 
ox-blood fibrin He did not mention whether there was a febrile reaction, 
but undoubtedly there was In 1928 Small reported improv’^ement in 24 
of 25 patients with chorea treated with his Stieptococcus cardiom f/uifidis 
antiserum However, he considered that the improvement was due to the 
specific serum and not to a non-specific protein reaction vv'ith associated 
fever In 1913 Pilcher and Gerstenberger noted that the patients with 
chorea who were improved after treatment with phenyl-ethyl-hj dantoin 
(ninanol) were those who reacted to the drug b) developing a rash and a 
fev er, vv'hile those not so reacting vv'ere not benefited 

Sutton VI as the first to use fev'er therap} m a large number of patients 
v\ ith chorea This v\ orker had noted improv ement in a patient vv ho had re- 
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ceivecl phenobaibital to tbe point of toxicity and wbo bad developed a rasb 
and a {e\ei Believing that tbe fe\er was tbe beneficial agent in this case, 
and in the leported cases of impio\ement with pbenyl-ethyl-hydantoin, she 
decided to tiy typhoid-paratj pboid vaccine intravenously to produce fever 
Her lesults, reported in this and in a later paper,*" were very gratifying In 
the latter she compaied tbe results of 150 cases of chorea treated without 
fever prior to 1930 with 150 cases tieated with fever after 1930 There 
was a striking reduction in the duration of the disease in all feAer tieated 
cases compared with those not so treated 

Many reports of the use of tjphoid-paratyphoid vaccine to produce fever 
in patients with choiea have appeared since Sutton’s work All investi- 
gators have found that the couise of the disease is noticeably shortened by 
this method of treatment Anothei tjpe of fe\er producing agent used m 
treating chorea was “ Soufrogel ” a sulphui gelatine prepaiation used by 
de Castro-Freire *' intramuscularly The lesulting elevation of temperature 
to 38 5° to 40^ C was effective m i educing the duration of the disease in 
1 1 cases so treated 

In Anew of these facts it was logical that physical means of inducing 
fever should be tried m treating these patients While no more effectne 
than fever induced by typhoid-paratyphoid vaccine, this method is, we feel, 
more accurate and the fever more easily controlled 

In our first cases we used temperatures of 103° to 104° F for three 
hours and repeated the treatments at weekly intervals Subsequently we 
found that the patients improved more rapidly after temperatures of 105° 
to 106° F and with treatments given twice a week Our present technic 
is, therefore, to give three hour sessions at 105° to 106° F twice weekly 
As many treatments as aie needed are given, usually fiom three to fiA'^e 
suffice In our experience the presence of a coexisting iheumatic cardiac 
lesion has not been a contraindication to the treatment Several of our 
patients had rheumatic mitral valve lesions and behaved as well under treat- 
ment as did those whose hearts were apparently normal 

Cases of Choiea Tieated We have completed treatments on 11 chil- 
dren affected Avith Sydenham’s chorea Of these, three had severe chore- 
iform movements (one Avas so active as to require constant restraint), six 
had moderately severe chorea, and in the remaining two the condition Avas 
relatively mild The age of the patients varied from 4 to 15 years The 
duration of the disease befoie treatment was given varied from three and 
one-half weeks to tAVO years (this last Avas one of the mild cases) In 
seA^en of the eleven patients, howeAer, the duration of the symptoms Avas less 
than six weeks The average number of treatments given Avas four, each 
treatment consisting of three hours of eleA^ated temperature In six of the 
eleven children there was an associated mitral valvulitis The other Aac 
had no evidence of heart disease 

In most cases there Avas a striking diminution of the choreiform move- 
ments after the first treatment In general the degree of improvement Avas 
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proportional to the se^enty of the process, those with the most marked 
movements showing the most rapid improvement We also observed that 
the children with generalized movements improved more rapidly than did 
those in whom the movements were localized Of the 11 cases, nine were 
cured after their treatments and so far (fiom one to six and one-half months 
afterwards) have not shown any recurrence The other two did not show 
complete cessation of their sjmptoms One child still has slight inco- 
ordination of the right hand in performing voluntaiy movements but he 
IS able to be back at school and to keep up with his class The other child 
has continued to have slight movements of both arms when excited It 
seems significant that both of these children w^ere among our earlier subjects 
on whom we used the lower temperatures We believe that higher tem- 
peratures would hav e cured them, but they were so much improv ed by tbc 
lower temperatures that further treatment seemed a counsel of perfection 
In all cases, the rapid improvement after the first or second treatment, 
with no other form of therap), showed clear]} that the fever w'as the ef- 
fective therapeutic agent The older children ev’^en realized this themsclv es 
and after the first one or two treatments were anxious for more in spite 
of the discomfort attendant upon these sessions In those cases in which 
there had been previous attacks of chorea the family ph}sician or the parents 
said the improvement w'as much more rapid with fever therapy than w ithout 
These results are summarized in the following tabulation 

Table II 


Cases of Chorea Treated with Fever Therap> 




Duration of 
Symptoms 
before 
Treatment 

A\ erage 
Number 
of 

Treatments 

Resuts 

Number 

of 

Cases 

Age 

Range 

Marked 
lmpro\e- 
Cure ment 

11 

4-15 

31 wkb to 2 yrs 
(in 7 cases less 
than 6 weeks) 

4 

9 2 


One case of chorea treated by us has not been included in the series abov e 
because ot a fatality following the first partial fever session This was a 
boy of 12 vears with moderately severe chorea of three weeks’ duration, and 
w'lth no histor} of any previous rheumatic infection (rheumatism sore 
throats or previous attack of chorea) His heart was normal on ph}sical 
examination and his electrocardiogram was normal After being in the 
cabinet for only one and one-half hours, he suddenly went into collapse with 
a fall of blood pressure to zero, marked cyanosis, and a cardiac rate of over 
180 He was imniediatelv removed from the cabinet and given treatment 
tor shock His temperature rose to 108° F (rectal) but it responded to 
sponges and other fever reducing measures His condition improved grad- 
ually but steadily for nine hours after being removed from the cabinet His 



404 


TRUMAN G SCHNABEL AND FERDINAND FETTER 


temperature dropped to 101° F (rectal), his cyanosis diminished markedly 
and he was entirely conscious and responded normally His cardiac rate 
remained at 160 but was regular His clinical condition at this time seemed 
quite satisfactory Subsequently, however, his temperature and cardiac 
rate rose again and the cyanosis returned This time efforts at stimulation 
and reduction of the temperature were without effect He died 17 hours 
after his initial collapse 

At autopsy the chief gioss changes were in the brain These consisted 
of intense edema and \enous congestion Grossly, the heart was entirely 
normal The adrenals showed mild parenchymal degeneration and the 
thymus slight hyperplasia There was acute passive congestion of the 
lungs, spleen, liver, kidneys and the gastrointestinal tract Thus it seems 
appai ent that death was due to a cerebral disturbance and particularly a dis- 
turbance in the heat regulating mechanism 

It IS clear that this death was a direct result of the fever treatment, but 
it should be stressed that this bo}’- was treated under exactly the same condi- 
tions as the many patients we have successfully treated and that he seemed 
in e\ery v^ay an excellent subject Such a death is perhaps comparable to 
the unforeseen deaths under anesthesia and should be viewed in the same 
light Only time and a compilation of facts will tell whether such accidents 
are to be so frequent as to counterbalance the favorable results of fever 
therapy or whether, as m the case of anesthesia, they will be but an unfor- 
tunate but relatively small item in a desirable and beneficial whole We 
hope and believe the latter will be the case 

Summary and Conclusions 

Fever induced by circulating humidified hot air in the Kettering hyper- 
therm was used in treating 18 cases of gonorrheal arthritis, nine acute and 
nine chronic, and 12 cases of Sydenham’s chorea 

Of the nine patients with acute gonorrheal arthritis, six were cured, two 
weie markedly improved, and one was moderately improved Of the nine 
with chronic gonorrheal arthritis five were cm ed, three markedly improved, 
and one moderately improved 

Of the 12 patients with chorea, nine were cured and two markedly 
improved One died as a result of a disturbance of his heat regulating 
mechanism 

With the exception of this unpredictable accident, no case of either of 
these diseases has failed to respond favorably to this form of treatment 
We believe that fever therapy offers the best chance of cure for both gonor- 
rheal arthritis and chorea 
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DERMATOMYOSITIS, REPORT OF A CASE WITH A 
REVIEW OF THE LITERATURE ^ 

By IbRALL li Marcus, MD and Joscpii Wuinstuin, MD, 

Biooklyit, N^ezv Yo>k 

Dlrmatom'vositis is a disease still frequently uniecognized Because 
of this and the relative rarity of the condition, as well as the profound and 
extensive changes found postmortem m our patient, we have deemed the 
following case and a leview of the literature as worthy of publication 

Case Report 

T K was admitted to tlie Jewish Hospital on ]\Iay 18 1931, complaining of 
generalized weakness and difficulty m swallowing and speaking He was of the 
Hebrew race born m the United States, 44 years of age, and a paper cutter by trade 

Fatiiilv Htsto)v Negative except for the fact that two of his maternal uncles 
and three of his sisteis had all died of carcinoma of the stomach 

Past Histoty The patient had had scarlet feeer in childhood without anj' com- 
plications, pneumonia at 17, influenzal bronchopneumonia at 31, bilateral keratitis 
according to his belief, since birth but inactive for the last 15 years, and frequent 
sore throats for many years Two months before admission (le, one month aftei 
the onset of the piesent illness) he suffered a generalized urticarial rash following 
the administration of tetanus antitoxin for an injury to a fingei 

He had ahvays w'orked hard He used alcohol, tobacco, tea and coffee in modera- 
tion He had been married 22 years and had seven healthy children His wife had 
one miscarriage — in her fourth pregnancy 

Picsent Illness Three months before admission to the hospital the patient no- 
ticed soreness and weakness in both arms and forearms, occurring wnth activity 
Associated with this there was a gradually increasing limitation of motion of the 
elbows and shoulders Two months after the onset, the soreness and w^eakness w'ere 
felt m the low'er extremities, in\olving later the muscles of the low^er back and pelvis 
also 

Tw'O months befoie admission he fiist experienced an inconstant, but progressive, 
dvsphagia, at first noted only w'lth the taking of solids but later with liquids as w'ell 
1 he food seemed to him to get stuck in the suprasternal region, and there w'as f i e- 
quent regurgitation through the nose 

For the last six or eight weeks he had been hoarse, and for the last 10 days there 
had been a rapid fatiguing of the organs of speech, affecting markedly his pronuncia- 
tion 

He had had a slight cough foi about six weeks and m the last tw'o weeks a slight 
dyspnea 

Ihree da\s pievioush he had first noticed a swelling of his face and arms He 
had never observed any muscular twitchmgs or atrophies There was no history of 
double vision There was no apparent loss of weight 

Physical Eianiniatwn on .Idniission The temperatuie was 100 2° F pulse 90 
lespirations 18, per minute 

The patient w'as a hjposensitive individual, appealing comfortable, fairly well 
nourished, coopeiatne and intelligent His hair was grav, wnth scattered areas of 

*Recened for publication Jaiiuarj 16 1935 

From the Mever A Rabinowitz Medical Ser\ice of the Jew'ish Hospital of Brooklyn 
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alopecia of the scalp Theie was an eivthema and di} scaliness of the scalp, nose 
nasolabial folds, and ears The lower e 3 'eltds were edematous, and there was a 
puffiness and irregular erythema of the cheeks The face had a peculiar mask-like 
appearance, but a dtsplaj of emotion could be elicited The pupils were equal in size 
slightly irregular and reacted w'ell to light and accommodation The fundi were 
normal Ihere w'as a keratitis of both eyes, with pannus formation and scainng of 
the conjunctiva of the lids The ophthalmologist considered the condition an old 
trachoma with corneal imolvement The few remaining teeth were carious There 
was a postnasal drip The uvula drooped abnormally, but the pharyngeal reflev was 
present Ihe thjroid was palpable, but not enlarged There was a generalized acne 
of the chest anteriorh and posteriorh Lung examination revealed harsh breathing 
It the right apex an occasional moist rffie at the right base posteriori}, and a sup- 
pression of the breath sounds and fine crepitant rales at the left base posteriori} The 
heart was normal in size, and legular m rate There was a roughening of the first 
sound at the apex w'lth a suggestion of a presystohc murmur The second pulmonic 
sound W'as accentuated Blood pressuie was usually about 125 mm Hg s}stolic and 
75 ram diastolic There was no abdominal tenderness or spasticity, and no viscera 
or masses were palpable The rectal sphincter was somewhat relaxed The prostate 
and genitalia were normal 

There w'as a slight sw'elhng of the upper part of the arms, more maiked on the 
right, and a diminution m the muscular power of the upper extremities, more marked 
on the left side There w'as a flexion deformit}, w'lth inabilitv to flex both elbows 
bejond 15 or 20 degrees Forced flexion caused considerable pain There was 
muscle tenderness on deep palpation The muscles of the lower extremities ap- 
peared smaller than normal The knees could not be flexed bejond about 15 degrees 
Theie was w'eakness of the muscles of the pelvic girdle, and when the patient bent 
forw'ard it required marked effort to return to the erect posture 

Neurological examination show'ed no cranial nerre inrolvement The biceps and 
triceps reflexes were normal The deep reflexes were present but became depressed 
aftei repeated testing The abdominal reflexes were normal There w'ere no extra- 
ocular palsies Hoffmann’s sign w'as not present There w'as a left sided equnocal 
Babinski and at times a bilateral Oppenheim There w'as no ankle clonus Co- 
ordination W'as good There was no impairment of the cutaneous sensations Idio- 
muscular contractility was marked over the upper extremities and chest Marked 
dermographia was present There was an atrophy of the thenar and hjpothenar 
eminences and of the interossei m both hands 

Biopsy of a section of the left biceps showed on microscopic examination the fol- 
lowing The muscle fibers are sw'ollen The protoplasm assumes a fibrillar ap- 
pearance, with a disappearance of the transrerse striations In some the protoplasm 
Is homogeneous and presents a hyaline appearance Various stages of degeneration 
of the muscle cells are noted, from the cloudy swelling, above described to complete 
degeneration and loss of identit} There is a moderate increase in the connectne 
tissue, which is quite dense In the areolar tissue the large blood vessels appear 
normal 1 lie arterioles, however, in mam cases show rather extensive perivascular 
loiind cell infiltration No thrombosis or occlusion of vessels is noted 

Spinal tap on klaj 28 showed red blood cells in the fluid, negative V'assermanii 
and Kahn reactions, and no reduction of colloidal gold Culture of the fluid gave 
no growth 

Rocntgcn-i ay of the chest on klaj 20, revealed a bilateral hilum infiltration and 
an exaggeration of the pulmonar} markings, but no evidence of localized disease 
I here was no radiographic evidence of a thoracic thvroid The cardiac shadow w.is 
within normal limits of size, shape and position 

riiioroscopic and t oenigen-ray examination of the esophagus on Ma} 2G re- 
vealed a slight delav in the passage of the opaque pa^te at the level of the upper end 
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of the sternum, which delay persisted for a few minutes, after which the opaque 
column passed leadily through the esophagus These findings, the roentgenologist 
believed, suggested the presence of spasm or localized muscular weakness 



Fir 1 Section of muscle 

Elect) ocaidiog) am on May 21 showed a ventiiculai late of 107 R was slurred 
in all leads , the T-wave in Lead II was low, and in Lead III inverted Qg was deep 
These findings suggested the existence of myocardial damage 

Glucose toleiaucc test Blood sugar, fasting, at 8 am was 175 mg per 100 cc, 
at 9 a m (one hour after ingestion of 100 grams of glucose) 205 mg per 100 c c , at 
10 am 295 mg per 100 cc, and at 11 am 206 mg per 100 cc The urine at all 
these hours showed no sugar These results vere interpreted as evidence of a dis- 
turbed sugar metabolism, diabetic-hke m nature, with a high renal threshold 

Blood chcuiistiy tests on a fasting stomach were Sugar 150 mg per 100 cc , 
creatinine 1 5 mg per 100 c c , urea nitrogen 15 6 mg per 100 c c , and uric acid 3 7 
mg per 100 c c 
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Blood W asset maim and Kahn tests, repeated on seAeral occasions, were con- 
stantly negative 

Urines, tested a number of times, showed a specific gravity varying between 1 018 
and 1 030, were alvays acid, and nerer showed any albumin or sugar or pathological 
microscopic sediment 



Fig 2 Section of skin 

Blood count on admission was Red blood cells 3,800,000 with 75 per cent hemo- 
globin White blood cells 7,000 with 64 per cent polymorphonuclears (of which 8 
per cent w'ere band forms), 32 per cent lymphocytes, 4 per cent large mononuclears 
and transitional cells, and no eosmophiles 

Blood sedimentation time was 40 minutes for 18 mm 
Basal metabolic late was plus 3 per cent 

Roentgen-ray of the chest on June 2 suggested an infiltration of the lungs on the 
left side Sputum examination showed no tubercle bacilli, but rerealed Gram nega- 
ti\e and positne bacilli with spirilla and fusiform bacilli and micrococci catarrhahs 
Culture ot the sputum showed Staphylococcus aitrciu 
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On June 5, three days before death, pitting edema of the lower extremities was 
noted, but tlieie was no sacral edema or any edema over the lest of the trunk The 
same day the patient experienced very much more difficulty in swallowing than 
pi eviously 

The temperature ranged throughout between 100° and 101° with an occasional 
elevation to 103° On the day before death it rose to 104°, and the respirations rose 
that day to 50 per minute Moist rales were heard over the entire chest Mucus 
had to be suctioned from the throat The pulse became imperceptible and the heart 
sounds very weak The patient grew worse, and died on June 8 

Ticatment included the following Pilocarpine gr 1/20 thrice daily, ephednne 
sulphate gi 3/8 tin ice daily, at first, and later increased to gr 1 1/2 thrice daily, 
finally quinine urea hydrochloi ide gr 7 1/2 was used intravenously each day, and 
calcium lactate gr 20 thrice daily was also given Nothing seemed to have any 
beneficial effect 

Autopsy Findings 

The body is that of a markedly undernourished white male The cheeks and 
eyeballs are sunken The skin is dry and loose over tlie entire body The sub- 
cutaneous tissue IS reduced to a minimum The muscles are extremely thin and 
edematous, and in areas present a gray hue 

Microscopic examination of pieces of skui and muscle taken from the surface of 
the chest and abdominal wall and fiom the muscle of the diaphragm and psoas muscle 
shows a marked atrophy of the cutis and a fibi osis of the subcutis The fat normally 
present in the subcutis has completely disappeared, and the fat tissue is replaced by 
fibrous material The muscle shows the following Many of the cells have lost their 
cross striations, some are hyahnized, some are undergoing fibrillar changes, and many 
show complete disintegration of the cytoplasm Vacuolization is present, and nu- 
merous plasma cells have infiltrated the muscle The nuclei of the muscle cells are 
either thinned out and tortuous, or clumped together, or broken up Marked edema 
separates individual cells There is a perivascular round cell infiltration, which is 
nodular in distribution Some of the vessels show an endothelial hyperplasia and 
contain fibrin thrombi and enmeshed leukocytes Clumps of short bacilli and cocci 
are present in some of the muscle sections 

Macroscopically the thyiotd appears normal, but on microscopic examination 
purulent thrombi are found occluding laige veins, and one of these thrombosed veins 
shows a suppurative process in the intimal coat 

Laiynv The epiglottis is extremely edematous, as aie also the aryepiglottidian 
folds The vocal cords are pale, and also markedly edematous 
The mucosa of the tiachca is congested and edematous 

The bioncht are congested and the smaller divisions contain a marked amount of 
pus and lead into patches of pulmonary consolidation 

There are some dense adhesions binding the lungs m places to the chest wall 
The rest of the lungs is covered by a fibrinous exudate The lungs show an exten- 
sive purulent bronchiolitis and suppurative pneumonitis 

The peitbtoncinal lymph nodes are enlarged, soft, and red-blue in color 
The myocai dmm is edematous and shows on microscopic examination a moderate 
imount of atrophy There are no changes in the heart muscle similar to those found 
111 the skeletal muscles 

The aoita presents grossly a moderate amount of atherosclerosis 
The liver shows a parenchymatous hepatitis with fat infiltration 
In the upper portion of the esophagus are several superficial ulcerations, the bases 
of which microscopicallj show a large number of hyperplastic glands and chronic 
inflammatory tissue The germinal centers of the mucosa are markedly hyperplastic 
Ihe muscle of the wall of the esophagus shows degenerative changes consisting of 
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granular disintegration There is a marked edema involving all la>ers of the organ 
The siomach is normal except for a congestion of the mucosa 
The external muscular coat of the larffc mtestine contains a markedly increased 
number of nerve ganglia, the individual cells of which ganglia show neurotrophic 
changes The mucosa is ulcerated in one area, the base of the ulceration being also 
the site of a chronic inflammatory process Numerous thick coccoid bacilli are seen 
The kidneys and spleen are congested and show also cloudy swelling 
There is a parenchymatous degeneration of the panel eas and adi enals 
The cells of the bone mat i ow are hyperplastic and numerous cocci are seen 
The brain is extremely edematous 

The femoral neive is undergoing changes consisting of vacuolization of the cell 
cytoplasm The process, hov ever, is mild in character 

Historical 

Ihc earliest lecorded case of dermatom 3 ’-ositis is one that was desciibed 
liy AVagner in 1863 under the title of “A Rare Muscular Disease” 
Twelve years latei, in 1875 Potam recorded another case, calling it " an 
atypical case of chronic glanders ” In 1887 the condition was carefully 
described by three authors independently of one another — Wagner,’^^" 
Hepp,'*^ and Unverncht Hepp called the disease “ Pseudotnchi- 

nosis ” Unverncht was the first to call it “ dermatomyositis,” an excellent 
name, for in this disease there exists an inflammation of the muscles (a 
polymyositis) associated with skin manifestations, such as edema and 
dermatitis In 1888 Senator described a type of polymyositis 

with involvement of the peripheral nerves, and called this condition 
“Neuromyositis” Oppenheim in 1899'® and 1903®® called attention to 
the fact that in this disease not only were the muscles and skin affected 
but that the mucous membranes of the mouth, throat, and larynx might 
also be involved, and for such cases he coined the term “ Dermato-muco- 
myositis ” Oppenheim m his textbook of 1923 described this disease 
with great thoroughness and clarityg and although in the preparation of 
this present article the authors have culled freely from the publications of 
all who have previously written on the subject, to Oppenheim beyond all 
others we are obligated In view of the possible involvement, as in the 
case we have reported, of skin, mucous membranes, muscles and nerves, the 
best name given to the condition, we believe, has been “ Dermato-muco- 
neuro-myositis ” Probably in the group of cases of dermatomyositis we 
should include the cases collected by^ Lorenz in 1898 under the title 
“ Polymyositis hemorrhagica,” in which there is an inflammatory^ san- 
guineous infiltration into and between the affected muscles, or in which 
there has been an ecchymotic discoloration of the skin In these cases 
purpura and hemoirhages may occur from the mucous membranes or into 
the my'^ocardium ^®® 

OCCURREMCE 

Dermatomyositis occurs in both males and females, but is probably 
somewhat more frequent m the former Although usually'^ occurring in 
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adult life, it may be seen at any age Lehinkuhl,®" leviewing the literatuie 
between 1895 and 1928, found 16 cases in children, the two youngest being 
three years old Demel reported a case of “ Sclerema of the Newborn 
in the Form of Polymyositis ” It commenced on the second day of life, 
and the child died when nine days old He believes that the multiple in- 
flammatory alterations in the infant’s skin and muscles were the same as 
those found m adults in dermatom 3 'ositis 

Etiology 

Although much has been written on tbe etiology of this disease, and al- 
though many interesting observations have been reported in connection with 
the study of the cause of the disease, at the present time we have no defi- 
nite knowledge as to its etiology 

Most of the authors who have attempted to determine its causation have 
thought It to be due to some infectious agent A number of facts have sug- 
gested this infectious etiology the fact that the disease is more common in 
winter than m summei the existence of an enlarged spleen in the acute 
stage m manv of the cases, the albuminuria, the rash that is so frequentlv 
present,®® and the occurrence of a few instances m epidemics In some 
cases bacteria have been found in the blood stream,®’ '^® in the mus- 
cles,® 37,0'', 120 subcutaneous tissues®®’^® But the instances in which oi- 
ganisms could be thus discovered are but relatively few compared to the 
total number of cases that have been reported If the disease were due to 
a microorganism one would expect it to be found much more often than it 
has been demonstrated Various bacteria have been accused as the cause 
of the disease — " micrococcus polymyositicus,” ®® ^® streptococci,®^ ®®’ ®®’ ^®’ “® 
staphylococci,® ® ®® meningococci,^®® Bacillus coh gonococcus,®® ^^3, sg 
G ram positive bacilli resembling the Welch bacillus,®® and the tubercle bacil- 
lus ®'’®® A number of cases have been observed in tbe puerperium,®®’'^®®’’®^’ 
108 no no ^ number have been reported after influenzal angina ’’’ 

75, no acute articulai rheumatism “ ®‘’ ®®’ ^®’ ®®’ It has even been ob- 
served after measles ®® and pertussis ®® Not only have different men blamed 
different bacteria as the etiological agents of the disease, but some have even 
believed the condition to be due to a protozoan ®®’ ®®’ ®®®’ 3®"- Js the disease 
only a syndrome that can be caused by any one of a number of infective 
agents ^ 

A few writers have considered the disease to be due not to a micro- 
organism but rather to a form of intoxication Thus it has been observed 
in cases of food poisoning,®®’®*’®® after exposure to cold,®®’®® m gout,®- in 
alcoholic patients,*** and in patients with various gastrointestinal diseases 
resulting in ulceration of the gastrointestinal tract with possible absorption 
of toxic products ® *®’ *®* Others have believed it to be due to vascular 
changes in the small arteries *** With so many conflicting opinions given, 
we must conclude that at the present time the disease can be attributed to 
no definite cause 
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Pathology 

The patholog}’- of clermatomyositis will be described in great part in 
the following pages under the description of the disease It need not be 
repeated here It is a parench} matous and interstitial myositis, implicat- 
ing the entire musculature of the bod} or a large part of it A whole mus- 
cle may be mvoh ed or only a part of it * Macroscopically there are edema 
and discoloration of the muscles, which not rarely are also the site of hemor- 
rhages Waxy degeneration is frequently present The tissues ma} 
be so pale and the edema so great that it may be impossible to distinguish 
muscle from fascia Muscle, fascia, and fat — all may have the same ap- 
pearance The muscles may have a gra}ish yellow coloration, they may be 
speckled, they may be soft, or brittle or even hard Even calcareous in- 
crustation of necrotic muscle tissue has been observed The subcutaneous 
areolar and fattv tissue may also be edematous, and may likewise be the site 
of small hemorrhages 

Microscopically there is seen round cell infiltration of the interstitial 
tissue and thickened perimysium The nuclei of the sarcolemma may be 
increased in number, and the muscle fibers greatl} swollen — to four or five 
times their normal diameter — with occasional large vacuoles u ithin the mus- 
cle sheath, and numerous small hemorrhages within the intermuscular con- 
nective tissue 

Symptomatology 

The disease usually begins with the general symptoms of ill health — 
hstlessness, headache, Aertigo, gastric symptoms, and a sense of heaviness 
in the limbs, or the patient may complain that his limbs feel as if they had 
grown shorter In a few^ instances a chill has been the initial S}mptom 
Soon drawnng or tearing pains are felt in the muscles, later the patient 
becomes tired after Avalking but a fe^v steps , and finally the affected 
muscles gradually become completely incapable of functioning and he lies 
helpless in bed, unable to move a limb, absolutely quiet — as if m a cast ** 

Muscle Involvement 

Any muscle, or any combination of muscles, may be affected The 
pioximal parts of the extremities are usually more involved than the distal 
muscles so that the fingers are frequently unaffected at a time when the 
shoulders and elbow's have become immobile In a few' cases the disease 
has been limited to onh one extremity or e^en to an individual muscle,®^’®® 
or various muscles may be affected in succession w'lth disappearance of 
SMiiptonis in one muscle as new' ones are involved The cerv'ical dorsal, 
abdominal, or trunk muscles mav be mvoh ed, as in our case,®® '’® w'lth re- 
sultiiiff rigidity, tenderness, and pain on motion The muscles of the 
jaw's,^ tongue,®® soft palate,^^ ®® phar}nx and lar}'nx may be implicated 
causing the patient to open his mouth onh w ith difficult}- to note that his 
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tongue IS swollen,®^ or to have disturbances of speech,®’ 3’awn- 
ing, mastication,®' or, as 111 our case, even of swallowing ®^’ ®’^’ 

In a few instances the disturbance of deglutition has been the very first 
symptom of the disease Regurgitation of food may occur through 

the nose He may be unable to bring up the secretions that accumulate in 
his tin oat The diaphiagm and other respiratory muscles may be af- 
fected,®^’ ®®’ ®®’ ®® and asphyxia and aspiration bronchopneumonia ® are, in 
fact, the most common cause of death m this disease Rarely asthmatic at- 
tacks of short duration have been reported 

In some cases the pains are first felt in the joints, and only later change 
to the muscles ®® 

There is swelling of the involved muscles and of the soft tissues and 
skin over them The swelling frequently affects the face, especially in the 
legion of the eyelids The edematous, liard, tense infiltration of the skin 
and subcutaneous tissues may be so marked that one cannot satisfactorily 
palpate the underlying muscles to determine their consistency But in some 
cases the skin is not swollen ®® When the muscles can be palpated they 
sometimes feel hard, sometimes soft and flabby, and even a pseudofluctua- 
tion or circumscribed edema or node formation may be present ®*’ ®®’ ‘’® 
Sometimes fluid m^y be aspirated from the muscular swellings ^ The in- 
flammatory process may extend to the tendon sheaths, and contractures are 
frequently seen Rarely involuntary muscular twitchings are present ®® 

Usually the heart muscle is not affected, or at most there exists but a 
cloudy swelling as a result of septic disease However, this muscle too may 
participate m the disease process,®®’ ®®’ ®®’ ®®®’ ® with resulting grave disturb- 

ances of cardiac function,® such as tachycardia independent of the existence 
of fever, pulse irregularities, dilatation of the right side of the heart ®® 
The cardiac condition may even be the cause of death ®®’ ®®'‘ 

Skin 

The skin of the patient with dermatomyositis is usually edematous 
The edema may be of the soft or hard variety, with or without pitting on 
pressure ®®’ ®® It invariably involves the extremities, being more marked in 
the proximal than m the distal parts Any portion of the body may be in- 
volved as the lips or penis ®® Or the skin of the entire person may be 
edematous ®®® The face, especiallj'- the eyelids, is usually the first part of 
the skin affected, and the process maj’- advance here to a very marked de- 
gree ®® before any other symptom of the disease presents itself When red- 
ness and warmth are also present, as is frequently the case, one can easily 
make the mistake of diagnosing erj’sipelas ®® 

There may be present simply an erythema of the skin or scalp,^ or there 
may exist exanthemata resembling the lesions of any one of many kinds of 
skin diseases roseolar lesions, maculo-papular lesions,®® urticaria, blebs, 
eczema,®® morbilliform lesions,®® vesicular lesions®®® which may resemble 



DERMATOMYOSITIS 


415 


varicella®® or lymphangioma circumscriptum, lichen planus, erythema 
nodosum, erythema multiforme,®^ acrodermatitis,®^’®^ panniculitis with 
nodules suggestive of erythema nodosum situated deep m the subcutaneous 
tissue and fat The skin may peel ■*’ There may be localized swell- 

mgs,^^’®^ which may last a long time or disappear within 24 hours, to re- 
appear in a new area Pruritus may or may not be present ‘®’ ®® The skin 
may take on a scar-hke appearance or even look like that of a patient with 
scleroderma Or it may be thickened without being edematous ®‘’ 
There may be present an extreme hyperesthesia of the thickened skin 
If this thickening occurs m the face, especially if the facial muscles are also 
involved, the countenance is frequently immobile and like a mask — described 
by Oppenheim as “ alabaster-hke " The skin may be glossy, and there may 
exist a localized ’’ '®’ ®® or generalized atrophy of it 

Hyperhidrosis,® ■’ general or localized,®® is frequently present Hair 
formation may occur m unusual localities , or, on the other hand, loss 
of hair may result Dermographia or tache ccrehrale ® may exist Pig- 
mentation of the skin may be marked Petechiae may be present '' 

or there may be blue spots on the skin suggestive of superficial hematomas 
in the course of absorption ®® Areas of telangiectasia may also be present '® 

Scleroderma-hke changes have been noted in a number of instances 
Allan’s case ® is most interesting m that, although eight months after the 
onset of the dermatomyositis the patient presented the appearance of marked 
scleroderma with loss of all motion at the elbows, when seen five jears 
later he had almost completely recovered from his disability and the hard- 
ness and contracture of the tissues had disappeared 

Langmead,®® Friedman,®^ and Allan ® believed the morbid anatom}- in 
both dermatomyositis and scleroderma to be the same Allan observed that 
the essential changes in the skin and muscles m both conditions are the 
edema, cellular infiltration, narrowing or obliteration of the smaller blood 
vessels, and degeneration of the muscle fibers and skin, followed by fibrous 
invasion throughout and atrophy 

Mucous Membranes 

Mucous membrane involvement is a frequent occurrence The na- 
ture, extent, and location of the mucous membrane involvement may var} 

1 he uvula, palate, and pharymx may be slightly reddened and glass} m ap- 
pearance,®- or vividly red and beefy ®®’®' In Stemitz and Steinfeld’s case 
the saliva was foamy and purulent, interfering with the intake of food and 
with respiration Lar}ngeal involvement may give rise to a weak, hoarse, 
high pitched ^ oice, and to the hawking of blood tinged sputum ®® The 
mucous membranes of the lips and buccal mucosa may be atrophied ®’ In 
Joachim s case there was an eruption of “ small pimples ” at the edge and 
tip of the tongue and the inner surface of the cheeks There may be an 
infiltration of the tongue, which on palpation will feel firmer than normal 
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(leference 103 and Barnes’ ease reported by Parkes Weber and Gray) 
The conjunctiva and the external auditory canal may be involved 
1 he parotids may be swollen and tender However, some observers 
have found the mucous membranes of their cases entirely free from in- 
volvement 

Nervous System 

The sensorium of the patient usually remains clear until late in the dis- 
ease, when, as a result of the fever and exhaustion, there may occur mental 
confusion, hallucinations, and delirium 

The nerves of special sense are not affected The sensory nerves are 
only occasionally involved The following- are symptoms occasionally le- 
ported hyperesthesia of the hands and fingers,^^ pains m the fingers with 
a sensation of numbness, lancinating pains in the hands and feet and 
tenderness at Erb’s point on both sides,“‘ cramp-like pains,^®- pains in the 
ears and in the abdomen,**^ intense pain on pressure over the femoral and 
ulnar nerves,”® painful foot spasms with some degree of foot drop,”® pain 
on slight touch and inability to differentiate between blunt and sharp sensa- 
tions,'*® tenderness over the entire skull, especially over the supraorbital 
regions 

The tendon reflexes are decreased or wholly absent if the corresponding 
muscles are involved by the disease This areflexia may be due to the 

marked edema, to the inflammatory processes in the muscles, or to a com- 
bination of neuritis with the dermatomyositis On the other hand, accentu- 
ation of the deep reflexes has been reported A positive Babinski sign 
has also been observed 

Because of the resistance which edema offers to the electric current 
it IS very difficult, and at times even impossible, to make electrical examina- 
tions The result is a quantitative decrease or even a complete loss of 
excitability (particularly to the direct current) Frequently it is impossible 
to test for electric excitability because of the patient’s severe pains In 
mild forms of the disease, however, the reaction to electrical excitability 
may be entirely normal 

The skin reflexes may be normal A pseudo-Kermg’s sign has been 
reported, due probably to infiltration of the extensor muscles of the thighs 
Signs similar to those observed in syringomyelia have also been observed 
Vasomotor symptoms may be present, such as a red or bluish discoloration 
of a limb, which may be cooler than that on the opposite side 

In the extremely rare condition known as neuromyositis the neuntic 
symptoms are prominent, whereas the other manifestations of dermato- 
myositis, such as marked swelling of the muscles, edema, and exanthema of 
the skin, are absent Although the nerve trunks are painful, the involved 
muscles are not sensitive to touch There are disturbances of electrical 
irritability and also sensory disturbances The reflexes are affected, and 
rasomotor disturbances are nearly always present Later on m the disease 
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atrophic paialjsis of muscles with corresponding- contractures develops 
Thus there may be paialytic contractures in the elbows and finger joints, 
the hands contracting to the fist position Histologically m addition to 
the typical findings of polymyositis there is a destruction of the neurilemma 
and replacement of nerve fibers by connectne tissue While Steiner^®® 
behe^es that neuromyositis is practically al^ajs seen m chronic alcoholics 
and is accompanied b} ataxia, Hoegler^® reported a case which followed 
upon an attack of rheumatic pains with swelling of practically all the joints 
and m which atrophv of the muscles, particularly of the arms, developed 
after the pain and swelling of the joints disappeared 

The eye muscles may be imohed in dermatonw ositis Paratysis of the 
eye muscles and ptosis,®® lateral nystagmus,’®’ and slight exophthalmus 
without Von Graefe or Stellwag signs, ha^e been observed Oppenheim ®® 
reported a case in which iritis existed 

Spleen, Liver and Lymph Glands 

Splenic enlargement is frequentl)’- reported m dermatom} ositis 
57,8'! 103 enlargement may be slight,®^ or the gland may be increased 

to even twice its normal size '® Van Creveld noted a case in which there 
was a regression of the enlargement to normal size during a period of tem- 
porary improvement Wasiheu and Eitwid reported a case in which 
the spleen was even smaller than normal 

Some observers have found the In er also enlarged 

The superficial lymph glands are usually normal, but Fiedler ®’ reported 
finding enlarged painful glands, pea-sized or smaller, m the axillary cer- 
vical, and inguinal regions 

Other Symptoms 

Arthritis is occasionally present The involvement may be limited to 
a few joints ®® or generalized ®^ and characterized by pam, or swelling, or 
both 

Hemorrhages from the internal organs, especially intestinal hemoi- 
rhages, hav^e been seen , and v’arious other gastrointestinal symptoms hav e 
been observed in children ®® 

Loss of weight may be a prominent symptom One case lost 23 kg 
(51 lbs ) in 12 days 

The temperature is usually elevated In cases running a chronic 
course it is not constant, whereas in the acute cases it ma}!^ go even above 
104° F Schmautzer ®° was able to show new rises of temperature as new 
groups of muscles were affected Cases are known, howev er, havung com- 
pletely normal temperatures throughout 

Laboratory Findings 

Eosmophiha is frequentl}- observed counts as high as 76 

pel cent being reported ®' The eosmophiha may peisist even during periods 
of intermission of the disease 
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The uiinaiy findings vaiy, depending on the piesence and degree of 
nephritis as a complication The urine may show only a few red blood 
cells,’’® or there may be many red cells, casts, and a heavy trace of albumin 
The total quantity may be maikedly diminished Urobilin may be pies- 
ent In Joachim’s case,®^ although the specific gravity of the urine was 
1 032 with no abnormal findings, the urea mtiogen in the blood was 27 2 
mg per cent 

An increase of the calcium m the blood to 16 8 mg per cent was ob- 
served by Mannesco, Draganesco and Facon 

Stemitz and Stemfeld found a disturbance in the creatine metabolism 
in their case indicated by a permanent cieatmuiia and diminished elimina- 
tion of total creatine, bj the inability to transform orally administered cre- 
atine. and by a diminished creatine content of the muscles They believe 
that this disturbance is not a primary s>mptom of the disease but is caused 
by grave anatomical changes m the muscles, and that the creatmuria is 
caused by diminished ability of the muscles to store creatine 

The basal metabolic rate may be normal ®®'°® or moderately elevated 
It has been observed that early in the disease, before the muscular stiffness 
becomes prominent, the basal metabolic rate may be elevated even though 
the clinical picture may resemble that of myxedema, being characterized 
bv mental dullness, drowsiness, dry skin, harsh thin hair, thickening of the 
hands, pitting edema, and increased sensitiveness to cold 

Prognosis 

The prognosis as to life in this disease is very grave The prognosis 
IS better in the cases that run a mild course early m the disease and in the 
circumscribed forms®" It is also better in childhood than in adult life®® 
However even in severe cases recoveries have been reported ^®’ ®®’ ®'’’ ^®' 

65 60 rr 100 107, 108 oppenheim ®® in a series of 10 seveie diffuse forms of 
the disease obseived five complete recoveries and two deaths Steiner 
found 17 deaths m a series of 28 collected cases Sick reported nine cases 
in which the diagnosis was established by biopsy of the muscles, with 100 
per cent recovery However, m these cases there was no skin involvement 
or edema 

The disease may continue for weeks, months, or even 37ears Wein- 
berger’s case lasted nine years Death may i esult in the early weeks 
of the disease or after a few weeks complete recovery mav occur In the 
chronic cases remissions and exacerbations may appear ®® One is not 

justified in considering a case as cured until after the lapse of a number of 
veais This is because of the possibility of the occurrence of a relapse as 
in the case of van Cre\eld who first leported the patient as one that had 
made a complete recovery,’^^ and two j^ears later reported a relapse in the 
same case 

The usual cause of death is bronchopneumonia ’’® 
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DirrrRENiiAL DrAGXosis 

Polymyositis, or dermatomyositis, is considered by most autlioiities, 
though not by all,“° as a different disease from the purulent forms of muscle 
inflammation Thus Oppenheim well says that it is desirable to separate 
polymyositis from muscle abscess, just as we separate non-purulent enceph- 
alitis from brain abscess, m spite of the relation between both latter con- 
ditions 

Dermatomyositis so closely resembles trichinosis that it has been called 
pseudotnchmosis Howei er, one can usually diagnose trichinosis by not- 
ing that a number of persons have been affected by the disease and that thej 
all have eaten meat derived from the same animal Gastrointestinal dis- 
turbances are usually present in trichinosis, but m some cases they maj be 
absent The muscles chiefly involved in trichinosis are the ocular, masti- 
cating and laryngeal, and they are the seat of severe pains Edematous 
swelling of the face and eyelids develops at an early date in trichinosis A 
positive diazo reaction favors the diagnosis of trichinosis, as does also the 
absence of cutaneous eruptions As shown above, eosinophiha, w^hich is 
marked in trichinosis may also be lery pronounced m dermatomyositis 
Moreover, eosinophiha disappears m trichinosis if mixed bacterial infection 
develops, it also disappears in graAe cases of tiichinosis shortly before 
death Considerable eosinophiha, furthermore, is found in grave cases of 
acute muscular rheumatism Biops} of a piece of muscle, and the finding 
of trichinae therein, of course establish the diagnosis 

Mild cases of dermatomyositis may be confused with muscular rheuma- 
tism, but the swelling of the muscles, the skin manifestations, the elevation 
of temperature, and the other phenomena of dermatomjositis, usually en- 
able one easily to make the differentiation 

Polyneuritis may sometimes be difficult to distinguish from dermato- 
myositis, but the absence of muscular swelling and edema usually facilitate 
the diagnosis However, as said before, cases of polymyositis with inv^olve- 
ment of the peripheral nerves — called “ neuro-myositis ” — have been de- 
scribed In neuro-myositis ataxia is frequent 

There is a type of dermatomyositis which is limited to one extremity, 
and which therefore may be confused wuth plexus neuritis 

Localized forms of myositis, caused by excessive use or trauma of the 
part,®® may for a time make us suspect a mild form of polymyositis 
The condition may lead to a lasting induration and contraction of the 
muscle, but it has no influence on the general condition of the patient 

An epidemic form of my^ositic pseudongidity of the neck, produced by 
painful swelling of some of the neck muscles, has been described How- 
ever, the course of events usually easity enables us to make the diagnosis 
Syphilitic myositis also can closely simulate polymyositis *- However, 
syphilitic myositis usually does not cause such acute myositic symptoms and 
develops chiefly in the biceps and masseter muscles and less frequently in 
the pectorahs, deltoid, sternocleidomastoid, or muscles of tne calves 
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Myositis ossificans, periartei itis nodosa,""’ nephiitis, erythema 
nodosum, erythema induratum, panniculitis, the “hypodermic type of sar- 
coid,” and scleroderma may all, also, at times, simulate dermatomyositis 
A complete study of such cases, however, leveals their tiue nature rather 
easily 

Diffuse exudative scleiodeima, in rare cases, does not remain limited 
to the skin and subcutaneous tissues but involves also muscles and fascia, 
and causes their atrophy Musculai atrophies in such cases are not caused 
by inactivity, but are the i esult of sclerotic processes m the muscles 
Moreover, in scleroderma there may be an erythematous eruption occurring 
concurrently with or before the characteristic changes are found, and dur- 
ing the course of the disease fresh eruptions may appear from time to time 
During the active phase there may even be edema and fever All these add 
to the difficulties of diagnosis Several observers have noted the association 
of scleroderma and dermatomyositis Bing ® and Friedman re- 

ported cases that showed a combination of polymyositis mterstitiahs, sclero- 
derma, and tendinitis calcarea 

Erysipelas, which dermatomyositis often resembles, can be excluded by 
the finding of the myositic phenomena such as pains and weakness 

Early in the course of the disease dermatomyositis may resemble myas- 
thenia gravis Myasthenia gravis usually, however, runs a long chronic 
course — even for decades — pains are unusual and insignificant when present 
in myasthenia gravis, and there is a special weakness of the muscles of the 
face, whereas dermatomyositis runs an infinitely more rapid course, pains 
are an outstanding feature, and weakness of the facial muscles is absent ® 
Oppenheim has called attention to cases of polymyositis which early 
m their course suggested the diagnosis of “ akinesia algera,” spondylitis, or 
chronic rheumatism 

Urbach described an unusual case under the name of “ pseudoleu- 
kemic dermatomyositis ” It resembled dermatomyositis much m appear- 
ance, but the histologic picture of areas of affected skin suggested a diag- 
nosis of lymphoid leukemia, for there was an infiltration almost entirely 
of lymphocytes However, the blood and lymph gland examinations did 
not support the diagnosis of leukemia 

Litten found in carbon monoxide poisoning that the changes in the 
muscles resembled those of polymyositis Blood examination and history 
will readily, however, differentiate between the two conditions 

Some believe that there is a similarity between the changes found in 
polymyositis and those m Volkman’s ischemic myositis The history in 
such cases, however, will enable us to make the proper diagnosis 

Dermatomyositis may resemble that type of calcinosis or calcification 
of the subcutaneous tissue in which there is a sclerosis of the skin and mus- 
cle, particularly if the calcinosis is preceded by a papulo-erythematous 
eruption 
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Treatment 

There is no specific tieatment for derinatoniyositis Various curative 
and palliative measures have been suggested by different authors Oppen- 
heini®- advocated diaphoresis followed b} thermomassage and electro- 
therapy, wet packs locally, and a warm climate during convalescence Oth- 
ers have suggested hot air baths/* repeated small doses of neosah arsan,®* 
yatren or yatren-casein injections,** quinine and ferric chloride, “ and cal- 
cium chloride ** Tonsillectomy has often been done **’ How- 

ever the results following this procedure have been discouraging Grunke *' 
employed the Lenche-Brumng’s operation on the left brachial artery without 
any beneficial effect Stimulation and artificial feeding, as through a tube, 
are frequently necessary *'• 

Summary 

A case of dermatomyositis with complete autopsy findings is reported 
This case is of special interest because of the following ( 1 ) inv olvement 
of the esophagus with difficulty in swallowing, (2) ulcerations of the esoph- 
agus and large intestine, (3) neurotrophic changes in the nerve ganglia 
of the gastrointestinal tract, and (4) edema of the larynx and glottis with 
consequent difficulty in speech 

A discussion of the disease is presented in light of the observ^ations noted 
in a review of the literature on the subject 

The authors gratefully acknowledge the continuous assistance and stimulaUon given 
them by Dr Meyer A Rabinowitz throughout the entire preparation of this paper, and the> 
also thank Dr Max Lederer, of the Department of Pathologj, for his help in the prepara- 
tion of the photographs shown of skin and muscle 
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FATAL DIABETIC COMA WITH ACUTE RENAL 

FAILURE * 

By Maynard E Holmes, M D , F A C P , Syiaaise, New YoiL 

Several observers have called attention to the presence of impairment of 
lenal function in diabetic coma Fitz ^ m 1917 demonstrated that some 
degree of kidney insufficiency accompanied nearly all cases of severe diabetic 
acidosis Joshn ■ states that m diabetic coma oliguria and model ate nitro- 
gen retention are common but that anuiia occurs only occasionally Wai- 
burg ® in an admiiable review of this subject emphasizes the fact that it is 
not generally recognized that kidney function may become very deficient in 
diabetic acidosis In 1931 Labbe and Boulin,'* after a careful review of 
the literature on the subject, weie able to collect only 16 cases of un- 
doubted diabetic coma with blood urea retention of ovei 100 mg pei 
100 cc To this number Lyall and Andeison® m 1932 added six cases, 
making a total of 22 instances of diabetic coma with urea retention of ovei 
100 mg per cent, observed by fewer than 20 workeis Of the oiiginal 22 
cases 14 ended fatally, and in the same series theie were but six deaths 
among 29 cases Avith blood uiea letention of less than TOO mg per 100 c c 
Joshn® leports five cases of diabetic acidosis with blood non-protem- 
nitrogen letention of over 100 mg per cent with three fatalities 

The matenal piesente-d here covers five cases of fatal diabetic coma all 
with blood non-|Diotein-nitrogen letention of ovei 100 mg per cent, ob- 
served in the past five yeais All of these cases fell properly in the class of 
diabetic acidosis as judged by the usual clinical and laboratory criteria, 
namely, excessive h>pergl).cemia, i eduction of the alkali reserve of the 
plasma, glycosuria and ketonuria All were known diabetics and were under 
observation during their fatal illness for from two to eight days The ages 
were from 11 to 55 years In none of the cases was there evidence of pre- 
existing renal involvement Respiratory infection was present m all of the 
cases during their illness, and while it undoubtedly was a factor in pre- 
cipitating the acidosis, it did not seem to be concerned in the production of 
the course of events which led to the fatal termination The temperature 
was normal in each case upon entrance to the hospital All cases were 
handled in a similar manner , insulin was given at one to six hour intervals , 
carbohydrate was administered in the form of orange juice, ginger ale or 
grape juice by mouth, or subcutaneously m 5 per cent dextrose solution or in- 
travenously in 10 to 50 per cent solution Water by mouth and normal saline 

* Read at the Philadelphia meeting of the American College of Physicians, April 29, 

1935 

From the Department of Medicine, University Hospital, Sjracuse University School of 
Medicine 
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parenteiall)' weie gnen as additional fluids Alkali was given in two cases 
A resume of the impoitant laborator)% clinical and treatment data is gnen 
in the accompainmg charts Blood sugar determinations were made by 
the Fohn Wu method, blood plasma carbon dioxide combining power by 
the Van Slyke technic, non-protein-mtrogen of the blood as outlined b} 
Folin, urine sugar by the Benedict method and the ketone bodies by the ni- 
troprusside and ferric chloride tests 

The striking features of this group of cases were the failure of the aci- 
dosis as exemplified by the plasma carbon dioxide combining power to clear 
m response to insulin therapy, and the de\elopment of evidence of renal in- 
sufflcienc}' The carbon dioxide combining power always remained below 
30 volumes per cent despite the lowering of the blood sugar and the clearing 
of the ketonuria All patients seemed to respond favorably to treatment 
at first and all re\ived for a brief period a few hours after treatment was 
begun, only to lapse back into a fatal stupor, and finally died in apparent 
uremia Oliguria was noted in all cases and anuria, for from 6 to 22 hours. 


Table *I (Case 1) 


Case 1 

Urine 

Blood 

Date 

March 

1929 

j Sugar 

Acetone 

Diacetic 

acid 

Albumin 

Casts 

Rbc 

Sugar 

Mg 

per cent j 

NPN 

Mg 

per cent 

co- 

vol 

per cent 

1 

+ + + + 

+ + + + 

+ 

+ + 

+ -1- 

444 

49 

10 

2 

+ 

-1- 


+ + + 

+ -!- + 



10 

3 

-f- 



+ + + 

+ + + 

160 

! 148 

1 

10 

4 

+ 

1 

i 

1 

1 



j 

1 

10 


Case 1 

Urine 

Treatment j 

Comment 

Date 

March 

1929 

Vol- 

ume 

c c 

Fluid 
intake 
c c 

Carb 

Gm 

Insulin 

units 

NaHCO, 

Gm 

NaCl 

Gm 

Female, aged 18 Diabetes feu 
wks 111 3 da} s Stupor 12 
hours 

1 

2205 

5600 

129 

220 


22 

BP 102/90 Temp 98 8° F 
Emesis 240 c c 

2 

563 

4800 

242 

135 

25 

10 

Talked mam Emesis 480 c c 
B P 160/90 

3 

244 

6680 

403 

60 

42 

48 

Talked to family B P 134/60 
Anuria 12 hours Edema 
noted Coma late in day 

4 

0 

2000 

177 

35 



B P 146/42 Coma and anuria 
Edema marked Died 9am 
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Table II (Case 2) 


Case 2 

Urine 

Blood 

Date 

Febr 

1929 

Sugar 

Acetone 

Diacetic 

acid 

Casts 

Rbc 

Albumin 

Sugar 

Mg 

per cent 

NP N 
Mg 

per cent 

CO 2 

Vol 

per cent 

12 

+ + + + 

+ + + + 

+ + 



412 

45 

10 

13 

+ 

0 

0 


+ + 

153 



14 

+ 





208 



15 

+ + 

0 

0 

+ + 

-h + + 

216 


14 

16 

+ + 




1 




17 

+ + 



+ + + 

+++ 


120 

16 


Case 2 

Urine 

1 Treatment 

Comment 

Date 

Febr 

1929 

Vol- 

ume 

c c 

Fluid 
Intake 
c c 

Carb 

Gm 

Insulin 

units 

NaCOs 

Gm 

NaCI 

Gm 

Female, aged 29 Diabetes 3 
mos 111 48 hours Coma 13 
hours 

12 

600 

5460 

94 

110 


27 

Temp 97° F Anuria 1 1 hours 

13 

390 

5370 

370 

60 



Emesis 810 c c BP 90/70, 
110/70 

14 

510 


244 

40 

8 


Emesis 480 c c 

15 

630 

2550 

200 

40 

24 


Brighter Talked 

16 

390 

1750 

130 

30 

8 


Refused food Stupor 

17 

180 

2250 

104 

80 

1 


18 

Can not arouse Died 4pm 


m four individuals Casts and red and white blood cells were present in the 
urine of all patients Albuminuria, although slight at first, increased as 
the coma progressed The non-protein-nitrogen of the blood, while not 
markedly elevated early, gradually mounted in each case until before death 
it exceeded 100 mg per 100 c c In case 5, the blood non-protem-mtrogen 
was 300 mg per cent on the eighth day which, I believe, is higher than that 
111 any similar case as yet reported Edema was noted in three instances 
toward the end, and convulsions (hypoglycemia not present) developed in 
one patient 

While moderate amounts of acetone were present m the urine of all cases, 
diacetic acid was absent in one and present only in small amounts m the 
urine of the other four patients Warburg^ calls attention to the fact that 
111 cases of this type hyperglycemia may be marked and glycosuria and keto- 
nuria slight, caused apparently by impairment of kidney function Coburn ® 
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Tahii III (Case 3) 


Case 3 

Unne j 

1 

Blood 

Date 

Jan 

1934 

Su^ar 

Acetone 

i 

Diacetic 

acid 

Casts 

Rbc 

Albumin 

Sugar 

Mg 

per cent 

NPN 

Mg 

per cent 

COj 

vol 

per cent 

30 

+ + -i- + 

+ 

1 

0 


+ + -1- 




31 

-b-|--|- + 

-1- 

0 

+ + + 

-l--|--b 

395 

105 

15 


Case 3 

Unne 

Treatment 

Comment 

Date 

Jan 

1934 

Vol- 

ume 

c c 

Fluid 
intake 
c c 

m 


NaCl 

Gm 

Male aged 28 Diabetes se\ eral months 
111 4 days 

30 

105 

3260 

47 

120 

18 

Temp 97 6° F Anuria after 11pm 

31 

0 

2950 

51 

0 

18 

1 

Anuria Died 8am 


has also stressed the point that severe ketonemia may be present despite the 
absence of acetone bodies in the urine In Rabmowitch’s ® case, however, 
the blood serum gave a negative response to the Wishart test for acetone 
Starr and Fitz,^" and Bock report the presence of some unidentified or- 
ganic acid in the blood of cases of diabetic coma m which the plasma CO_ 
combining power fails to rise under adequate insulin therapy, a non-ketone 
acidosis Values for the blood non-protein-mtrogen and other evidence of 
renal involvement were not given for these cases 

The increase in the blood non-protein-nitrogen is probably not entirel} 
an index of failure of kidney function since concentration of the chemical 
constituents including urea is brought about by dehydration always present 
m severe diabetic coma However in this series, the grade of nitrogen 
retention was much greater than that reported as a result of dehydration, 
and the retention occurred late after the anhydremia had apparently been 
overcome by the administration of large amounts of fluids The presence 
of oliguria, anuria, albumin, casts and red blood cells in the urine, edema, 
and in one patient convulsions can leave little doubt that the severe azotemia 
in these cases was due to direct retention as a result of acute functional renal 
failure 

Several factors have been suggested as being concerned in the develop- 
ment of this type of renal failure (1) shock, (2) dehydration, (3) dis- 
turbance of the plasma electrolytes, (4) increased destruction of endogenous 
protein, (5) insulin and (6) pathologic change in the kidney Most of 
these factors are probably interrelated 

Shock in various degrees of seventy accompanies all cases of severe 
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1 ABLE IV (Case 4) 


Case 4 

Urine 

Blood 

Date 

Sept 

1932 

Sugar 

Acetone 

Diacetic 

acid 

Albumin 

Casts 

Rbc 

Sugar 

Mg 

per cent 

NPN 

Mg 

per cent 

CO 2 

vol 

per cent 

8 

+ + -|--t- 

4- -h 4- 

4- 

4-4- 

+ 

480 

i 


9 




4-4-4- 

4- 

400 

103 

21 

10 

-i- + 

0 

4- 

1 4-h4- 

4-4- 

182 

120 


11 

+ 4- 





206 

114 

22 


Case 4 

Urine 

1 Treatment 

Comment 

Date 

Sept 

1932 

Vol- 

ume 

c c 

Fluid 
intake 
c c 



NaCl 

Gm 

Female, aged 55 Diabetes 4 yrs , on 
insulin 111 and no insulin 4 days 
Coma 18 hours 

8 

150 

3380 

145 

290 

i 

27 

Tenjp 97 4° F No edema Anuria 12 
hours 500 c c 10 per cent dextrose 
by vein 

9 

105 

4100 

75 

230 

36 

B P 140/70 Edema noted Anuria 10 
hours 750 c c 10 per cent dextrose 
by vein 

10 

112 

4600 

200 

180 

39 

B P 140/80 Emesis 90 c c Anuria 22 
hours 300 c c 25 per cent dextrose 
by vein Edema increased 

11 

510 

3500 

200 

no 

1 

BP 140/80 Voided 510 cc after 11 
p m 300 c c 25 per cent dextrose by 
vein Edema marked Died 2am 
Sept 12 


diabetic coma Dehydration, caused by loss of fluids and electrolytes from 
the blood, produces a condition of hemoconcentration The resultant di- 
minished blood volume, lowered blood pressure and capillaiy stasis combine 
to produce a condition of general vasomotor collapse Failure of the cap- 
illary circulation of the kidney follows with impaiiment of renal function, 
oliguria, anuria, and finally nitrogen retention 

That nitrogen retention may occur as a result of dehydration incident to 
low fluid intake, and excessive loss of fluid by polyuria, vomiting, sweating 
and hyperpnea, has been demonstrated by Bulger and Peters Further 
loss of fluids may occur by transudation from the blood vessels into the 
tissues Additional evidence that azotemia may be related to disturbance 
of the blood electrolyte are the observations of Blum,^® who m two cases of 
diabetic coma after partial recovery was able to produce marked nitrogen 
retention by restricting the chloride intake for six days When salt was 
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Table V (Case 5) 


Case 5 

Date 

March 

1931 

Urine 

Blood 

Succir 

1 

Acetone 



Albumin 

Sugar 

Mg 

per cent 

NPN 

Mg 

per cent 

CO. 

\oI 

per cent 

26 

+ + + + 

+ + + + 

+ + 

+ + 

+ + 

440 

39 

30 

27 

SI 

+ 

+ 

j 


230 



28 


+ 

+ 

+ + 

+ + + + 

! 133 

99 


29 

+ 








30 

+ + 

1 


+ + 





31 

++ 





487 

160 

114 

29 

1 

4* + ' 



4-4- 

i 

+ + + + 

542 

96 

171 

20 

2 

++ 




+ + + + 

160 

90 

223 

300 

9 


Case 5 

Urine 


Treatment 


Comment 

Date 

March 

1931 

Vol- 

ume 

c c 

Fluid 
intake 
c c 



M 

Female, aged 11 Diabetes 4 %rs, on 
insulin 111 and no insulin 1 \\eek 

26 

75 

2290 

146 

50 


Stupor 12 hrs Temp 97° F 

27 

34 

2840 

112 

60 

9 

Emesis 400 c c 

28 

165 

3160 

117 

0 

18 

Answers questions 50 c c 25 per cent 
dextrose b> vein 

29 

120 

1265 

70 

20 

■ 

Mj ringotomj , emesis 60 c c Hungr\ 
edema noted 50 c c 25 per cent dex- 
trose by X ein 

30 

225 

2215 

104 

25 

14 

Emesis 120 c c , edema noted 

31 

165 

1610 

100 

35 

14 

1 

B P 125/100, convulsions Spinal fluid 
negative 50 c c 25 per cent dextrose 
b\ vein 

1 

225 

775 

63 

20 

■ 

Convulsions, edema marked 25 c c 25 
per cent dextrose bj vein 

2 

210 

50 

25 

15 

1 

50 c c 25 per cent dextrose by vein 
Edema marked Died 3am Apr 3 
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again administered, the blood urea was restored to a normal level In a 
third case under the same legiine he was unable to produce azotemia De- 
pletion of the blood chlorides has been noted in diabetic acidosis Peters 
emphasizes that m severe diabetic toxemia the salt content of the blood may- 
be seriously depleted by the loss of chloride to furnish base to neutralize the 
organic acids present There is also increased excretion of salt in the urine 
because of the seveie glycosuria Hartmann believes that in the presence 
of hypochloremia there occurs an increase in the non electrolyte urea to com- 
pensate osmotically for the loss of chloride and carbonate from the blood 
Hypochloremia, however, apparent!)' is not a constant finding in diabetic 
coma with acute renal block, as the cases reported by Fitz,^ Bulger and 
Peteis,^® Fullerton and Lyall and Anderson ® levealed normal or increased 
blood chloride levels While hypochloremia may occasionally be the pri- 
mary cause in the production of azotemia m severe diabetic coma, it probablv 
IS more commonly concerned only as it contributes to the general state of 
dehydration 

Excessive breakdown of endogenous protein is said to occur in diabetic 
acidosis ® Atchley noted increased nitrogen excretion in his cases fol- 
lowing the withdrawal of insulin Dehydration which is present in all cases 
of seveie diabetic coma is often accompanied by marked destruction of body 
protoplasm This process may be concerned in the production of azo- 
temia 111 severe diabetic acidosis m the same manner that it is believed to 
cause nitrogen retention in high intestinal obstruction 

There are many points of similarity between diabetic coma with acute 
renal failure and the toxemia of high intestinal obstruction Shock, vomi- 
ting, dehydration, oliguria, anuria, nitrogen retention and hypochloremia 
have been noted in both conditions The same processes believed to be con- 
cerned in the production of the azotemia of obstruction may also be opera- 
ting in severe diabetic acidosis 

The possibility that insulin may be a factor in the production of nitrogen 
retention m diabetic coma has been suggested by Joshn " and by Bayer 
who reports a fatal case receiving 1145 units during six and a half days 
However, the more commonplace explanation is that these large doses were 
necessary because of the extreme grade of the acidosis piesent and that it is 
in such cases that nitiogen letention is most likely to occur Moi cover, 
urea retention was noted in fatal cases of diabetic coma before insulin was 
introduced ^ 

That some degree of nephropathy is present in the majority of instances 
of diabetic coma is indicated by the presence of albumin, casts and red blood 
cells in the urine Actual parenchymal renal damage probably results from 
the excessive excretion of ketones, acids and other metabolites MacNider 
demonstrated in dogs that the introduction into the blood of either acid oi 
alkali in amounts sufficient to alter the physico-chemical state of the blood 
to a degree that readjustment was impossible, caused severe renal insuf- 
ficiency to develop, and the kidnejs at autopsy lerealed changes similai to 
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those repoited in fatal diabetic coma with acute renal failure The patho- 
logic changes found in the kidneys of patients dying of diabetic acidosis 
with renal insufficiency haie been described by Warburg/ Snapper/^ Labbe/ 
Bayer/- and Kraus The lesions found have been designated as a nephro- 
sis and also as an early acute nephritis , the kidneys are large and pale with 
edema of the stroma, and degenerative changes in the tubular epithelium are 
a prominent feature Coburn ® found no evident renal change in two of his 
cases which came to autopsy, these cases ivere observed only a few hours, 
and evidence of nitrogen retention or of the urinary findings of renal disease 
was not given Joslin*' reports two fatal cases of this type with multiple 
abscesses of the kidney 

The treatment of diabetic coma with acute renal failure is likely to be 
discouraging m the majority of instances especially if nitrogen retention of 
any marked degree is present Coburn ® emphasizes the importance of 
blood transfusion and of the intravenous administration of hypertonic solu- 
tions of glucose and alkali Fullerton reports a case with a blood urea 
above 100 mg per cent that recovered after the administration of hypertonic 
dextrose solution intravenously In case 4 of this series after anuria of 22 
hours, there was an excretion of 510 c c of urine on the final day apparently 
as a result of the giving of hypertonic dextrose solution by vein, but in case 
5 it had little or no effect Root -® successfully treated three cases with 
blood non-pro tein-nitrogen retention of over 100 mg per cent, with hy’^per- 
tonic salt solution intravenously He believes that hypochloremia is an 
important causative factor in this condition, although in one case recorded 
the blood chlorides were 463 mg per cent John-" describes a case with 
severe azotemia that recovered after the administration of Fisher’s solution 
by vein The use of alkali has been advocated in diabetic coma by Starr 
and Fitz,^® Bock,'^ Hartmann,-® Marriott,-® Bowen and others, and its use 
opposed by Joshn,® Peters,^® Lemann and others In cases 1 and 2 of 
this series alkali was given but without apparent effect either clinically or 
chemically Present experience would seem to indicate that oliguria, anuria 
and nitrogen retention in diabetic coma can best be combated by overcoming 
the dehydration and hemoconcentration present with large amounts of 
normal saline given in part intravenously Hypertonic salt solution should 
be administered by vein especially if hypochloremia is present and intra- 
venous infusions of hypertonic dextrose solution given particularly if hyper- 
glycemia IS not marked In the presence of hypotension and shock, fluids 
and insulin should for the most part be given by vein When other methods 
fail to relieve shock and anuria there is justification for the use of blood 
transfusion 

Summary 

Five cases of fatal diabetic coma wnth acute functional renal failure 
have been reported, with clinical, laboratory and treatment data The pos- 
sible explanations for this tvpe of kidney insufficiency have been discussed 
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Its development would seem to depend on the following sequence of events, 
depletion of water and electrolyte from the blood incident to diabetic aci- 
dosis, bringing about a condition of dehydration and hemoconcentration 
with diminished blood volume and hypotension A state of so-called shock 
follows with failure of the capillary circulation of the kidney, impairment 
of renal function, oliguria, anuria, and finally nitrogen retention In the 
cases with nitrogen retention of any marked degree actual pathologic changes 
111 the kidney parenchyma develop and become the important factor in the 
insufficiency The prognosis m diabetic coma with marked nitrogen reten- 
tion must be guarded, some patients will recover after exhibiting symptoms 
of uremia while others progress to a fatal termination in spite of all treat- 
ment 

For permission to report these cases the author is indebted to Dr Edward C Reifen- 
steifi, Professor of Medicine and Director of the Medical Service of the Unwersity Hos- 
pital, Syracuse Univ'ersity School of Medicine 
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INCIDENCE AND SIGNIFICANCE OF THE ROENT- 
GENOLOGIC NICHE IN DUODENAL ULCER-' 

By B R Kirklin, M D , F A C P , and H A Burch, M D , 

Rochcsic), Minnesota 

In 1911, at the fortieth assembly of the German Surgical Society, Mar- 
tin Haudek mentioned the niche as one of the roentgenologic signs of duo- 
denal ulcer, and in a formal paper published in 1912 he cited among several 
cases four in which niches were demonstrated In these cases the crater of 
the ulcer was depicted by a small deposit of bismuth which could scarcely be 
displaced by manipulation and corresponded to a point on the abdomen that 
was sensitive to pressure Although his descriptions and drawings were 
convincing, the new sign of duodenal ulcer apparently received little atten- 
tion, and the diagnosis continued to be based chiefly on clinical symptoms m 
combination with roentgenologic signs of hypermotihty and other secondar)' 
manifestations In 1914, Lewis Gregory Cole placed the diagnosis on the 
logical, practical, and substantial basis of bulbar deformity caused by in- 
duration or cicatiicial contraction resulting from the ulcer On that oc- 
casion he said also that in some instances the bismuth-filled crater of the 
ulcer could be seen in profile or face But distortion of the bulb proved to 
be such a constant and reliable sign that most examiners still regarded the 
niche as a mildly interesting but i elatively unimportant detail 

Not until 1923, when Akerlund reported an incidence of 60 per cent of 
niches in more than 100 cases of duodenal ulcer, was this sign given more 
than passing consideration Since then various computations as to the fre- 
quency with which a niche can be demonsti ated have appeared, such as those 
of Diamond, 66 6 per cent, Carman and Sutherland, 13 27 per cent, Berg, 
50 per cent, Albrecht, 90 per cent, Akerlund, 75 per cent (in 1931) , Kir- 
klin, 15 24 per cent, Geyman, 64 per cent, Clark and Geyman, 54 per cent, 
Ettinger and Davis, 50 per cent For comparison with these estimates we 
have again reviewed the records of this clinic for the 15 months ending 
March 31, 1935 During that peiiod duodenal ulcer was diagnosed roent- 
genologically in 1,489 cases, and the presence of a niche was noted in only 
264, or 17 7 per cent The marked discordance in these statistics led us to 
inquire further into the problem of incidence, not with the expectation of 
solving it decisively, but with the hope of finding probable reasons for some 
of the discrepancies 

Diverse conceptions of the criteria by which the niche should be judged 
probably underlie the entire disparity of incidence It is generally agreed 
that, depending on the angle of view, niches may be marginal (figure 1) 
or central (figures 2 and 3) , that they are more oRen situated on the mesial 

before the Philadelphia meeting of the American College of Physicians, May 1, 

From The Majo Clinic, Rochester, Minnesota 

436 



IHE ROENTGENOLOGIC NICHE IN DUODENAL ULCLR 


437 


bolder or posterior oi anterior wall of the bulb but may occur in the base 
or lateral i\all oi m the descending poition of the duodenum (figure 4) , 
that usually they ai e small, with a diameter from one or two mm to one cm , 
that they may be hemispherical, angular or irregular m profile, and that an 
mdnidual niche should maintain the same site and form during the exami- 
nation and at reexamination To these characteristics we i\ould add, as 
would other examiners i\ho depend primarih on roentgenoscopy for di- 
agnosis, that the deposit of barium in the crater should persist for a time, 
not only when the bulb is evacuated spontaneously or by steady pressure, 
but also and especiall} when the bulb is subjected to palpatory manipulation 



Fig 1 Marginal niche on lesser curvature side of bulb 


This immediately brings up the collateral question as to the technic that 
should be employed Most of those examiners who have found a high per- 
centage of niches emplo}- roentgenography with the well known compression 
apparatus as a routine, and they insist that many small niches will otherwise 
escape roentgenoscopic observation But, even if it is conceded that roent- 
genograms will depict minute niches that cannot be seen on the fluoroscopic 
screen, the roentgenographic method introduces a new factor of error in the 
opposite direction In the many cases of duodenal ulcer, whether tem- 
porarily healed or active and with or without a definite crater, in which the 
bulb presents multiple spastic or cicatricial sacculations or a pseudodiver- 
ticulum, any or all of the pouches may retain barium under the steady pres- 
sure employed in the roentgenographic method and may be mistaken for 
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niches Moreo^er, by this method a small aggregation of barium may be 
pent up in the pyloric canal or in the mucosal folds of a normal bulb and 
thus simulate a niche On the other hand, by roentgenoscopy with manip- 
ulation, practically all pseudoniches can be emptied and by this feature 
distinguished from ti ue niches 

At the clinic, compiession roentgenogi aphy is often employed to depict 
duodenal niches and other phenomena of which a permanent record is 
desired In our hands this method has not as yet disclosed any niche which 
had not been discerned roentgenoscopicallj However, any examiner who 
IS at all doubtful as to the rehabilitj of his roentgenoscopic technic is quite 
justified in using compression roentgenograph)’^ as a loutine 



Fig 2 Large central niche appearing on pressure 


Differences in bases of computation may also account for some of the 
variances All estimates from the clinic, including those of Carman and 
Sutherland (13 27 per cent of niches), those of Kirklm (IS 24 per cent), 
and the present computation of 17 7 per cent, repiesent the ratio of cases in 
which a niche was discerned to the total number of cases in which duodenal 
ulcer was diagnosed roentgenologically It is true that by no means all of 
these diagnoses had been confirmed surgically or otherwise, for the larger 
proportion of the patients were not operated on, and in a great number of 
cases the ulcers undoubtedly were healed at the time of examination But, 
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at this clinic, errors in the roentgenologic diagnosis in cases in which patients 
were operated on have not for many years exceeded 5 per cent, hence it as 
considered fair and reasonable to take the entire number of diagnoses as a 
basis foi calculating the percentage of niches seen with roentgen-ra} s 
Further, the patients were not a selected group with such marked gastroduo- 
denal S}mptoms that positive roentgenologic data could be expected, but 
many patients were included whose sjmptoms i\ere vague, trivial or an- 
cient and for whom the examination was ordered as a routine to exclude 
organic disease of the digestive tract Thus it is safe to assume that healed 



Fig 3 Central niche, constant in all four news 


ulcers predominated over those that were active and that ulcers with craters 
were decidedly in the minority 

Akerlund’s estimate, in 1931, of 75 per cent of niches was based on 
“ cases of ulcer definitely established radiologically,” German's 64 per cent 
on “ bulbs having deformity characteristic of duodenal ulcer,” and Clark 
and Geyman’s 54 per cent on “ all cases of duodenal ulcer ” In contrast 
with these, Berg’s 50 per cent was based on “ all cases proved by operation,” 
and Diamond’s statements indicate that his 66 6 per cent was also derived 
from surgically proved cases Ordinaril}', patients having duodenal ulcer 
are not subjected to operation unless sjmptoms and signs are se\ere, and 
such patients are likety to ha\e a relativelj high ratio of actne ulcers iMth 
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ciaters capable of demonstration as niclies It is noteworthy, however, that 
equally high or higher percentages of niches ivere found by some of the 
obseivers in patients in whom roentgenologic evidence of an ulcer was con- 
clusive but many of whom presumably were not operated on But this 
apparent inconsistency should not be overemphasized, for the basic groups 
that included nonsurgical cases may have comprised chiefly patients who 
had pronounced symptoms and hence probably had a large proportion of 
active, crateriform ulcers As an instance in point, we reviewed the first 
100 cases of clinically active duodenal ulcer encountered m the roentgeno- 



Fig 4 Large niche in second portion of duodenum 


logic section of the clinic this year In each of these cases the syndrome, 
with or without signs of hemorrhage, was so emphatic at the time of exam- 
ination that the clinician regarded the lesion as active, and a roentgeno- 
logic niche was discerned in 38 of the 100 cases In othei words, the in- 
cidence of crateriform ulcers in this selected group of cases is twice as high 
as in the unselected group 

To obtain anatomic data on the incidence of the niche, we have studied 
176 ulcers taken at necropsy from 140 subjects during the period from 
January 1, 1931 to January 1, 1934 Among the 140 subjects, 67 had 
healed ulcers only, 14 had both healed and active ulcers, and 59 had active 
ulcers only In 66 of these 67 cases of healed ulcers alone no pit remained 
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at the site of the lesion, in only one was there a minute depression which 
might have been construed as a niche at roentgenologic examination Of 
the 73 cases m which ulcers had been active (14 plus 59) there were definite 
craters in thirty-six Thus craters probably demonstrable as roentgeno- 
logic niches during life w'ere present m 37 of 140 subjects, or 25 4 per cent 
Of the 73 with active ulcers, if this group is taken as a basis, slightl)- less 
than 50 per cent had ulcer craters that were potentially demonstrable as 
niches On the other hand, of the 176 ulcers, comprising healed, active, 
combined, and multiple lesions, only 40, or 22 7 per cent, were capable of 
exhibition as roentgenologic niches 

This low anatomic incidence is consonant with the still lower roentgeno- 
logic incidence observed at the clinic, for the roentgenologist cannot discover 
all existing craters Our data are not presented as being decisive It could 
be argued that an apparently craterless ulcer in a cadaver might have pro- 
duced a demonstrable,roentgenologic niche during life, when the tissues were 
engorged and the contractile tonus of the muscularis mucosa was present 
It could also be argued that subjective elements entered into judgment as 
to the presence or absence of a crater, although eyery effort was made to 
avoid prejudice and to resolve doubts m favor of the presence of a niche 
In fact, conclusive statistics as to the frequency with which niches occur can 
scarcely be obtained, for in every case it would be necessary to show that the 
roentgenologic niche corresponded 'precisely to a crater disclosed at opera- 
tion or at necropsy, and even here the personal equation would enter So, 
although for the reasons cited we adhere to the belief that the actual in- 
cidence of the niche in material comparable to ours is low, we do not ques- 
tion the skill or competence of observers who report high percentages In- 
deed, we would be glad if we could confirm their opinion, for the niche is 
an important item in the diagnosis of ulcer 

Significance of the Niche 

Roentgenologically, the niche has a threefold significance, fof it is an 
important sign of ulcer, indicates that the ulcer is active, and is a valuable 
criterion in appraising the effect of treatment 

A definite niche is pathognomonic of ulcer, and the only sign that is 
pathognomonic Occasionally a niche is the sole sign, and in all other 
respects the duodenum is normal (figure 5) Usually, in such cases, the 
niche appears as a comparatively dense fleck internal to the bulbar contour 
when the duodenal walls are approximated by compression Further, when 
the bulb presents multiple sacculations, it is seldom safe to assume that any 
particular recess is the crater of an ulcer unless a corresponding internal or 
marginal fleck persists under manipulation, and an incisure opposite a 
marginal recess is much less convincing ev idence that tlie recess is the crater 
of an ulcer Another rare and striking variety of niche is the accessory 
pocket produced by a perforated ulcer v ith excavation into the pancreas or 
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liver The moie or less lounded cavity fills with barium and the nariow 
channel leading to the duodenum is usually depicted These tributes to the 
niche do not detract fiom the general lehabihty of duodenal deformity as a 
sign of ulcei Simulants fiom other causes aie well known and can usually 
be identified, and if reliance could not be placed on dcfoimity, a large pro- 
poition of ulcers would escape recognition The only shortcoming of this 
sign IS that by defoimity alone active ulcers cannot be distinguished from 
those that are healed 

The niche is piacticall)^ an unequivocal sign that an ulcei is active, for 



Fig S Large central niche depicted in two lower \iews under pressure, in the two upper 
views, made without picssuic, the bulb appears to be normal 


healed ulcei s with demonstiable depressions aie so laie that they can be 
disregaided But the niche is not the sole sign of activity Increased ir- 
1 liability of the bulb, as shown by rapid emptying and quickly changing 
contour, is an equally tiustwoithy index Often, in addition, the internal 
relief has the diffusely mottled appeal ance chaiacteiistic of duodenitis, and 
the activity of the piocess cannot be doubted When the bulb is defoiined, 
but a niche cannot be discerned and maiked iriitabihty oi evidence of duo- 
denitis is also absent, it is the custom at the clinic to i etui n a i oeiitgenologic 
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diagnosis of ulcer and leave to the clinician the task of determining whether 
it IS probably active oi healed 

In determining the response of an ulcer to tieatment, the niche is a 
factor of moment If the niche diminishes or vanishes, it is indicative of 
progress toward cure But disappearance of the roentgenologic niche does 
not necessarily signify that the ulcei has healed Roentgenologists agree 
that florid ulcers often have no .discernible craters Mann has shown that 
the craters of expei imentally produced peptic ulcers m process of healing 
gradually All with gianulation tissue, and that by proliferation of the 
marginal mucosa the granulation tissue is forced out of the crater like a 
plug These observations accoid with the cited ratio of craters in active 
ulcers found at necropsy and support the opinion that in the usual series 
of patients having healed, partially healed, and florid ulcers, niches would 
scarcely be demonstrable m more than 25 pei cent of cases 

Whatever its incidence ma)'’ be, the niche should be sought for diligently 
at every examination, for it is incumbent on the roentgenologist not only to 
discover existing ulcers, hut also to furnish all available information con- 
cerning their activity 
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PERSONALITY AND THE ENDOCRINES, A STUDY 
BASED UPON 1400 QUANTITATIVE 
NECROPSIES ' 


By Walter Freeman, M D , F A C P , Washington, D C 


In recent times theie has been mtensne study of the excesses and de- 
ficiencies of the glands supplying hormones to the body, and a multitude of 
clinical syndromes have been described It is now possible, on the basis of 
stiuctural and biochemical studies, to identify disturbances in a number of 
these glands When it comes to personality studies in relationship with the 
endocime system, howevei, theie is a school of thought which, in the quaint 
words of Benjamin Franklin ^ concerning the medical school in Edinburgh, 
“ seems better calculated to please the fancy than to foim the Judgment ” 
The Italian school of constitutional pathologists under Viola “ probably 
started this trend of thought, but, like many another imported plague, the 
idea became pandemic, and reached its acme in Berman’s book, “ The Glands 
Regulating Personality ” ^ At the piesent time the antivirus of common 
sense, aided by truly scientific researches, has brought about a better balance, 
so that Hoskins ^ can write “To those who, in the present state of our 
knowledge, would glibly re- write physiology and psychology in terms of 
pituitary functions the timorousness of the proverbial angel is commended ’’ 


T HE Personalities 


In previous communications piesented before this College four funda- 
mental personality reaction types have been described cycloid, paranoid, 
schizoid and epileptoid The individual of cycloid temperament is extra- 
verted, industrious, subject to fluctuations in mood, athletic and highly 
sexed The paranoid individual is leserved, suspicious, antagonistic, em- 
bittered and calculating The schizoid patient is introverted, retiring, self- 
deprecatory, studious, meticulous and low m physical vitality The epi- 
leptoid individual is moody, pedantic, devout, and subject to paroxysmal 
headaches, rages, fits When any person suffers a sufficient exaggeration of 
one of these trends (which may be found in all people) he becomes danger- 
ous to himself or others and requires psychiatric caie It has further been 
emphasized m the previous studies that these undei lying personality reac- 
tions may become exaggerated not only as the result of some as yet obscure 
etiology resulting in the so-called major psychoses, but also as the result of 
organic disease of the brain such as senility, syphilis, arteriosclerosis, and 
the like When the conti oiling balance of the mind breaks down, the in- 
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dividual’s personality deviates more or less in one or another of the direc- 
tions enumerated above, cycloid, paranoid, schizoid, or epileptoid This 
IS the reason why material fiom psychotic patients offers such a splendid 
oppoitumty for the investigation of various somatic factors involved in the 
genesis and determination of the personality of the individual If it can be 
shown, for instance, that those who show a paranoid trend have large 
suprarenal glands and small thyroids, some insight may be gained into the 
mechanism of personality A biometrical study " that will shed light on this 
question is now under way In a recent paper dealing with the weight of 
the endocrine glands,® I concluded with the apologia “ In defense of this 
method of appioach to the stud} of mental disorders, it may be said that if 
statistically significant differences aie found m the glands of men who be- 
ha\e differently, even though due allowances are made for age, sex, race, 
weight, and statuie, then these differences will assume an importance fai 
beyond the few grams, or milligrams even, that may separate their mean 
weights 

The Material 

During the past 10 years, psychotic patients dying at St Elizabeth s 
Hospital have been submitted to quantitative necropsy, even the pineal 
and parathyroids being removed and weighed before being studied his- 
tologically Moreovei, in most of the cases it has been possible to obtain 
photographs of the body beforehand so, that growth disorders and con- 
stitutional types might be determined The material has been classified 
into the four personality types irrespective of the etiology of the mental 
disorder by my colleague. Dr Nolan D C Lewis 

For the purpose of this study I have selected from the material cases 
showing the most marked deviations in the weight of the individual en- 
docrine glands with the possibility in mind that there might be a general 
family lesemblance, so to speak, among those possessing, say, large normal 
thyroids, which might be contrasted with the characteristics of a group 
showing small thyroids 

The dangers of too implicit reliance upon postmortem data cannot be 
too frequently reiterated Nevertheless, until the time comes when clinical 
assay of active endocrine principles m the circulating blood becomes possible, 
the method of pathologic anatomy must receive due consideration Too 
many patients with outspoken diabetes have been found to possess an 
abundance of normal islet tissue, and too many patients with sclerosis and 
hyalinization of the islets of Langerhans have been innocent of glycosuria 
to make it axiomatic that diabetes mellitus is a disease only of the pancreas 
In all probability there are large factors of safety in each endocrine organ 
and also, as has been abundantly proved, interrelationships among the glands 
that balance one against the other 

The biometrical method is empirical let us examine the results 
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Large Glands and Small Glands * 

Epiphysi'i The pineal gland aveiages between 150 and 185 mg in 
weight Twenty-six patients, with glands weighing 400 mg or over, were 
compared with 24 patients carrying glands weighing less than 50 mg No 
differences whatever could be observed in the trend of the personality 

Hypophysi ? The important sex differences in the pituitary gland make 
it advisable to consider males and females separately In the male the 
gland averages from 690 to 730 mg m weight Twenty men with pitui- 
taries weighing over 1000 mg were compared with 14 men in whom the 
pituitaiy weighed 400 mg oi less The material is small but the propor- 
tionate representation of each of the peisonality leaction types is almost 
exactly that of the whole group of 1400 cases In the female, the average 
weight of the gland is from 760 to 815 mg Fifteen women, with glands 
weighing 1100 mg or more, were compared with 21 possessing glands 
weighing 500 mg or less From the standpoint of peisonality there is a 
little higher incidence of manic-depressive temperament (c)’-cloid personality) 
in those possessing large pituitaiies, while an unusually large percentage 
(4 out of 21 cases) of those with small hypophyses were undifferentiated 
as to personality From this it may be inferred that the pituitary supplies 
an energy drive that enables the personality to unfold There is little evi- 
dence that it determines the personalit}’-, since the gieat groups of schizoid 
and paranoid personalities are almost perfectly balanced 

Thyroid The weight of the normal thyroid gland langes, on the 
average, between 16 and 23 grams Fifteen patients, with healthy thyroids 
weighing 50 grams or more, were compared with 21 patients in whom the 
gland weighed less than 8 grams The material is quite small, but again 
there is an undue proportion of patients with undifferentiated personalities 
among the “ small-thyroid ” group, and a correspondingly large representa- 
tion of the cycloid group in those bearing large thyroids It is quite striking 
that 10 of the 22 “ small-thyroid ” patients had pituitanes weighing 500 mg 
or less 

In view of the relationship emphasized by Hoskins between thyroid 
deficiency and dementia precox with its predominant schizoid tendency, 
special attention was given to the presence of small thyroids in association 
with schizoid personalities In the females, this association was quite sug- 
gestive, but in the males the opposite trend was observed It seems likely 
that the diiving force of the thyroid is of importance in developing the 
personality rather than in orienting it in any particular direction 

Paiathyrords The parathyroid glands average from 145 to 170 mg 
in weight Thirty-one patients, with glands weighing 300 mg or more, 
were compared with 21 patients with glands weighing 50 mg or less In 

* The averages gl^ en are those obtained in the previous study s the two figures repre- 
senting the upper and lower figures for sex-race combinations For instance in the case 
of the pineal the figures are white male, 172 mg , colored male, ISl mg , white female, 
183 mg , colored female, 157 mg 
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View of the suspected relationship between hypoparathyroidism, tetany and 
epilepsy, it was illuminating to find two epileptics witli large parathyroids, 
and one with small parathyroids Furthermore, with legard to the known 
irritability of the nervous system m parathyroid deficiency, it was un- 
expected to find the aggressive paranoids and submissive schizoids exactly 
balanced There was a moderate percentage of c}cloid individuals with 
large parathyroids, while this temperament was disclosed only once among 
those having unusually small parathyroids On the whole, it must be con- 
cluded that the parathyroids are of little importance m the fundamental 
personality trend of the individual 

Thymus The thymus averages from 12 to 18 grams in weight It 
IS extremely susceptible to changes in nutrition so that the weight of the 
gland IS of relatively little importance On the other hand, there is ordi- 
narily an involution of the parenchymatous elements, so that in this gland 
the percentage of lymphoid tissue has been correlated with personality type 
Thirty-two patients with thymus glands presenting 20 per cent or more of 
parenchymatous tissue were compared with 42 patients m whom the thymus 
tissue was reduced at most to a few strands The outstanding feature was 
the high proportion (44 per cent) of epileptoid personalities in the persistent 
thymus group, wheieas in the whole number of cases, the epileptoids ac- 
count for only 8 6 per cent There were three epileptoids among the 42 
cases with completely involuted thymuses Does this mean that the thymius 
determines the epileptoid personality reaction^ There appears to be some 
disturbance of the general bodily development in a fairly large number of 
those presenting persistent thyraus glands, a softness and rounding of 
contours indicating possibly a positive water balance On the other hand, 
the thyTOus is known to undergo rapid involution m response to \arious un- 
favorable conditions like infections and especially' wasting diseases Most 
of the epileptoids die rather rapidly' when their time arrives, and as a group 
they are younger, so that while the association of persistent thymus and the 
epileptoid reaction is a pronounced one, it would be hazardous to state that 
epilepsy is due to persistence of the thymus gland In any case, it should 
be an easy' matter to provoke involution in the thymus by means of roentgen- 
rays in a large number of epileptics and to study tlie results The schizoid 
and paranoid personality reactions show no differences, while individuals 
with cyclothymic tendencies have a little higher representation in the “ small- 
thymus ” group 

Supfarenals The suprarenal glands average from 12 5 to 15 5 grams 
in weight Twenty'-three patients Avith glands iveighmg 20 grams or more 
have been compared with 25 others carry'ing glands weighing less than 8 
grams Lack of personality' differentiation is again a feature of those 
with small suprarenal glands, six out of the 25 presenting insufficient per- 
sonality' characteristics to allow them to be grouped On the other hand, 
among those with large suprarenals there is a slightly greater representation 
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of the aggressive paranoid group 1 he differences are too small, however, 
to be more than suggestive 

Testes •The weight of the testes averages from 25 to 30 grams In 
this study 31 patients with testes weighing over 45 grams were compared 
with 18 patients in whom the testes weighed less than 10 grams Nine of 
the 3 1 with large testes belonged in the cycloid group, while only one patient 
with small testes fell in the same group As shown in a previous com- 
munication,® the large testis seems to be a rather general characteristic of 
the cycloid group Except for this, there is no outstanding difference be- 
tween the large-testis group and the small-testis group although paranoid 
personalities are common in the latter The histones of these patients have 
not been exhaustively studied, but it is mentioned in the abstracts of three 
of the former that homosexuality was present, while this phenomenon was 
not encountered among those possessing small glands 

In contrast with the mildly suggestive findings on correlating the size of 
the testes with the type of personality, it seems justifiable to point to the 
rather pronounced somatic differences observed in these two groups, as 
indicated m the accompanying table 


Table I 

Incidence of Somatic Disorders and Personality Deviations Correlated with Size of Testes 



Percentages 

1 

Personalit}' 


U 

o; 

JO 

e 

3 

Per cent 

Blood pressure 
over 160 mm 

Circulatory 

deaths 

Hirsutism 

c 

o 

u. 

u 

2 

CQ 

Large hips 

Gynecomastia 

Hairless body 

Homosexualitv 

Personality 

undifferentiated 

Cycloid 

personality 

Paranoid 

personality 

Schizoid 

personality 

Epileptoid 

personality 

Large testes 

Small testes 

31 

18| 


55 

54 

45 

5 

31 

0 

58 

11 

36 

61 

0 

17 

i 

22 

83 


H 

i 29 

6 

32 

55 

29 

22 

3 

5 


Ovanes The ovaries average four to five grams in weight A group 
of 15 women whose normal ovaries weighed more than 10 grams was com- 
pared with another group of 27 women whose ovaries weighed less than 1 7 
grams Aside from a comparatively low incidence of paranoid individuals 
among those possessing large ovaries, no outstanding deviations from the 
normal distribution were noted 


Discussion 

The relatively slight relationship between the condition of the individual 
endocrine glands and the fundamental personality of the individual possess- 
ing them has been emphasized by Curschmann as follows “ In spite of 
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marked psychic sluggishness the premorbid psychic personality is alwa} s and 
even strongly preserved m severe myxedema ” Furthermore, Engelbach 
states “ One of the most common reactions attributable to the ner\ ous 
system (m endocrine diseases) is that of general exhaustion and lncapaclt^, 
which can be related to nearly all of the ductless glands ” Finally fore- 
casting the results of this endocrine study I stated “ The study of the 
constitution will reveal the slight part pla>ed by the endocrine glands as 
such (with the exception of the thyroid) m the development and direction 
of the pS)choses, and the dominant position of these glands m the ordering 
of bodily growth and form ” 

What may be said on the other side ? Wertham m a constitutional 
study of 923 cases of mental disease, found 21 per cent m whom disorders 
of growth were present in one form or another The incidence was highest 
(36 per cent) among the schizophrenics, about equal m the paranoids and 
epileptoids (29 and 26 per cent) and lowest among the manic-depressn^s 
(2 per cent) Following these observations he states “ Just as patients 
with manic-depressive psychoses show a tendency^ toward unstunted and 
harmonious bodily growth so they are also usually personalities with 
likewise harmonious mental maturation The affective psychosis interrupts 
this mental development, but m most cases does not essentially’^ deflect it 
Schizophrenic patients, on the other hand, who show the largest number of 
disorders of phy’sical growth, frequently show also m their prepsychotic 
mental development traits of inharmonious growth, immaturity and com- 
binations of mental precocity’ and arrested dev elopment in intellectual, emo- 
tional and instmctiv’e life ” 

Nothin surv’ey’ed the population of a state hospital and found only 
eight cases of outright endocrmopathy among 6000 patients ^ “ This in- 
frequency seems to indicate that the relationship of the endocrine dy’sfunc- 
tion to mental disorders has been overrated considerably’, especially’ if we 
bear in mind the frequent occurrence of endocrine dy’sfunction without 
psychoses ” 

Experiments upon animals, and operations upon human beings serv’e to 
corroborate the conclusions to be drawn from the study of the material 
presented in this paper Castration in either male or female does not alter 
the fundamental personality of the individual, turn him from a cycloid tem- 
perament to a schizoid one or vice v’ersa Nor does excision of the thyroid 
gland nor destruction of the hypophysis by disease The patient with Ad- 
dison’s disease may present certain peculiarities of behav’ior that stamp him 
as different from his fellows, but given even as small a number as 20 patients 
with Addison’s disease it is fairly’ certain that all the personality ty’pes enu- 
merated above will be found among them 

The question of personality lies deeper m the mists of genetic constitu- 
tion than in the endocrine system 

Two important functions, as far as the personality’ is concerned, may 
safely be granted to the endocrine system These are emotional stability’, 
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and energy diive The irritability and emotional instability seen in 
hyperthyroidism, in hypennsulmism, in hypoparathyroidism and in ceitain 
other endocrmopathies, are relieved by restoring the normal endocrine 
balance The energy drive is augmented to a greater or less degree by cor- 
lecting any deficiency of the hypophysis, thyroid, suprarenals or gonads 
Nevertheless, as far as determining whether an individual shall be a proud, 
sensitive, suspicious, paranoid individual or a timid, shut-in dreamy schizoid 
person, a boisterous, jolly, hail-fellow-well-met cycloid, or a moody, pedan- 
tic, egocentric epileptoid individual, the endocrine glands would seem to have 
little say in the matter 
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THE RELATIONSHIP OF THE FLAT CHEST TO 
INTELLIGENCE 

By S A Weisman, M D , F A C P , Minneapolis, Minnesota 

In a series of reports ' previously published I emphasized the following 
facts 

1 That the healthy normal adult chest Avas, contrary to the general belief, 

flat and that the tuberculous chest Avas deep 

2 That at birth the chest is almost round, and that by the age of five about 

87 per cent of the total flattening out process already has taken place, 
and that there is only about 13 per cent difference betAveen the con- 
tour of the chest of a Aac year old child and a fully mature adult 
type of chest, Avhich is attained at puberty 

3 That children from better environmental districts are not only taller and 

heavier but also have a flatter type of chest 

It is the purpose of this study to determine AAdiether or not there is any 
correlation betAveen the shape of the chest and intelligence 

In 1893, Porter,- from a study made on many thousands of St Louis 
school children concluded, “ Children Avho possess more than ordinary poAver 
of mental labor, as measured by their progress m their studies, are heavier, 
taller and larger in girth of chest than their less gifted companions of the 
same age ” 

About thirty years ago Rietz’s ® measurements of the height and AA’-eight 
of some 20,000 Berlin school children shoAved that brighter children are 
better developed physically 

Goddard’s * measurements of the height and Aveight of feeble minded 
children indicated that there is a close correlation betAveen physical groAvth 
and mental activity, and in 1917 Courtis ® believed that children Avho are 
poorly deA^eloped ph) sically are usually dull mentally 

Francis Galton,® in his book “ Hereditary Genius,” published m 1869, 
concluded that men of genius tend to be Avell developed physically He 
states, “ A collection of living magnates m various branches of intellectual 
achievement is ahvays a feast to my eyes being, as they are, such massive, 
vigorous, capable-looking animals ” 

In 1918 GoAVin made a study of the height and AA'^eight of 1,037 Amer- 
ican executives, Avhich number included goA'^ernors, United States senators, 
mayors of leading cities. University presidents, bishops, merchants, manu- 
facturers, insurance company presidents, and railroad company presidents 
He found the average height to be 71 4 inches and the aA’^erage Aveight 181 1 
pounds (table 1) The aA'^erage height of 1,000,000 United States army 
recruits is 67 5 inches 

♦Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
^ pepartment of Medicine, Unnersity of Minnesota and Glen Lake Sanatorium, 

Oak lerrace, Minnesota 
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Table I 


Physique in Relation to Position 
(Gowin) 


Class 

Height 

Difference 

Weight 

Difference 

Bishops 

Preachers, Small Towns 

5 10 6 

5 88 

1 8 in 

176 4 
159 4 

17 0 Ib 

University Presidents 

Presidents, Small Colleges 

5 10 8 

5 96 

1 2 m 

181 6 
164 0 

17 6 ]b 

City School Superintendents 

Principals, Small Towns 

5 10 4 

5 97 

1 7 in 

178 6 
157 6 

21 0 Ib 

Presidents, State Bar 

County Attorneys 

5 10 5 

5 10 0 

5 in 

171 5 
162 4 

1 

9 1 lb 

Sales Managers 

Salesmen 

5 10 1 

5 9 1 

1 1 in 

182 8 
157 0 

25 8 lb 

Railroad Presidents 

Station Agents 

5 10 9 

5 94 

1 5 in 

186 3 
154 0 

31 7 lb 


Woodrow " in 1919 and Baldwin and Stecher ® in 1922 showed that 
there is an intimate relationship between mental and physical development 
In the development of the brain Scammon has shown that the o-reatest 
percentage of growth takes place m the first year of life and that by die age 
of five the brain has attained to about 85 per cent of its total adult wei^-ht 
(graph 1 ) This development of brain weight runs practically parallel 
with the flattening out process of the chest from infancy to maturity 
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Table II 

Relationship of Scholastic Standing to Thoracic Inde\ — Girls 


Age 

Grade 

No Cases 

Av T I 

Av Dev 

St Dev 

P E 


F 

35 

721 

3 8 

4 01 

4586 

5 

A 

29 

725 

3 6 

4 22 

5261 


C 

199 

714 

34 

4 70 i 

1488 


F 

129 

710 

34 

4 27 

2495 

6 

A 

106 

706 

3 2 

4 44 

2900 


C 

444 

713 

3 1 

4 12 j 

1281 


F 

111 

705 

3 4 

3 05 i 

1888 

7 

A 

90 

706 

3 6 

4 46 

3102 


C 

475 

723 

3 8 

4 68 

1484 


F 

111 

717 

34 

4 09 

2563 

8 

\ 

127 

708 

2 9 

3 84 

2225 


C 

595 

709 

3 2 

4 23 

1147 


F 

127 

704 

3 7 

4 17 

2495 

9 

A 

77 

703 

3 8 

4 82 

3710 


C 

671 

702 

3 2 

4 30 

1147 

10 

F 

131 

699 

1 9 

4 19 

2361 

A 

84 

698 

! 3 2 

3 90 

2832 


C 

610 

695 

[ 3 6 

4 60 

1281 

11 

F 

139 

701 

3 5 

4 22 

2361 

A 

65 

684 

4 2 

5 39 

4519 


C 

371 

676 

2 8 

4 25 

1416 

12 

F 

111 

707 

3 8 

4 83 

2833 


30 

686 

3 1 

3 97 

4845 


C 

537 

696 

39 

4 82 

1349 

13 

F 

57 

695 

4 

5 20 

4656 

A 


698 

45 

6 11 

6137 


L 

331 

690 

4 3 

5 31 

2225 

14 

F 

62 

702 

4 2 

5 70 

4858 

A 

44 

688 

3 6 

4 70 

4719 


C 

308 

683 

45 

5 43 

2090 

15 

F 

74 

690 

4 2 

5 32 

4114 

A 

18 

652 

2 3 

2 69 

4384 


C 

358 

681 

4 2 

5 48 

2023 

16 

F 

41 

706 

5 6 

6 70 

6745 

A 

11 

679 

5 5 

8 53 

1754 


C 

208 

679 

4 2 

4 95 

2292 

17 

F 

27 

682 

43 

5 19 

6699 

A 

7 

675 

40 

4 66 

1 214 


c 

83 

677 

45 

5 03 

3709 

18 

F 

7 

733 

3 1 

4 18 

1 079 

A 

2 

654 

2 

2 24 

1 011 


C 

17 

691 

5 

5 99 

9438 
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Table III 


Relationship of Scholastic Standing to Thoracic Index — Boys 


Age 

Grade 

No Cases 

Av T I 

Av Dev 

St Dev 

P E 


F 

37 

735 

3 

35 

3794 

5 

A 

21 

728 

42 

5 1 

7486 


C 

186 

724 

3 5 

44 

2158 


F 

175 

724 

36 

5 1 

261 

6 

A 

67 

710 

4 

5 

404 


C 

473 

712 

34 

42 

128 


F 

225 

715 

3 3 

24 

1074 

7 

A 

49 

712 

3 1 

4 1 

3913 


C 

438 

710 

3 2 

4 

1281 


F 

275 

713 

3 3 

4 24 

1753 

8 

A 

68 

715 

3 

3 6 

2986 

! 

C 

593 

702 

3 1 

3 6 

0944 

1 

F 

214 

709 

3 5 

4 3 

202 

9 

A 

47 

717 

3 8 

46 

45 


C 

605 

697 

3 2 

4 29 

1146 

10 

F 

234 

704 

3 3 

4 42 

1966 

A 

50 

692 

3 2 

4 08 

3842 


c 

677 

693 

3 2 

4 

1011 

11 

F ' 

209 ' 

696 

33 

4 22 

1956 

A 

42 

686 

3 5 

46 

4113 


C 

570 

699 

37 

46 

0539 

12 

F 

164 

696 

3 2 

46 

2495 

A 

23 

683 

4 

1 5 25 

5193 


C 

417 

698 

3 6 

1 4 43 

1417 

13 

F 

158 

699 

4 1 

5 23 

2757 

i ^ 

1 25 

689 

4 

6 1 

8094 


C 

! 226 

689 

3 8 

45 

2023 

14 

F 

101 

691 

46 

3 5 

2293 

A 

13 

673 

2 1 

3 1 

5598 


C 

291 

679 

3 9 

38 

2225 

15 

F 

170 

702 

45 

5 48 

2842 

A 

17 

666 

2 2 

44 

6745 


C 

297 

675 

43 

54 

2090 

16 

F 

137 

694 

4 2 

5 1 

3102 

A 

9 

665 

25 

2 9 

6745 


C 

237 

671 

4 2 

5 49 

2428 

17 

F 

A 

53 

6 

691 

684 

54 

5 

67 

5 7 

6070 

1 551 


C 

110 

687 

44 

54 

3439 

18 

F 

A 

10 

2 

718 

669 

5 2 

2 

6 1 

1 4 

1 281 

9510 


C 

28 

685 

54 

49 

5600 
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Theiefore, the deduction occurred to me if, as shown by the afore- 
mentioned investigators, taller and heavier individuals tend to be more in- 
telligent, and, as shown by my prcMous studies, taller and heavier children 
have the flatter, more healthy type of chest, then there should be a correla- 
tion between the flat chest and intelligence 

The present study was made on 14,844 Minneapolis school children, from 



Graph 2 Relationship of thoracic index to scholastic standings These curves represent 
the av'erage thoracic indices with one application of the three point rule 
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the ages of five to seventeen This number consisted of 7.740 boys and 
7,104 girls The school grades, as given by the teachers, veie considered 
a measure of the child’s intelligence The grades were divided into three 
groups The “ A ” students were put into the class “ A ” group, the “ B ” 
and “ C ” students were put into the class “ C ” group , and those below, in- 
cluding the subnormals, were put into the “ F ” gioup 

The average thoracic index was then determined for each group ac- 
cording to age (tables 2 and 3, graphs 2 and 3) The thoracic index is the 
ratio of the depth of the chest to the width, taken against the skin at the 
nipple line 

The findings indicate that the “ F ” group have, on the average, a deeper 
chest, that is, a higher thoracic index than the " A ” and “ C ” groups 
This difference seems to be much more marked just before the age of nine 
in the girls and perhaps a little later in the boys From there the difference 
between the “ A ” group and the “ F ” group becomes markedly greater 
The “ C ” gioup seems to fall in between the “ A ” and the “ F ” groups 
after the age of 12 in the girls and between the ages of 10 and 11 foi 
the boys Befoie these ages the “C” boys seem to have the flattest type 
of chest, and the girls’ “C” gioup is flatter than the “A” group 
between the ages of nine and almost twelve After age 12 m the girls and 
ten and one-half in the boys the “ A ” group, both in the boys and in the 
girls, shows a definitely flatter tvpe of chest, or one with a lower thoracic 
index 

Conclusions 

1 The flat-chested children are taller and heavier than the deep-chested 
children 

2 There appears to be a definite correlation between the shape of the 
chest and intelligence in children 

3 The flat chested children have, on the average, bettei school grades 

4 Therefore, it is evident that the flat chested childien are, on the 
average, taller, heaAuer, and display a higher degree of intelligence 
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ACUTE LYMPHATIC LEUKEMIA IN A CHILD OF FOUR 
YEARS WITH A SEVERE GRANULOPENIC 
PHASE PRECEDING A REMISSION ' 

By Lewis B Flinn, M D , F A C P , Wihmngton, Delazvmc 

The study of blood d)^scrasias has led to their division into a large num- 
ber of groups, diseases and syndromes with a baffling nomenclature The 
etiolog)" of very few of these ^arlOus* subdivisions is proved and on this 
account there is no detailed classification which is generally acceptable 
Ultimately perhaps a more definite etiological classification will be possible 
. The Avork of Castle ^ and his associates on the etiology of the macrocytic 
anemias has done much to clarify the confusion which existed in this field 
Search for the etiological agent m the leukemia group has so far met 
with less success Heie there is even more overlapping and confusion 
Neither the infectious iioi the neoplastic theory of the causation of the 
leukemias is entiiely convincing although the acute leukemias rather sug- 
gest infection and the chronic t3'pe, tumor Possibl;^ the etiolog}*^ ultimatelv 
may be attributed to some factor, or imbalance of several factors, now un- 
known but similar in principle perhaps to those discovered to be operatne 
in macrocytic anemias Gottlieb ® for instance believes that the reticulo- 
endothelial system exerts an inhibiting influence upon the granulopoietic 
system and suggests the possibility that in ceitain states where granulopenia 
exists the normal balance between the two systems is upset In the case he 
reported where the erythrocytes, granulocytes and hemoglobin were all 
greatly loAvered, splenectomy was pei formed with the idea of relieving the 
reticulo-endothelial inhibition The blood promptly returned to practically 
normal foi a period, then, peihaps because the rest of the reticulo-endothe- 
lial sj^stem took up the splenic function and because of the additional strain 
of an acute infection, the anemia greatly increased and death occurred 
The protean natuie of leukemia is well known Jackson® has empha- 
sized the many and varied forms of malignant lymphoma More recently 
since the number of cases of agranuloc) tosis has increased the differentia- 
tion of this condition from acute leukemia has occasionally given rise to 
diagnostic difficulties Schultz ^ in 1922 first presented agranulocytosis 
as a distinct clinical entity, perhaps a distinct disease When one considers 
only such cases as he first described, those which are characterized by pros- 
tration, feAer, necrosing stomatitis or pharyngitis, marked leukopenia, 
extreme decrease or absence of potymorphonuclear neutrophiles, ytry little 
anemia and usualty no platelet change — the clinical picture certainly suggests 
a distinct disease Doan “ has described A^ery thorous^hly the A'^arious phases 
of this condition Occasional^ a rather similar clinical picture occurs fol- 
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lowing known sepsis , also manj^ cases have an insidious onset and the few 
Avhich recover from the initial attack frequently have a recurrence of the 
disease The author at the present time has under obsenation a case of 
two years’ standing m which the initial attack occurred after small doses 
of radium for menorrhagia Subsequent leukopenia in this case seemed to 
have a definite relation to the menstrual cycle and with reestablishment of 
the menses the blood count has remained normal The precipitating factor 
in this s 3 mdrome of granulopenia, therefore, may vary greatly 

Several recent reports m the literature seem to point toward some actual 
connection between agranulocytosis and leukemia Burkens ® reported a 
case with a leukopenia of 2,000 cells, all lymphoc} tic, which came on in con- 
junction with an infection of a foot After the abscess was opened the 
blood picture returned to normal One }^ear later there occurred lymph 
node enlargement as well as enlargement of the liver and spleen The ivhite 
count showed mostly lymphocytes No autopsy was reported Easton ' 
reported a case of agranulocytosis which curiously enough preceded acute 
myelogenic leukemia Potter ® and others reported similar cases Rosen- 
thal ® in discussing the various diseases exhibiting marked leukopenia cited 
no case, even with temporary recovery, in which there was such a severe 
leukopenia, neutropenia and thrombocytopenia as in the present case report 
M M Strumia reported three cases of leukemia ivith a granulopenic 
phase Two were granulocytic leukemias The third simulates the case 
reported here except that the leukopenia was not so great and the child not 
so ill clinically, and at the onset in Strumia’s case there was a definite in- 
fection in the form of an acute pericarditis with effusion, whereas in the 
author’s case no infection could be demonstrated when tlie patient was first 
seen Givan and Shapiro reviewed 30 reported cases of agranulocytosis 
in childhood Only four recovered , one of those, an infant of three months, 
had pyodermia, another had a recurrence every three weeks for 20 j’^ears, 
another had an acute upper respiratory infection just preceding the agranu- 
locytosis None of these had a leukopenia under 4,800 The fourth case 
to recover had a leukopenia of 600 and no granulocytes but had four months 
of purulent otitis media as an antecedent Seventeen of the remaining 26 
fatal cases apparentlj" had no sepsis or demonstrable acute infection at the 
onset From the data given these cases could not be differentiated from 
aleukemic leukemia or from a granulopenic phase of leukemia such as is 
reported in the case in this paper Platelets ivhen reported were diminished 
Perhaps had these cases recovered from this granulopenic stage a definite 
leukemic picture ivould have followed 

Case Report 

Summaiy of History The patient was a white girl, four jears old The 
mother s only other pregnancy had resulted in a pre\ lous miscarriage The Was- 
serinann tests on both mother and child a\ ere negatn e The child had ah\ sys been 
well except for pertussis and measles The present illness uas of gradual onset oier 
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a period of thiee or four weeks with increasing weakness, lack of appetite, and slight 
iriegular fever 

Physical Evaimuatioii, Novcmbci 18, 1932 The patient was pale and did not 
look well Temperature 102° F Neither the ears, mouth, teeth nor pharynx ap- 
peared unusual There was a slight discharge from both nostrils The mouth, teeth 
and pharynx showed nothing abnormal The tonsils were only slightly enlarged 
There were numerous enlarged cervical lymph nodes , epitrochlear and axillary nodes 
were palpable, inguinals not definitely enlarged The thyroid was not enlarged 

The lungs were clear throughout The relative cardiac dullness extended 5 5 cm 
to the left in the fifth interspace, 2 5 cm to the right in the third interspace Trans- 
verse diameter of the heart was 8 cm Just inside the apex there was a blowing 
systolic murmur, not well heard in the axilla or at the pulmonic area The second 
sound was accentuated The spleen was definitely palpable about 2 cm below the 
costal border The liver was not definitely felt The abdomen and the extremities 
were otherwise negative 

The blood picture was as follows Hgb 32 per cent (Dare) Red blood cells, 
2,000,000 White blood cells, 11,200 Polymorphonuclear leukocytes, 20 per cent 
Small lymphocytes, 64 per cent Large lymphocytes, 12 per cent Myelocytes, 4 
per cent There was moderate anisocytosis and slight poikilocytosis The platelets 
were reduced in number 

First Hospital Admission, November 20 to 23, 1932 Laboratory data The 
coagulation time was three and a half minutes The bleeding time was four minutes 
The Van den Bergh test was negative Fragility test hemolysis began in 0 42 per 
cent sodium chloride solution and was complete in 0 32 per cent The blood picture 
was essentially the same as given above 

A transfusion of 200 c c of citrated whole blood was given the day after admis- 
sion At this time the temperature was 104 4° F and there was marked swelling of 
the posterior cervical lymph nodes on both sides The temperature after ranging 
from 102° to 103° for two days dropped to 99° on the third day, coincident with a 
typical German measles eruption and prompt subsidence of the sw-elling of the post- 
cervical lymph nodes During this episode the white count fell to 3,600 cells wuth 
only 5 per cent polymorphonuclear leukocytes The patient w'as removed from 
the hospital and for two days had no fever A necrotic ulcer then developed in the 
upper pole of the left tonsil, the temperature lose to 102°, the child became critically 
ill and returned to the hospital December 2, where she stayed until January 23, 1933 

The white blood cells numbered 10,140, with 12 per cent polymorphonuclear 
leukocytes A blood transfusion of 200 c c was given immediately Two days later 
the prostration had increased, the ulcer was becoming larger and deeper, the tem- 
perature ranged from 104° to 105° and the white cell count dropped to 3000 with 6 
per cent polymorphonuclear leukocytes A transfusion of 200 c c of blood was again 
given The white cells dropped to 2650 and then to 1300 The red cells dropped to 
1,500,000 without marked change in size or shape The platelet count was 10,500 

At this time 0 7 gm of pentnucleotide was given twice daily, once intravenously 
and once intramuscularly Necrosis began at the left corner of the lower lip After 
nine days of pentnucleotide tlierapy the white cells dropped to 700 with 9 per cent 
polymorphonuclear leukocytes The small lymphocytes, the predominant cells, were 
immature with unusually large nuclei Chart 1 shows the detailed blood studies as 
well as the essential clinical findings and therapeutic measures At this time bilateral 
otitis media and bronchitis developed The child was so critically ill that no hope 
was given for her recovery Finally the white cells began to rise gradually from 700 
on the twelfth day of pentnucleotide therapy to 2000 on the sixteenth day, December 
21 The reticulocytes rose to 3 per cent on December 20 The temperature which 
had ranged between 102° and 105° gradually came down to 100° (rectal) on the 
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twenty-first day and on that day she coughed out her sloughed left tonsil The 
hemoglobin and red cells had increased to 59 per cent and 3,200,000 respectively 
llie tenth transfusion was performed on December 24 On the twenty-fifth the 
pharyiiN: was completely healed and the subsequent improvement seemed truly 
miraculous In a few days she was sitting up, had a ravenous appetite and on dis- 
charge, January 23, 1933, was able to walk alone The entire blood picture including 
the platelet count had returned to normal 

COMAIENT 

The diagnosis of German measles rather than a toxic eruption seemed 
justified because of the sudden exacerbation of fever lasting three days, co- 
incident with enlargement of post-cervical lymph nodes, pharyngeal injec- 
tion, appearance of a typical eruption on the third day as the fever subsided, 
followed by prompt subsidence of the lymph node swelling There was 
also a transient leukopenia at this time 

The necrotic ulcer of the left tonsil started during this attack of rubella 
On the seventeenth day of obseivation during the second hospital admission 
the fever increased, leukopenia became more pronounced and the child be- 
came so desperately ill that no one who saw her from the twenty-second day 
to the thirty-second day expected her to recover It is interesting to note 
that blood transfusions had apparently no good effect upon the granulopenia 
until the leukocytes began to increase 12 days after pentnucleotide therapy 
was started The latter was given both intramuscularly and intravenously 
When improvement did set in, the hemoglobin and erythrocytes increased 
more rapidly than could be explained by transfusions alone Our observa- 
tion of this case and findings in several other cases of agranulocytosis is in 
accordance with Jackson’s impression that if blood transfusions have 
any effect on the leukopenia in these cases they increase it Doan ® suggests 
that there may be a temporary decrease in the leukocyte count followed by 
a rise due to nucleotide set free by destruction of the transfused cells Rez- 
nikoff takes a similar view in discussing nucleotide therapy in these cases 
It IS our policy then to transfuse not on account of the leukopenia but solely 
to relieve anemia 

Inteum Ptogtess Januarj 2, 1933 to May 15, 1933 For three months the 
patient was exceptionally well at home and according to the mother, more active and 
stronger than ever before There was a gam of about five pounds in weight The 
left ear, however, continued to discharge Blood counts during this period were as 


follows 

Hgb 

(per cent) 

RBC 

(millions) 

WB C 

PM N 
(per cent) 

2/13/33 

71 

4 1 

11,600 

53 

3/1/33 

78 

42 

10,200 

54 

3/14/33 

80 

42 

11,200 

42 


On March IS, 1933 some swelling was noted about the joints and small bones of 
the hands and the child complained of bone pains in the wrists, phalanges and femora 
Irregular fever was again found present 
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On April 30, 1933 an acute follicular tonsillitis developed The stub ot the 
previously sloughed out left tonsil became slightly enlarged Temperature ran be- 
tween 102° and 104° F for three days Blood counts at about this period were as 
follows 



W B C 

p j\r N 

4/28/33 

18,000 

30 

5/6/33 

18,000 

20 

5/11/33 

65,000 

3 


The bone and joint pains and irregular fe\er continued, and on I\Ia\ 15 the patient 
\vas readmitted to the hospital 

Third Hospital Admission May 15 to July 15, 1933 During this final hospital 
admission the clinical course of tlie illness was marked by irregular fever between 
99 and 105° F There vas some swelling during the first three days of the cervical 
and axillary lymph nodes but after this time no lymph gland enlargement was e\er 
made out The spleen was at no time in this period palpable 

The fusiform swelling of the phalanges, and particularly of the proximal phalanx 
of the second digit on each hand, gradually increased Roentgenograms at various 
times showed thinning of the cortical zone and rarefaction in the bones of the hands, 
the radius, ulna and femora ( See figures 1 and 2 ) 

Swelling developed in the region of the left mastoid and on June 2 mastoidec- 
tomy was performed under gas anesthesia A variety of organisms nas recovered 
from the mastoid cells, a blood culture at this time remained negative Recoiery 
from the operation was uneventful 

A vesicular eruption simulating herpes zoster appeared over the left thigh and 
flank, it cleared up within a week This finding is interesting in the light of a 
report of Cra\er and Haagensen who found seven cases of herpes zoster in 329 
cases of Hodgkin’s disease, lymphosarcoma and leukemia They call attention to the 
fact that such an incidence is considerably gi eater than that found in any general 
hospital 

The general trend of the illness w'as downward Fever continued though the 
lungs remained clear and there w'as at no time any evidence of endocarditis In the 
last two or three days of life a large rapidlj ad\ancing necrotic lesion developed in 
the pharynx and also a second similar lesion about the anus Death occurred on Jul}' 
15, on the two hundred forty-first da> of observation 

Laboiatoiy Studies The red blood cell count fell from 4 7 million to 1 7 
million the day before the patient’s death The hemoglobin hkewnse fell from 82 
to 34 per cent The w'hite blood cell count was taken daily and showed marked 
variations which were not explicable by the apparent clinical condition The total 
w^ b c count usuallj varied betw'een 9,000 and 56,000 Tw'o days before death, how - 
ever, it w’as 32,700 and on the daj' preceding death it had fallen to 1,600 The dif- 
ferential counts show'ed that the lymphocjtes constituted between 92 and 100 per 
cent of the total white cells , most of the lymphocytes were immature The polj - 
morphonuclear leukocytes ranged from none to 8 per cent of the total 

Platelet counts revealed a total absence of platelets, none w^ere ever found The 
reticulocjde count was alwajs below normal This was in contrast to the first ad- 
mission The coagulation time was not increased The tourniquet test would oc- 
casionally cause petechial hemorrhage The fragility test was not markedly changed , 
hemolysis began at 0 38 per cent and W'as completed at 0 32 per cent 

The results of therapy, given without expectation of cure but in the hope of at 
least temporarj improvement, were disappointing Seven transfusions were carried 
out in this admission, making a total of 17 in all For 26 dajs pentnucleotide was 
administered in doses of 07 gm to 1 4 gm daih Reactions to pentnucleotide were 
at times marked, characterized b> vomihng with the appearance of mild general 
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shock Several abscesses developed at the site of intramuscular injections and when 
opened the purulent exudate on smear showed poljTnorphonuclear leukoc>-tes and 
staphylococci Following the pentnucleotide two series of daily injections (one of 
four and one of seven days) of leukocytic cream were given The dosage was 8 c c 
No clinical or hematological effect was noted 

Beginning on July 6, Addisin was given in 10 cc doses three days apart It 
had been suggested by Morris^® and his coworkers that this material was of ad- 
vantage in agranulocytic angina and was under trial in leukemia In the present case 
It produced no demonstrable effect 



Fig 2 Roentgen-ray demonstrates rarefaction of both radius and ulna and of small bones 

of the hand 

Autopsy Report 

Douglas kl Gay, M D , Pathologist, Delaw are Hospital 

The body is that of a fairly well developed and slightly emaciated white female 
child 103 cm in length Rigor mortis is present in the jaw only Dependent parts 
are livid The eyes, ears and nose are normal The pupils are round, regular and 
equal, each measuring 04 cm in diameter A superficial ulcer about 0 5 cm in 
diameter is present on the left side of the dorsum of the tongue Other small super- 
ficial ulcers are present on the palate The pharynx and right tonsillar region are 
necrotic and appear to be covered with a soft light brown material An irregular 
opening extends through the skin over the left mastoid region into the bone and is 
filled wuth a foul smelling brown material A longitudinal incision 2 cm long is 
present on the outer aspect of the right thigh This extends into the subcutaneous 
tissue and is filled w ith a small gauze The anus and surrounding tissue are dark red 
brown in color and present se\eral bullae filled with light brown fluid 
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Pentoneal Cavity Surfaces smooth and glistening No adhesions or free fluid 
present Mesenteric lymph nodes are soft, red, and moderately enlarged The 
largest of these measures about 1 cm in diameter Pletii al Cavities Surfaces smooth 
and glistening No adhesions or fiee fluid present Peiicaidial Cavity Surfaces 
smooth and glistening No adhesions or excess of fluid present 

Heai t Normal m size, shape and position Epicardium is smooth and trans- 
parent Myocardium homogeneous, dull red and firm in consistence Endocardium 
IS thin and transparent Cavities, valves and coronaries are grossly normal Lungs 
Normal in shape and size Soft and crepitant throughout Multiple sections reveal 
normal pale pink lung tissue Tracheo-bronchial lymph nodes are not enlarged 
Spleen Weight 174 grams Moderately enlarged Normal in shape and firm m 
consistence The capsule is thin over a smooth dark purple surface On section the 
spleen is a similai dark purple color and markings are not readily made out A small 
amount of pulp scrapes away Panel eas Normal in size, shape, color and consistence 
Livei Weight 1250 grams Moderately enlarged The edges are rounded, capsule 
IS thin over a smooth red brown surface On section the liver is a similar red brown 
color and the markings are not distinct The enlarged size of the liver is apparently 
due to an increase in substance rather than congestion The gall-bladder is not 
remarkable Gasti ointeitinal Tiact Grossly normal throughout Peyer’s patches 
are not prominent Adienals Noimal m size and shape Medullary portion is very 
thin Cortical portion is light yellow brown in color Uiinary Organs The kidneys 
are about twice normal size The capsule strips spontaneously from a dark red sur- 
face On section the cortex measures 0 6 cm m average thickness and is dark red 
in color The medullary portion is pale red gray The cahees, pelves, ureters and 
bladder are normal Genital Organs Grossly normal Aoita Normal Lymph 
Nodes Superficial lymph nodes are slightly enlarged, only in the left cervical region 
Mesenteric nodes are slightly enlarged, soft and red The retro-peritoneal lymph 
nodes in the lumbar region are moderately enlarged, the largest being 2 cm in 
diameter This group of nodes presents a mass of nodules which are firm and pale 
gray in color A series of dark red nodes extends along the posterior portion of the 
rectum These average 0 5 cm in diameter and are soft in consistence The tracheo- 
bronchial lymph nodes are not enlarged Bones The ribs are brittle and the bone 
marrow is pale gray red in color and the sternal marrow is also pale red gray The 
lower end of the left femur is minutely roughened and the periosteum appears to be 
elevated a distance not greater than 0 1 cm by a soft red gray infiltration The cortex 
of this portion of the femur is veiy thin and the marrow cavity is large The verte- 
bral marrow is yellow in color, fatty in consistence and contains numerous small 
hemoirhages Other bones are not investigated 

Mtcioscopic Notes Hcait The myocardium is not remarkable A thin layer 
of cells IS infiltrating beneath the pericardium These cells are of medium size, 
round in shape and resemble the tumor cells described below Lung Normal 
Spleen Numerous large mononuclear cells containing orange brown granules (hemo- 
siderin) are distributed throughout There are also numerous large phagocytic cells 
containing cellular debris As far as can be made out the phagocytized material 
consists of nuclear and cytoplastic remnants Masses of tumor cells are distributed 
around the small arteries and trabeculae The detailed description of these cells is 
given under lymph nodes A few foci also contain cells resembling eosinophilic 
myelocytes Panel eas An infiltration of tumor cells is present m the stroma around 
the larger blood vessels Otherwise the organ is normal Ltvei Small masses of 
tumor cells are present in every portal space The liver cells are faint staining, the 
cytoplasm is granular and the nuclei are sharply outlined but apparently deficient in 
chromatin Adienal Groups of tumor cells are present in the medullary portion and 
around some of the blood vessels in the capsule Kidney The cortex appears to be 
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greatly thickened by the presence of tumor cells and diffuse hemorrhage The peri- 
\ascular distribution of tumor cells noted in the other organs is especially prominent 
in the kidney The tubules appear to be surrounded bj masses of hemorrhage and 
the glomeruli by masses of tumor There is no evidence of tumor within the 
glomerular capsule The medullary portion of the kidney is not remarkable Peri- 
vascular groups of tumor cells are present in the loose connective tissue near the 
papillae Aoita Normal Intcstme The one section studied is not remarkable 
Lymph Nodes Sections of foui Ijanpli nodes from \anous parts of the body show a 
similar picture varying in degree Only a slight suggestion of the follicular structure 
of the node is present The sinuses, howerer, are easilv made out These contain 
numerous large mononuclear cells and many smaller cells interpreted as tumor The 
picture IS not characteristic of lymphoblastoma, in that the follicles may occasionally 
be discerned The sinuses are not packed rvitli the tumor cells and the cells them- 
selves are not of the usual appearance The arerage tumor cell is about 14 microns 
in diameter It is round with dark red cytoplasm The nucleus is round and con- 
tains a moderate amount of chromatin Mitotic figures are seldom found The 
large phagocytic cells described elsewhere are also present in the lymph nodes The 
general appearance of these cells is similar to the tumor cells, although the former are 
larger and the cytoplasm tends to be brighter red The phagocytized material con- 
sists of cellular debris and red blood corpuscles A few cells resembling normoblasts 
and others resembling myelocytes are present in the sinuses There appears also to 
be a small amount of blood in the sinuses of some of the nodes A few tumor cells 
are apparently present in the capsule Boue A section of the femur shows a heavy 
infiltration of tumor cells between the bone and the periosteum The tumor cells also 
extend abore the periosteum among fibers of striated muscle The bone marrow 
shows a diffuse infiltration with tumor cells although an abundance of fat tissue 
remains There is very little evidence of hematopoiesis, although an occasional 
polymorphonuclear leukocyte is present There are numerous small hemorrhages 
The picture is essentially the same in the marrow from the sternum, ribs, femur and 
vertebrae 

Discussion 

The clinical picture and blood studies when the patient was first seen 
su'^gested the possibility of a leukemia or a severe secondary anemia, pos- 
sibty due to some preA lous infection None of the usual physical signs of 
leukemia presented themselves, however, and except for the high percentage 
of small lymphocytes the whole picture in the second week could be explained 
on the basis of a secondary anemia The attack of German measles was the 
precipitating factor in the onslaught of the severe, almost fatal episode of 
agranulocytosis Apparently this was relieved by' nucleotide therapy with 
supporting blood transfusions Differentiation between an aplastic anemia 
and malignant neutropenia was difficult for a time It is interesting that 
when the blood picture returned to normal the platelets did also The two 
months of almost perfect health following the second hospital admission 
must be considered in the light of later developments, as merely' a remission 
of leukemia It is difficult, however, to consider the leukopenic episode as 
entirely' leukemia unless primary' agranulocy'tic angina shall be found to be 
merely one form or phase of leukemia Certainly' they' both may' haA'e re- 
missions but certainly too, leukemia mth leukopenia rarely if ever reaches 
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the extreme cited m this case without at once ending fatally During the last 
admission, even up to 48 hours before death the child never appeared as ill 
clinically as in the previous leukopenic state It is interesting to note that 
the first phase of the disease was preceded by an attack of rubella, a disease 
usually associated with leukopenia, and that the onset of the hyperleukocytic 
leukemia phase was coincident with an attack of follicular tonsillitis, a disease 
usually associated with leukocytosis 

Summary 

I The protean nature of leukemia is briefly discussed particularly in 
1 egard to its possible relationship with primary agranulocytic angina 

TI An unusual case of acute lymphatic leukemia of 8 months’ duration 
in a child of four years is reported in detail, the salient features of which are 

(a) An extreme agranulocytic phase followed by a remission of two 
months 

(b) A typical terminal leukemic phase without demonstrable lymph 
node enlargement except at autopsy 

(c) Marked leukemic bone changes, clinically, by roentgen-ray and at 
autopsy 

(d) Herpes-zoster 

(e) The leukopenic phase was apparently precipitated by an attack of 
rubella, a disease usually associated with leukopenia, and the final leukocytic 
or leukemic phase was apparently precipitated by an attack of acute follicular 
tonsillitis, a disease usually associated with leukocytosis 
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CASE REPORTS 


AN INSTANCE OF POSSIBLE CIRRHOSIS OF THE LIVER IN- 
DUCED BY A HAIR TONIC CONTAINING 
CARBON TETRACHLORIDE ’ 

By B B Vincent Lyon, ]\I D , D Sc , F A C P , Philadelphia, Pennsylvania 

There aie many substances now known to produce definite hepatic injury, 
such as chlorofoim, vaiious arsenicals, various members of the quinoline series 
such as cinchophen, etc As a result of numerous publications regarding their 
danger the medical piofession has learned to exercise greater caution m their use 
Because of the increasing populaiity of its use as a cleaning fluid by the 
geneial public, caibon tetiachloride (and trade maiked cleaning agents con- 
taining it) should also be included m this gioup Indeed, m current interest, 
it now leads the list of chemicals which can produce liver injuiy 

For many yeais it has been consideied an industrial hazard There is no 
doubt that the large dry cleaning establishments now use greater care to protect 
their employees because of the increasing number of medical publications which 
have appeared But the general public needs continued caution as to its danger 
Its poisonous effect can leach the liver by inhalation through the lungs by 
absoiption through the injured skin , oi — as occurs less fiequently — ^by absorption 
from the digestive tract when it is administered orally In addition to producing 
liver damage, it injuies the kidneys, upsets the gastrointestinal tract and affects 
the hematopoietic and the central nervous systems 

Its absoiption by the body in large doses produces acute symptoms involving 
these organs Some deaths have followed the absorption of overdoses In the 
liver there is produced an acute toxic necrosis of the hepatic cells, with a clinical 
pictui e and pathological findings similar to those in acute yellow atrophy, or acute 
hepatitis The kidneys are affected and show the pathological changes of nephro- 
sis (hemorrhage and fatty degeneration) and albumin and casts appear m 
the mine, associated with renal subfunction, the gastrointestinal tract becomes 
inflamed, and nausea, vomiting and diarrhea are commonly observed , the central 
nervous system is affected, and piofound dizziness, syncope, and temporal y un- 
consciousness may occur 

In smaller doses, repeated over long periods, the acute manifestations aie 
less conspicuous but, regarding the liver, the potentiality of carbon tetrachloi ide 
is in the production of cirrhosis of the liver It has been suggested (Davis) that 
retrograde changes also take place in the kidneys, the hematogenic organs, and 
in the central neivous system after continued exposure to carbon tetrachloride 
of low concentrations 

Lamson and his co-workers, and Bollman and Mann, and others have found 
that by the repeated administration of this substance in appropriate doses for 
several weeks, they can experimentally produce a condition of the liver of the 
dog similar to cirrhosis as seen in man 

Carbon tetrachloride (CCI4) is a saturated chlorine derivative of methane 
(CH4) 01 marsh gas It is an extremely volatile substance of high specific 

Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
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giavit)^ 1 599, a boiling point of 170 6° F , and a vapor density of 5 33 Thus, 
this drug IS chemically related to chloroform (CHCI3) which is also well known 
foi Its effect in producing liver injury 

Davis states that the most frequent uses of carbon tetrachloride now fall 
into eight groups 

1 As a solvent in the rubber industry 

2 As a solvent in the chemical and drug industry 

3 As a solvent m the paint industry 

4 As a cleansing agent m the diy-cleanmg industry 

5 As an occluding and non-oxidizmg agent m fire extinguishei s 

6 As an anthelmintic for parasites, notably hookwoim, in the practice of 

medicine 

7 In machine shops for the removal of grease 

8 As a dry shampoo in the hair dressing industr}% especially in Europe 

A number of cases of acute poisoning following the use of a shampoo con- 
taining carbon tetrachloride have been repoited, and an occasional death there- 
from Kionka states that the drug is not absorbed through the uiuiijiued skin 
even when applied in large quantities, but Davis says that “ carbon tetrachloride 
extracts the fats fiom the skin and produces a dry condition which favors ab- 
sorption and also initiates a dry dermatitis, causing the skin of the hands to 
crack ” Absorption in this manner, as well as by inhalation, might therefore 
apply to our patient who used a hair tonic containing this drug for a seboriheal 
alopecia It might be added that dermatologists in many localities, here and 
abroad, use this drug for this and other dermatological conditions 

An exact analogy between the histones of carbon teti achloride poisoning 
as contained in the literature and the history of the patient here reported is diffi- 
cult to find This is due to the fact that in the majority of reported instances 
poisoning with carbon tetrachloride has been an acute phenomenon, whereas in 
the present instance the intoxication was in the form of minimal but persistent 
amounts just sufficient to produce a low gradual intoxication with slowly pro- 
gressing manifestations Nowhere in the literature could we find an instance 
of chronic poisoning in which a similar use of this drug occurred Knud Mjfiler 
reports several instances of patients being overcome with acute dizziness and 
vertigo and temporary unconsciousness after being shampooed with carbon 
tetrachloride Presumably the amount of the drug rubbed into the scalp and 
inhaled by his patients was much greater than occurred in our patient It is 
probable that after such acute effects Mpller’s cases did not return for further 
shampoos noi was there m his report any long time “ follow-up ” for after- 
effects 

But why did not the applier of the shampoo suffer equally to the recipient^ 
The hairdresser m giving a treatment theoreticalty should absorb as much of 
the drug through the skin (hands) and by inhalation, and much more fre- 
quentty when carbon tetrachloride is thus used routinely Does this not suggest 
that an individual s susceptibility may plai an important part ^ In our patient 
we found unusual susceptibility to several drugs to belladonna or atropine, 
to caffeine in coffee and to nicotine or the volatile oils in tobacco 

In view of the fact that carbon tetrachloride is used in shampooing particu- 
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larly in Europe, one would expect to find’ similar reported cases We believe 
that the absence of such reports is the result of a failure to diagnose the ill effects 
produced by long application of this chemical There are already sufficient re- 
ports in the literature indicating, both experimentally and chemically, the effects 
of the absorption of this poison through the skin, particularly when applied re- 
peatedly and over a long period of time, and particularly when reinforced bv 
inhalations during the period of application to the skin 

Case Report 

Mr S first came under our observation m November 1924 when he was 34 
years of age Over the next 10 years he has been seen many times, on occasions at 
frequent intervals and at times after an interval of several months His family 
and past medical history are unimportant 

His chief complaint has been a diffuse aching pain across the upper abdomen 
which was first noticed in 1924 and which occurred five to seven hours after his 
evening meal It spread upward over an inverted fan-shaped area and centered 
chiefly in the substernal region At times the pain-distress was described as a burn- 
ing sensation, at times as a sense of constriction It would frequently waken him 
from sleep between 1 00 and 3 00 am, would continue for two to four hours, and 
was best relieved by heat from an electric pad At other times the pain was re- 
placed by a sense of upper abdominal fullness and tightness, with distention requiring 
loosening of belt and clothing Subsequently (1928 to 1933) he intermittently com- 
plained of mild nausea and a distaste for and discomfort after certain foods, espe- 
cially too heavy protein or fat meals or too bulky vegetables such as cabbage By 
degrees certain symptoms, interpreted as toxic effects involving the nervous system, 
developed, such as loss of mental alertness and concentration, moodiness, nervous 
11 ritability, undue fatigability, restless sleep, and mild nausea 

Physical examination in 1924 was not informative save for his sallow color and 
slight scleral icterus His liver and spleen were of normal size There were no 
telangiectases or hemorrhoids Cardiovascular disease was not present 

It was not until 1930 that his liver became palpably enlarged to three inches 
below the costal margin, without explainable cause He was not addicted to alcohol 
There were no foci of infection except in the tonsils and several tooth roots but 
these were removed during or before 1930, without clinical improvement 

Between 1924 and 1930 it was difficult to feel that this patient was a sick man 
and we wondered how much neuropsychic disturbance was actually present How- 
ever, the patient himself from his own subjective symptoms, which continued despite 
various plans adopted to control them, repeatedly declared that they were very real 
and not influenced by his imagination During this six year interval he had been 
carefully studied and the following findings were developed 

1 Gastrointestinal roentgen-ray series by Dr George Pfahler and Dr Wilhs F 

Manges were not in agreement as to a possible cholecystitis, and biliary drain- 
age evidence did not support this diagnosis 

2 Evidence by roentgen-ray of moderate colon stasis, but without subjective con- 

stipation 

3 Nine fractional gastric analyses indicated a persistent achlorhydria, interpreted 

as a functional disturbance rather than progressive atrophic gastritis because 
of preservation of rennin and renmnzymogen 

4 A mild degree of toxic nephritis was diagnosed because of numerous hyaline 

casts, a trace of albumin and but 50 per cent elimination of phenolsulphoneph- 
thalein in two hours after intramuscular injection Calcium oxaluria was 
present on many occasions 

5 A moderate degree of secondary anemia 



C^SE REPORTS 


473 


In 1930 a suspicion was entertained that these clinical findings might represent 
the inaugural stages of prepernicious anemia despite absence of stomatitis or note- 
worthy changes m lus blood count But in 1931 this view was discarded in favor 
of an early stage of compensated hepatic cirrhosis because of the enlarging liver 
and particularly so because the patient complained of a marked sense of tenderness 
and overdistention in the liver region two to three hours after taking tetraiodo- 
phthalein during a third roentgen-ray study by Dr J Gershon-Cohen The gall- 
bladder -was found to be functioning normally and there was no roentgen-ray eiidence 
of gastrointestinal pathology 

However, neither liver function tests nor blood chemistry have been of much 
help in this case in estimating liver disease or dysfunction even during the period 
when the enlarged liver (1930 to 1931) receded to normal size (1932 to 1933) and 
subsequently became smaller than normal (1934 to 1935) 

The direct Van den Bergh reaction has been negatne on seven occasions, posi- 
tive delayed direct reaction occurred only once Quantitative bilirubin has been 
above 0 3 mg per 100 cc only twice, reaching 0 6 mg six days after a tetraiodo- 
phthalein dje test in klarch 1933 and 0 37 mg in January 1935, at which time the 
icterus index registered 12 5 units and urobilinogen was present in a dilution of 1 to 
40 The patient declined to take a bromsulphalein dye test because of the excessive 
tenderness of the liver region which had previously followed tetraiodophthalein 

His blood sugar has been constantly on the low side of normal and below normal 
on two observations , uric acid values have been constantly on the high side or slightly 
abov e those for normal , cholesterol readings hav'e been constantly abov e normal v^al- 
ues, urea and non-protein nitrogen were generally above normal 

The amount of liver bile excreted and collectible by duodenal drainage has for 
many years impressed us as an aid in estimating the function of liver excretion We 
have found first, that healthy young adults yield 250 to 300 c c of “ C ” bile (liver 
fraction) over a three hour period of actual drainage time, with 200 c c representing 
low normal, second, that in patients with damaged livers (except shortly after an 
obstructive jaundice has been overcome) recoverable “ C ” bile drops to less than 
150 to 200 c c In this patient, during 1924 and 1925, the “ C ” bile averaged 
slightly over 50 c c Under treatment (carbohydrate diet, decholm and biliary drain- 
age) It increased to 205 cc but after an interval of three jears dropped back to 
145 cjc 

Between 1930 and 1933 our patient’s teeth showed progressively interesting 
changes in pronounced gum recession on the buccal surface (notably Nos 28, 29, 
30 and 31) and by 1933 an erosion of the enamel of the central and lateral incisors 
had now penetrated through the enamel, with marked flattening of the cusps of the 
remaining teeth Coincidentally with this, an arcus senilis noted in 1930 had by 
1933 noticeably increased His gums and mucous membrane were paler than was 
consistent with his blood count His color was constantly sallow and his breath 
distinctly heavy 

It was now evident to us that this patient was suffering from some form of 
slow intoxication the etiology of which was not apparent at the time of our original 
examination nor over a period of eight years of discomfort 

In 1933 our attention was attracted to a report of hepatic disturbance following 
the inhalation of carbon tetrachloride and the possibility of this etiological factor vv'as 
inv'estigated It was found that our patient had been using, since 1919 for a sebor- 
rheal alopecia, a hair tonic and scalp lotion containing precipitated sulphur suspended 
in carbon tetrachloride, according to the formula of Prof R Sabouraud, the dis- 
tinguished dermatologist of Pans, and still advocated bj him in his various textbooks 
This was applied nearly every evening for two or three minutes in a vv^ell ventilated 
bathroom, but it wnll be noted tliat untoward symptoms did not develop until 1924, fiv^e 
vears later Despite adequate V’^entilation the odor of carbon tetrachloride would 
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persist in his bathroom for an hour after the use of this drug In addition, it uas 
developed on questioning that carbon tetrachloride was also used as a cleaning agent 
in his office and that the absorbent cotton, still moist with this chemical, was fre- 
quently thrown into the waste basket directly under the nose of our patient Hence 
the slow intoxication by this poison absorbed through skin and lungs was accounted 
for 

In December 1933 we advised that this hair tonic, used more or less regularly 
for 14 years, should be permanently discarded Coincidental with this, there oc- 
curred (1934 to 1935) the first genuinely subjective improvement in abdominal dis- 
comfort and a return of increasing amounts of free hjdrochlonc acid during gastric 
analysis and an improvement in blood cheinistrj' His prior subjective symptoms, as 
already noted, and a dull ache in recent years chiefly over the liver region, gradually 
disappeared He has a more constant sense of well being but he is still unable to 
“ stomach ” all foods He has lessened fatigability but he is still unable to work 
at high tension without developing an “ all gone ” sensation in the epigastrium 
The mechanism of this can, at most, be but theoretically explained but it may be as- 
sociated with his hypoglycemia or it is possible that injury to his autonomic nervmus 
system occurred at some time during the period of his slow poisoning 

Objectively, in January 1935, his sallow color is improved There is no skin 
and but slight scleial jaundice He is much more alert, and he seems (and sa>s he is) 
less “ toxic ” His teeth are as noted before, except that all cusps have now entirely 
disappeared His liver is still definitely smaller than the average normal for his 
sthenic build To percussion, the upper border lies at the top of the seventli rib in 
both the midclavicular and midaxillary lines, and the lower edge does not extend 
below the nb border To palpation, at the height of deep inspiration, the liver edge 
cannot be felt except a small portion of the outer edge of the right lobe The patient 
evinces tendeiness in forcibly palpating for the liv'er edge There are no telangi- 
ectases, ascites, or movable dullness, nor have there ever been So, from start to 
finish, if the changes in the liver size, the slightly altered blood chemistry and 
serology, the diminished liver excretion to duodenal drainage, and the somewhat 
vague symptoms can be considered due to a possible hepatic cirrhosis, it has, except 
for the subjective disturbances, at all times been well compensated 

Mann and Bollman have had a laige experience m studying the effects on 
the liver of carbon tetrachloride administei ed by mouth and by inhalation ^hey 
find it difficult to make a direct statement as to the effects of this drug without 
considerable qualification They urge careful differentiation between the hepatic 
cirrhosis of carbon tetrachloride and its acute necrotic effects on the liver which 
are more like acute yellow atrophy They find that the cirrhosis is reparative 
in nature and m the absence of acute effects they are unable to detect any meta- 
bolic or functional alterations except in extreme cases Unfortunately there are 
usually some renal impairment and disturbances m the gasti ointestmal tract which 
fiequently fuither complicate the picture of carbon tetrachloride poisoning 

Bollman and Mann believe that the alterations of metabolism following acute 
injury of the liver by such poisoning depend upon the extent of damage to the 
liver Bilirubinemia, dye retention, decreased galactose tolerance, etc , are usu- 
ally present They find the changes m blood and urine nitrogen are less marked 
A slight inciease m the uric acid content of the blood is usually found, but no 
change can be proved in the total non-protein mtiogen, urea, ammo acids, am- 
monia or creatinine, although at times they noted a slight elevation of ammo acids 
and low urea values The urine may show an inci ease in uric acid excretion and 
some increase m ammo acids 


* Personal communication 
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They do not mention the significance of increased excretion of calcium oxalate 
m the urine which was noted in the case we are reporting, and which we ha\e 
noted m cases of suspected liver damage pieviousty studied 

Our patient’s definite hypersensitiveness to tobacco smoke was interesting 
and raises the queiy as to where in the bod}'- is nicotine, or the essential oils or 
the potassium nitrate m the tobacco or paper of cigarettes, destroyed Is it in 
the liver ^ On closel}"^ questioning our patient in regard to such symptoms as 
he earlier attributed to tobacco smoke, he states that he had not shown any un- 
usual effects in smoking 20 to 30 cigarettes a day until several years after he 
became exposed to the slow intoxication b}’- carbon tetrachloride as set out above , 
but subsequentl}^ after being exposed to large quantities of tobacco smoke, as 
m a business meeting or a smoker, for example, for thiee or four days there- 
after he noted a dull ache m the upper abdomen more frequently m the liver 
region This ma> have been present earlier m his illness than he remembered 
but he did not attribute it to smoking until a later date at which time he dis- 
continued its use For several months thereafter he was temporaril)’- relieved 
of this symptom but he cleaily observed recurrences when he attempted to re- 
sume moderate smoking or when exposed to heavy or even mild smoking b^ 
others 

Summary 

In our patient, aside from the changes m the size of the Iner, we observed 
as possible effects of chronic carbon tetrachloride poisoning 

1 Certain symptoms and signs affecting the gastrointestinal tract and the 
central nervous system 

2 A slight reduction of hemoglobin (70 to 75) 

3 A slight reduction of blood pressure (100 to 110 systolic) 

4 A tendency to hypoglycemia (75 to 85 mg ) 

5 Increased blood uric acid, a substance normally destroyed by the li\er 
(4 3 to 5 2 mg ) 

6 Hypercholesterolemia ( 190 to 345 mg ) 

7 An absence of gastric hydrochloric acid (functional) 

8 A hypersensitiveness to nicotine or volatile oils in tobacco 

9 Changes m dental enamel and atrophy of the gingiva 

All of these, save the last, were appreciably ameliorated after stopping the 
use of the hair tonic containing carbon tetrachloride 

We again admit the inability to consider this case as other than a “ possible 
instance ” of hepatic cirrhosis produced by ver} slow intoxication, but we feel 
that it should be reported because of the difficulty experienced in arriving at this 
diagnostic impression 

It is probable that borderline cases of chronic intoxication from one or an- 
other poison are not so rare as they are umecognized By “borderline,” we 
refer to such cases as become diagnostically clear cut as a disease only after 
gross damage to the viscera has occurred Then, as a rule, gross chemical 
changes can be detei mined by laboratory studies The real danger lies m classi- 
fying many such borderline patients as neuiopsychopaths, leading to a too early 
abandonment of the search for causative factors 
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REPORT OF A CASE OF LEFT VENTRICULAR FAILURE WITH 
UNUSUAL ANATOMICAL CHANGES IN THE MYOCARDIUM * 

By H Roesler M D , and Louis A Soloff, M D , Philadelphia, Pennsylvania 

The recent publications of Weiss ^ and of \^ hite - hate added much to the 
existing knowledge of the symptomatology of left ventricular failure Oui case 
IS definitely an example of this condition and is the source of added information 
regarding the pathologic alterations and roentgenoscopic diagnosis 

A 37 year old wdiite man, a clerk by occupation, was admitted to the hospital on 
February 11, 1933 He had had scarlet fetter in childhood, and influenza in 1918 
There was no history of rheumatism or syphilis, and a physical examination five years 
ago was said to be negative One and one-half ■\ears ago he was rejected by an 
insurance company because of “kidney trouble” He was well until No\ ember 15, 
1932 when he developed “grippe,” but he continued at work until the onset of con- 
tinuous and marked shortness of breath 10 days afterwards, together wnth general 
weakness, perspiration, and great palpitation on exertion There was ne\er any pain 
referable to the card or ascular system The shortness of breath was especially 
marked at night and w as paroxy smal in character 

*Recei\ed for publication June 12, 1934 

brom the Departments of Medicine, Roentgenologv and Pathologr, Temple Dnircrsitv 
Hospital, Pliiladelphia, Pa 
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On examination the patient suffered from marked dyspnea, orthopnea, and from 
frequent coughing Theie was no cyanosis, no edema, and the liver was not en- 
larged A gallop rhythm w'as visible and palpable The heart w'as markedly en- 
larged to the left, the apex beat being indefinitely felt m the sixth intercostal space 
three cm to the left of the midclavicular line On auscultation a systolic apical 
murmur and a w'ell developed mid-diastohc gallop rhythm were heard all the w'a> 
from the apex to the epigastric notch The aortic second sound and the pulmonic 
second were equally intense Small moist rales w'ere present at both bases The 
rhythm was regular with a late of 110 The blood pressure at the time of admission 
was 220 systolic, and 120 diastolic A few days later it w'as 164 systolic and 106 
diastolic The temperature was normal The blood counts w'ere normal, as w'ere 
also the blood chemistry examinations The urine showed a trace of albumin and 
occasionally a few hyaline casts Examination of the kidney function revealed prac- 
tically normal findings The Wassermann-Kolmer and Kahn reactions were 
negative The electrocardiogram showed regulai sinus rln'thm, a slight degree of 
left axis deviation , and the 1 -wave was isoelectric or diphasic in all three leads, con- 



Fic 1 Roentgenological appearance of the chest at the time of the first examination of 

the patient, 2-13-33 
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Fig 2 Roentgenological appearance of the chest when the patient showed ^er> pronounced 
sjmptoms and signs of left ventricular failure, 3-7-33 

stantly so upon repeated examinations On roentgen-raj examination, a marked 
enlargement of the heart to the left and posteriorly, corresponding to the left -ven- 
tricle, was made out The left atrium showed no appreciable changes There was a 
moderate amount of congestion m the lungs, especially m the central portions of the 
right lung The amplitudes of pulsation as re\ ealed by fluoroscopy were small 

On February 26 the patient developed an upper respiratory infection with fever 
Shortly afterwards appeared cyanosis, hemoptysis wntlr foamy blood, marked sweating, 
attacks of cardiac asthma at night, an increase in rales throughout the lungs, a marked 
accentuation of the pulmonic second sound, and some enlargement of the liver The 
gallop rhythm became more marked There was improvement, but after about two 
weeks another relapse, a new period of improvement and finally a continuous stage of 
heart failure with but little peripheral edema During the last 15 days the maximum 
temperature was 101° F Very marked congestive lung failure was present and a 
right pleural effusion was aspirated During the course of the whole illness, there 
w'as a tendency for the blood pressure to fall, it reached 110 systolic and 90 diastolic 
a few days before death The urea nitrogen exceeded the normal limit within the last 
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weeks and leached 29 mg per 100 cc Ihe gallop rhythm was alwa>s present but 
almost completely disappeared several times following morphine injections The 
electrocardiogram showed no fundamental changes Repeated roentgen-ray films 
were made The heart size showed no noticeable change Remarkable were the 
changes in the degree of pulmonic congestion A definite parallelism could be ob- 
served between decrease or increase of this and the clinical signs and symptoms of 
improvement or relapse Only three pictures of the follow-up senes are given 
(figures 1, 2, 3) It is noticeable that the central portion of the right lung appears 
of increased density, has a patchy, mottled, cloudy, confluent appearance which fades 
out hazily into the more peripheral portions The corresponding changes in tlie 
left lung are almost completely hidden by the heart shadow, especially so because of 
the high position of the diaphragm The periphery of the lung fields shows relatively 
good transparency 

During the couise of the illness digitalis, strophanthin, salvrgan, metaphyllin and 
glucose were given 

The clinical diagnosis was Etiological — hvpertensive cardio\ascular disease. 



Fig 3 Roentgenological appearange of the chest about two weeks later, 3-24-33 

Clinically improved 
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respiraton infection Anatomical — left ventriculai lupertrophy and dilatation 
Coronarj artery disease with possible occlusion of the left coronary orifice Broncho- 
pneumonia Plnsiological — regular sinus rhithm, Inpertension, left ventricular 
failure 

Autopsy The patient died on April 28, 1933 Necropsy nas performed three 
hours after death There %\as but a moderate edema of the lower extremities and 
also of the sacral region The abdominal canty contained slightly more than two 
liters of light amber fluid The Iner extended for eight cm below^ the right costal 
margin in the mid-clavicular line The upper half of the left pleural cavity was 
obliterated by firm fibrous adhesions The low^er half w^as obliterated b% fibrinous 
adhesions wdiicli w'ere separated wuth some difficult} The entire right pleural cavity 
was obliterated by similar adhesions These extended oier the diaphragmatic surface 
wdiere on the inner third was located a small pocket containing about 60 cc of light 
amber fluid A large hemorrhagic infarct w'as present in the right upper lobe Ihe 
right middle and low'er lobes w'ere completely consolidated The left lower lobe w^as 
almost completely solidified The spleen and Iner w’ere enlarged and the seat of 
maiked chronic passive congestion The kidnevs showed markedlv arteriosclerotic 
and arteriolosclerotic changes The pericardium contained about 100 cc of amber 
fluid, and the lining w^as smooth and glistening The heart weighed 650 grams 
The epicardium was glistening and transparent except for a few fine shagg} threads 
of fibrin over an area measuring two cm on the middle of the anterior surface of 
the heart There was verv little subepicardial fat The m}ocardium was moderately 
firm and dark red-brown The incised surface contained many long and broad gray 
streaks There w'ere many circumscribed gra} patches one to two mm in diameter 
in the left ventricle Onl} the mitral \alve leaflets appeared altered and they were 
very slightly thickened The sinuses of Valsaha contained a few’ atheromatous 
plaques, more prominent in the left aortic sinus surrounding the orifice of the left 
coronary artery Tlie descending and circumflex branches of the left coronary 
artery left the aortic sinus separately Their orifices were definitely constricted as 
compared to the lumina distal to them Dissection of these branches and of the right 
coronary artery revealed them to be patent, with a rare }ellow’ fatty or atheromatous 
plaque The circumference of the right coronary arter} w'as one cm , that of the 
descending branch of the left coronary 1 1 cm , and of the circumflex branch 0 9 cm 
The orifice of the descending branch was 0 6 cm in diameter, and of the circumflex 
branch 0 5 cm 

Mict oscopic Desct iption Representative sections of the left and right \entricle 
W’ere studied They were stained with heniatox>hn-eosin. Van Gieson, Verhoefif, and 
Gram stains The left ventricle presents a remarkable, striking appearance There 
are regions in all sections (figure 4) occup}ing approximately an entire low power 
field characterized by a complete disappearance of muscle bundles which has left a 
fine meshy reticular or lace-like structure Under higher power (figure 5) this is seen 
to be made up of fibrils containing no cytoplasm, or w ith clear unrecognizable cyto- 
plasm, and a slight infiltration of macrophages, occasional ]}mphoc}tes, and rarely, 
polymorphonuclear leukocytes 1 he cellular reaction m the interior of these lesions 
is unusually slight As the periphery of the lesions is approached, the larious stages 
through w’hich it must have gone are seen Many muscle fibers are seen l}ing free 
in the center of spaces lined by similar fibrillar lace-work jMan} of these fibers haie 
no nuclei, others are completely hyalinized All haie at least obscure striations 
More peripherally, hyalinization and acute degeneration of the muscle become 
prominent It is interesting to note, that as one examines from the fibrillar netw’ork 
outward tow’ard the more normal appearing musculature, the cellular reaction becomes 
more intense and of a different character Within the fibrillar lesion the macrophage 
predominates, at the periphery of these lesions, the hmphocyte, and in the muscula- 
ture itself, the neutrophilic polymorphonuclear leukoci’te The muscle fibers arc 
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distinctly larger than normal The coronary vessels present nothing noteworthy 
except that the\ are dilated It is probably significant tliat the focal fibrillary lesions 
are everywhere situated farthest from the coronary branches The interstitial tissue 
of the hj'pertrophied musculature is increased There are many regions of fibrosis 
and a mild exudate of pol5miorphonuclear leukocytes, plasma cells, lymphocjtes and 
occasional macrophages No bacteria were found None of the sections of the right 
ventricle contains these lace-like lesions (figure 6 ) Except for a moderate hjper- 
trophy of the musculature and perhaps a very slight fibrosis, the right ventricle 
presents nothing remarkable On postmortem blood culture pneumococci (trpe III) 
were grown 

Pathologic Diagnosis Hj'pertrophj of the heart, particularh of the left lentncle 
Acute degeneration of the myocardium Fibrosis of myocardium Subacute m}^- 
carditis with focal fibrillar fibrosis of left ventricle Anomalous left circumflex 
artery Mild arteriosclerosis of the coronary arteries and aortic sinuses Stenosis 
of the orifices of the circumflex and descending branches of the left coronary arter} 
Mild fibrinous pericarditis Mild atherosclerosis of the aorta Fibrous adhesions, 
left upper lobe of lung Pneumococcic pneumonia, right upper and middle lobe and 
left lower lobes Encapsulated right diaphragmatic fluid Subacute fibrinous 
pleuritis witli granulation tissue Arteriosclerosis and arteriolosclerosis of kidneys 
Infectious hyperplasia vith chronic passu e congestion of spleen Chronic passu e 
congestion with mild central necrosis of luer Ascites, dependent edema, icterus 

Two unusual features of this case might be emphasized the unusual micro- 
scopic findings 111 the heart muscle, and the roentgenoscopic appearance of the 
lung fields 

Among the causes of this man’s illness were h) pertension, arteriosclerosis 
and arteriolosclerosis of the kidneys and myocardial hypertrophy with mild fibro- 
sis The respiratory infections, and especially the pneumococcic pneumonia, 
probably precipitated cardiac failure The peculiar lesion limited to the left ven- 
tricle, appears unique It resembles no other type of myocardial lesion with 
which we are familiar That it is not infectious is shown by the absence of 
bacteria in the myocardium We believe it is probably toxic It is speculation 
to relate it to the upper respiratory infections at the beginning and during the 
course of the patient’s sickness, or only to the pneumococcic pneumonia, or to 
both of them We distinguish sharply the fibrosis due to the old hypertensive 
renal lesion and the subacute myocardial lesions We have already remarked that 
the focal fibrillar lesions are situated at the greatest possible distance from the 
coronary branches This suggests some relationship between the focal lesions 
and the blood suppl)' It is obviously not a question of sclerosis of the coronary 
branches, which was very slight in this case It may, however, have something to 
do with the ability of the musculature to rid itself of its toxins uhich probably is 
more difficult in those regions where the blood suppl} is least This ma} perhaps 
have some relationship to the unilateral character of the lesions, — its absence 
from the right ventricle being due to the thinness of its wall and perhaps better 
blood supply The stenosis of the orifices of the left coronary branches ma} 
have some relation to the blood supply to the left ventricle, but we must admit 
that we have seen man\ cases of marked constriction of the coronary orifices and 
infection without similar lesions 

As to the roentgenologic aspect, various tj^es of congesti\ e lung failure have 
been obsened One t}pe of congestive lung failure, as for instance seen in 
chronic mitral ^alvular disease, is fundamentally characterized by its diffuse 
distribution Anatomically, the blood vessels as well as the hmphatics are di- 
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lated A certain degiee of induration, due to fibrosis, as well as of transuda- 
tion IS present, the latter especially around such foci of consolidation as old 
tubercles, scars, areas of atelectasis, and in the dependent, less aerated portions 
In considering these mam factois we observe m the film a general haziness with 
marked increase of the normal lung detail as well as a tendency to an appearance 
of diffuse fine mottling which occasionally is miliary m character Quite dif- 
ferent IS the appearance m certain subacute or acute forms of disturbance of the 
hydrodynamic conditions in the lung, the most marked type being represented 
by the acute edema of the lung Acute nephiitis and failure in coronary arterial 
disease wuth hypertension are the best-known examples From a roentgenologic 
viewpoint, the changes are less “ vasculai ” m appearance In other words, the 
appearance of the lungs m the present case cannot be accounted for on the basis 
of enlargement of blood vessel shadows as projected in longitudinal, oblique and 
transverse sections upon the film, with characteristic decrease of density and 
dimensions as the peripheral parts of the lung fields are approached The usual 
appearance in this type of a case is a diffuse or mottled-patchy consolidation, the 
borders of which fade out lather rapidly into the sui rounding lung area Inter- 
stitial transudation, sometimes of a diffuse charactei, located around the central 
portion of the lungs, dominates the pictuie As a mattei of fact the apical and 
axillary poitions remain remarkably free of these changes Those lung portions 
where the active arterial filling is better, seem to be preferred The right lung 
IS usually moie affected, which is to be compared with the generally greater 
tendency to right-sided pleural tiansudation These changes can appear and 
disappear within a i emarkably short time, as contrasted with the chronic changes 
in the lungs most typically observed m chronic mitral valvular lesions They 
also may exist, in minor degrees, without giving chaiactenstic auscultatoiy signs 
The observation of the roentgenologic appearance of the right lung field in 
this case could merely coriespond to a pneumonic process The histologic ap- 
pearance, howevei, permitted us to estimate the duration of this process to be 
about two weeks and from a clinical viewpoint, fevei was not present until IS 
days before death occurred The films showing the charactei istic changes in 
question were taken seven weeks before death Secondly, the change in the 
roentgenologic appearance was closely interrelated with the degree of cardiac 
decompensation And finally, similar roentgen-ray pictuies as observed in the 
course of cardiac decompensation, have been published by Zdansky, Chapman, 
Korns, Coe and Otell 

We have submitted the microscopic slides to Drs C Sternberg of the University 
of Vienna, W Koch, of the University of Berlin, G B Gruber and W Putschar, 
of the University of Goettingen, and wish here to express our thanks for their kind 
and valuable assistance 
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EDITORIAL 

SURGICAL PROCEDURES IN ESSENTIAL HYPERTENSION* 

The early work of Claude Bernard on the disco\ery of the vasomotor 
nerves was an event of tremendous importance The application of this 
knowledge to problems m clinical medicine was delayed foi half a century 
The past decade has demonstrated m a most convincing fashion that, in man, 
removal of the sympathetic ganglions is followed by peimanent vasodilata- 
tion of the aiteries of the extremities This has also been demonstrated m 
the experimental animal by exact quantitatn e methods The thermo- 
stromuhr method of Rem, thermometiic readings in the deep and superficial 
tissues, haA’^e furnished controlled expeiimental evidence of this fact 
Equally convincing have been the clinical observations in man It may be 
stated at present, that with the complete removal of the appiopnate sym- 
pathetic ganglions, permanent vasodilatation is produced m the lower ex- 
tremities In the upper extremities, sympathetic ganghonectomy does not 
affect prolonged vasodilatation in the same degiee as it does in the lower 
extremities The explanation of this difference is not clear A logical 
result of this work was the attempt to apply operati\e piocedures on the 
sympathetic nervous system m an attempt to control essential hypertension 
The modern conception of the fundamental abnoimahty of this disease is 
that there is an inherited hypei sensitivity of the vasomotor mechanism and 
that this defect is demonstrable m early yeais of life m children of hyper- 
tensive parents This hypothesis carries with it the implication that the 
heightened responses in the blood pressures lead to hypertrophy of the tumca 
musculaus and increase in the blood pressure Interruption of the vaso- 
motor nerve supply of a large section of the arteiiolar bed would theoreti- 
cally modify or reduce these vasomotor reactions and deciease the blood 
pressure of subjects m whom the organic changes were not too advanced 

Among the various surgical pi ocedures which are being tried are certain 
which involve the suprarenal glands These opeiations aie based on the 
hypothesis that increased amounts of epinephrine aie concerned ivith the 
production and maintenance of essential hypertension A tremendous 
amount of experimental evidence has given no basis for this conception 
Physiologic studies seem to prove that the products of these glands are con- 
cerned with emergency functions and not with sustained effects Denerva- 
tion of the suprarenal glands has been earned out without evidence that the 
levels and responses in blood piessure aie materially changed It must be 
realized that complete denervation, as carried out on the suprarenal glands of 
man is most difficult and probably impossible Partial resection of the 
suprarenal glands has been advocated A critical survey of the effects of 
this operation would seem to indicate that the decrease m blood pressure may 
be secondary to a Aery definite systemic Aveakness, Avhich may follow this 

* Submitted for publication September 11, 1935 
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procedure It is probable that the control of hypertension b} operatne 
measuies on the suprarenal glands should not in our present state of knowl- 
edge be viewed too optimistically 

Operations on the s}mpathetic nei\ous s\stem seem more logical and aie 
engaging the attention of man} workers There are two t}pes, resection 
of the splanchnic neives either by supradiaphragmatic or infradiaphragmatic 
approach The immediate and remote results of these operations are at 
present subjudicc S}mptomatic improiement of the headaches, ^^hlch are 
caused by the hypertension, and the general feeling of well-being ha\e been 
noted A significant decrease in the blood pressure vhen the patient is in 
the upright postuie, and persistent louenng of le^els and responses foi long 
periods have not been conclusn el} demonstrated This operation is carried 
out in two stages and entails a low iisk A moie drastic operation is that of 
anterioi ihizotom}, in which complete remo\al of the preganglionic s}m- 
pathetic fibers below the fifth thoracic segment is accomplished by resection 
of the anterior roots fiom the sixth thoracic to the second lumbar nerves, 
inclusive This procedure is followed by a loss of function of the sym- 
pathetic nerves below the diaphragm All \asomotor fibers to the supra- 
renal glands, kidneys, abdominal vessels, and those to the lower extremities 
are interrupted There is loss of sweating below the costal margin Com- 
plete denervation of the splanchnic vessels is e\ meed by the sharp decrease in 
blood pressure that occurs when the patient is m the standing posture The 
immediate effects within periods of one to three months after operation are 
dramatic The value for the blood pressuie decreases sharply to less than 
100 mm of mercury when the patient is m the standing posture Symptoms 
are relieved and dilatation has been observed in the arterioles in the retina 
The ultimate effects of this operation are yet to be determined The ap- 
plicabilit} of this operation would, necessarily, be limited to the more severe 
forms of hypertension which affect the younger age groups, that is, those 
which affect patients who are less than forty-five or fifty years of age The 
prognosis in these cases may be as grave as that of malignant growths In 
this group, any procedure that would modi fy or delay the lne^ itable outcome 
IS eminently justifiable Careful selection of patients is important and those 
with renal, cardiac, or cerebral insufficiency should be excluded The opera- 
tion IS one of some magnitude but no more so than many other operations 
that are attempted to control malignant disease It has been carried out in 
two stages, thereby reducing the risk There is some reason to hold an op- 
timistic view of the ultimate value of such procedures in the treatment of 
hypertension Careful and critical observations on the changes in blood 
pressure following operation are highly important The evaluation of 
changes in the vasomotor function, as studied by the blood pressure, is at 
best difficult and beset with error The supposed beneficial effects must be 
definite and prolonged Studies must be carried out for long periods The 
most significant single test for loss of the vasomotor splanchnic control is 
the postural decrease in blood pressure that occurs vhen the patient is m the 
upright posture 


George E Browx 
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Chmcal Laboiatoiy Medicine and Diagnosis By R B H Gkadwohl, MD 
1028 pages, 18 X 26 cm , 328 illustrations, 24 color plates First Edition C V 
Mosby Co , St Louis 1935 Price, $8 50 

This work IS a most admirable one in the field of diagnosis, and especially labora- 
tory diagnosis It covers the usual divisions of clinical pathology, as urinalysis, 
blood chemistry, hematology, gastric analysis, analysis of feces, sputum and punctate 
fluids It devotes a chapter to pathology and exotic pathology, and one chapter each 
to special tests for rabies, allergy, pregnancy tests, chemical milk examination, myco- 
logical diagnosis, autogenous vaccines and semen appraisal There is a chapter 
each on bacteriology, serology, basal metabolic determinations, postmortem examina- 
tion, tissue cutting and staining, preparation of museum specimens, and on toxicologi- 
cal technic 

The author draws from an extremely wide personal experience, both from his 
own laboratories and from the laboratories of others According to the record, he 
began the study of pathology some 35 years ago He studied abroad under such 
renowned masters as Virchow and Langerhans of Germany and Chian of Austria, 
and one can feel the influence of the Continental schools, chiefly the Germanic, w'oven 
into the wmrk An extremely large shaie of the references are to the German medi- 
cal literature, and some of the illustrations are reproductions of German originals 
Some of the 18 chapters are rather abbreviated, as for instance the chapter on 
sputum w'hich is condensed into seven pages, and the chapter on gastric analysis which 
IS only 21 pages in length Other chapters, ho\vever, cover their subject rather ex- 
haustively, as for instance the chapters devoted to hematology and bacteriology and 
bacteriological applications to clinical diagnosis Both of these deserve special men- 
tion because of outstanding merit, and together they occupy 336 pages Any dis- 
appointment over the brevity of certain sections or whole chapters is compensated by 
the adequaej^ of the treatment of major topics 

The 352 illustrations and plates aid greatlj' in clarifying the text Of these about 
250 are original illustrations and color plates and about 102 are reproductions from 
other works and authors The 24 color plates are rvell done 

One may say with justice that this book represents the life work of its author 
in a large and varied medical field It is much more pretentious than some of the 
recent short-cut works in clinical pathology It combines clinical pathology, 
pathology, histology, and postmortem study with bedside diagnosis And while some 
of the sections are somewhat outdated by more recent w'ork, it may be considered an 
extremely valuable book which deserves a prominent place in the general librarj^ or 
for leady reference on the laboratory desk 

S L J 

Blood Gionps and Blood Tiansfnsion By Alexander S Wiener, AB, MD 
XIV 4- 220 pages , 17 X 26 cm Charles C Thomas, Baltimore 1935 Price, 
$4 00 

Few w'lll question the statement that this book will immediately become the 
acknowledged English text on Blood Groups Unlike many w'ho may be complete 
masters of a complex subject but are singularly inept in teaching first principles, 
Wiener has happily achieved a treatise wdneh is primer-hke in its exposition of 
material to the beginner Yet the student will find, m addition, all the wealth of in- 
vestigative work leading up to our present knowdedge of this intricate subject After 
a thorough review' of the four blood groups, the subgroups of group A and AB and 
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tlie agglutinogens and N of Landsteiner and Levine are pi esented in great detail 
and witii remarkable claritj The latter half of the book deals largelj with investiga- 
tions into the genetic, biometric and anthropological aspects of the blood groups, and 
finally there is a ^ery lucid exposition of their medico-legal applications, — in which 
latter field, of course, Wiener is an acknowledged master 

The chapters on Blood Transfusion are not exhaustne but, on the nhole, are 
adequate The last few }ears have seen a veiy marked decrease in the incidence o± 
post-transfusion reactions of the so-called “ foreign bodj ” tj pe The recognition 
that thej can be practically eliminated b\ proper routine cleansing of apparatus and 
preparation of solutions is now widespread These facts, Mhile not omitted, ha\e 
hardly been sufiicientlj stressed Some of the ne\\er and popular direct transfusion 
apparatuses ha\e been omitted 

The general excellence of the book, howe\er, o\ershadons anj minor faults and 
it may truthfully be said that to the student of blood groups this book is unique and 
invaluable 

H R P 

The Sto)y of Medicine in the Middle Ages Dvvid Riesman, MD, Sc D , 
F A C P , Professor of the History of Medicine and Professor Emeritus of 
Clinical kledicine, Unnersity of Pennsjhania, IMember, History' of Science 
Society and Medie\al Acadenn of America xii-j-402 pages, 79 illustrations 
Paul B Hoeber, Inc , New York 1935 Price, $5 00 

It required courage as w'ell as insight and industry to write The Sloiy of Medi- 
cine m the Middle Ages Most medical historians have passed lightly over the period 
W'liich has disparagingly been called the Dark Ages, and its achievements ha\e been 
overlooked or minimized Then, too, the historian was under necessity of placing 
temporal limits upon the period with which he dealt For the beginning of tlie 
Middle Ages, dates as varied as that of the birth of Christ and of the crowning of 
Charlemagne, 800 years later, have been proposed As to the termination of the 
period, the arresting suggestion that we may still be in the ^Middle Ages is not without 
some basis, although doubtless it will be accepted with the tolerant chuckle with w'hich 
It w'as given For each of many recent generations the “ Middle Ages ” has signified 
an indefinite period somewhat remotely antedating the epoch of its own naively 
egotistical superiority Dr Riesman follows most modern historians in assuming 
that the kliddle Ages ended several centuries ago 

Not once does The Stoiy of Medicine in the Middle Ages become a tiresome 
chronicle After a number of chapters dealing with the Greek inheritance, the 
monastic influence and the part played by Arabian and Jewish physicians, the schools 
of medical thought are discussed Then is described the rise of the universities, 
perhaps the most important factor in the development of modern culture Of these 
there w^ere at least eighty, but Montpellier, Bologna, Padua, Pans and Oxford and 
Cambridge were of special importance in medical matters These provide chapter 
headings The growth of the divisions of medical thought — anatomy, surgery and 
sanitation — is traced and the extraordinary epidemics, some of which are even todav 
imperfectly identified, are described The evidence for and against the American 
origin of syphilis is assembled and condensed While definite decision is withheld, 
t le author may be suspected of inclining to the anti-American opinion The free use 
o quotations from original sources and abundant references in footnotes make this a 
Well-documented text for the student of medical history, but its interesting material 
and l^ely style recommend it also to the general reader 

Dr Riesman concludes that the Middle Ages possessed three outstanding ad- 
vantages that no longer obtain one dominant religion, one social system, one uni- 
versal language Two other characteristics, of lesser importance, were the distinction 
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conferred by scholarship and the abundant opportunity for poor scholars to achieve 
an education “ The greatest difference between modern times and the Middle Ages, 
in medicine as well as m all sciences, is the objective, the experimental method ” 

C V W 

Amebiasis and Amebic Dysenteiy By Charles F Craig, MD 315 pages, 
17 X 25 5 cm First Edition Charles C Thomas, Springfield, 111 1934 

Price, $5 00 

This IS a complete treatment of the subject of amebiasis and amebic dysentery, 
by a well known authority in this field The 12 chapters cover the etiology, epi- 
demiology, pathology, symptomatology, complications and sequelae, diagnosis, com- 
plement-fixation test, prognosis and prophylaxis, and finally the treatment of the 
disease Each one of these 12 chapters concludes with an extensive bibliography 

This book was most timely, appearing as it did very shortly after the outbreak 
of amebic dysentery following the Chicago World Fair Its lasting usefulness, how- 
ever, IS well assured, for according to the statistical figures, contained in the chapter 
on epidemiology, between 5 and 10 per cent of the population of the United States 
harbor the ameba at some time in their life If these figures are accepted it would 
mean that between six and twelve million people in this country are potential amebic 
patients 

Dr Craig has written a valuable monograph on an important subject It will 
be useful not only to the parasitologist and the clinical pathologist but also to the 
internist There is a very adequate discussion of the symptomatology and of the 
complications of amebic dysentery and a conseivative evaluation of the many types 
of therapy which have been proposed The author’s views as to the clinical effects 
of amebiasis without outspoken dysentery are of great interest 

S L J 

Physical Diagnosis By Warren P Elmer, B S , M D , and W D Rose, M D 
919 pages, 15 5 X 23 5 cm C V Mosby Co, St Louis 1935 

The seventh edition of Elmer and Rose’s “ Physical Diagnosis ” constitutes a 
further improvement of this excellent textbook The excellent chapters on clinical 
anatomv and physiology are very clearly written and splendidly illustrated The 
larger part of the following text is given over to physical diagnosis as applied to the 
respiratory and circulatory systems These are very adequately dealt with The 
essentials of physical diagnosis in other regions of the body than the chest are also 
covered Laboratory methods of diagnosis are not included 

The book is well bound, the type is large, the illustrations are well chosen It 
deserves widespread use 


T C W 



COLLEGE NEWS NOTES 


Dr H R !M Landis (Fellow), Philadelphia, is Associate Director in charge of 
the clinical and sociological departments of the Henry Phipps Institute of the Uni- 
1 ersitv of Pennsi h aiiia 


Dr George W Grier (Fellow), Pittsburgh, was installed as President of the 
American Radium Society’ at its annual meeting in Atlantic City 


Dr Ohn S Allen (Fellow), Wilmington, Del, is a member of the Medical 
Council of Delaware 


Dr Chester ]\I Jones (Fellow), Boston, and Dr Russell S Boles (Fellow), 
Philadelphia, became President-Elect and Secretary, respectn ely’, of the American 
Gastro-Enterological Association at its last annual meeting 


Dr Edward S Sledge (Fellow), Mobile, Ala, has been made a Vice-President 
of the Chattahoochee Valley Medical Association 


Dr Francis W Heagey (Fellow), Omaha, Nebr, has been elected President of 
the Nebraska Tuberculosis Association 


Dr Kenneth M Lynch (Fellow), Charleston, S C, has been appointed to the 
State Board of Health, succeeding Dr Robert Wilson (Fellow), resigned 


Dr David W Carter (Fellow) and Dr Homer Donald (Fellow), both of 
Dallas, Tex , have been made President and Treasurer, respectively, of the Dallas 
Southern Clinical Society for the ensuing year 


Dr George Fordham (Associate), Powellton, W Va , has been elected Presi- 
dent of the West Virginia Society of Industrial Physicians and Surgeons 


Dr Walter C Swann (Fellow), Huntington, Dr A H Stevens (Fellow), 
airmont, and Dr R J Condry (Fellow), Elkins, have been made President, Vice- 
resident and Secretary, respectively, of the West Virginia Heart Association 


Dr Fritz B Talbot (Fellow), Boston, has been elected President of the Amcri- 
<^an Pediatric Society for the ensuing year 
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Dr James W Hunter (Fellow) and Dr Walter B Martin (Fellow), both of 
Norfolk, have been installed as President and President-Elect, respectively, of the 
Norfolk County Medical Society 


Dr Janies J Waring (Fellow), Denver, Colo, has been elected President of the 
National Tuberculosis Association 


Dr Charles J Bloom (Fellow), New Orleans, La , has been elected President of 
the Louisiana State Pediatric Society 


Dr James B Colhp (Fellow), Montreal, Que , Dr Elliott P Joslin (Fellow), 
Boston, and Dr O H Perry Pepper (Fellow), Philadelphia, hold membership on the 
Board of six scientists appointed as an advisory council to the George S Cox Medi- 
cal Research Institute of the University of Pennsylvania The Institute was founded 
in 1932 with a fund provided under the will of the late Mr Cox, a Philadelphia banker 
and manufacturer The council will hold annual meetings to receive reports, review 
woik of the Institute, which is devoted to the study of diabetes, and to consult with 
the staff on fuither investigations 


Di John S Hibben (Associate), Pasadena, Calif, was installed as President of 
the American Congress of Physical Therapy at its meeting m Kansas City, September 
9 to 12 


Dr Isaac Hall Manning (Fellow), formerly Dean of the University of North 
Carolina School of Medicine, is President of the recently organized Hospital Savings 
Association of North Carolina Among the directors are Dr Paul P McCain (Fel- 
low), Sanatorium, President of the Medical Society of North Carolina, and Dr Louis 
B McBrayer (Fellow), Southern Pines, Secretary of the Medical Society of North 
Carolina 


Dr Guy H Turrell (Fellow), Smithtown Branch, L I, N Y, has been elected 
Secretary of the New York State Sanitary Officers’ Association 
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DR HARRY WINFRED GOODALL 

Di Han 3 "^ Winfred Goodall died Apiil 17, 1935, at Boston, Massachu- 
setts, in his fifty-eighth year 

Born in Wells, Maine, the son of Geoige B and Isabel M (Norton) 
Goodall, he attended the Bei wick Acadeni)’^ and received his A B at Dart- 
moutli College whei e he v as av ai ded the Grimes Prize and became a mem- 
ber of Kappa Kappa Kappa In 1902 he was giaduated sinnma cum laude 
fiom the Harvard Medical School Following a tuo }'eai internship at the 
Massachusetts General Hospital, a ser\ ice at the Boston Lying-In Hospital, 
an assistant residenc}’^ at the Massachusetts General, he began in 1904 the 
practice of medicine In 1908 Dr Goodall puisued advance studies at the 
University of Tubigen m Germany 

Dr Goodall was at one time lecturer on digestive diseases at the Dart- 
mouth Medical School as well as instructor m chemistr}' at the Harvard 
Medical School He serv^ed during the World War both in this countr}% at 
Camp Greene, Noith Carolina, and Camp Wheelei, Georgia, and overseas 
as commanding officer of the gas hospital at Toul, France, and as chief of the 
medical servuce at Base Hospital No 51 On August 26, 1921, Dr Goodall 
was awarded the Distinguished Seivice Cross for “ exceptionally meritorious 
and distinguished services in the performance of duties of great responsi- 
bility as Lieutenant Colonel, Medical Corps, U S A , in command of the 
gas hospital of the Justice Hospital Group in the American Expeditionary 
Forces during the World War ” 

Dr Goodall collaborated with Dr Otto Fohn on “ Saccharin and the 
Health of Man,” vvuth Dr E P Joslin on “ The Treatment of Diabetes 
Melhtus ” and with Dr Francis G Bennett on “ A Study of Prolonged 
Fasting ” and “ The War Diary of a Medical Officei,” and by himself wrote 
authoritativ^e works on thoracic stomach 

Dr Goodall served on the staff of the Boston Dispensary, the New Eng- 
land Baptist Hospital, the New England Deaconess and the Palmer Me- 
morial He was a member of the Council of the Massachusetts Medical 
Society, a Fellow of the American College of Physicians (1931), a member 
of the American Medical Association, and belonged to the Masons, the Mili- 
tary Order of the World War, the Harvard Club of Boston, and the Square 
and Compass Club 

Dr Goodall was married in 1925 to Emma Claflin Pierce of Boston who 
died in 1932 He leaves two brothers, George E Goodall of Wells, Maine, 
and Frank R Goodall of Exeter, New Hampshire 

William B Breed, M D , F A C P , 
Gov^ernor for Massachusetts 
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DR FREDERICK EPPLEN 

Dr Fredenck Epplen, Seattle, died suddenly m an attack of angina 
pectoris May 25, 1935, after an illness of over four years 

Dr Epplen was boin Apiil 11, 1880, in Dennjacht, Germany He 
began his medical education at the University of Nebraska and was grad- 
uated from Rush Medical College in 1906 After an internship m Cook 
County Hospital he practiced in Miles City, Montana, and m St Joe, Idaho 
He then took postgraduate work m Vienna and located m Spokane for the 
practice of internal medicine In 1927 he moved to Seattle and practiced 
there until disabled by illness m 1931 

During his years in Spokane and in Seattle he was an outstanding figure 
in the profession, of more than local prominence He was always a deep 
student, and it was his constant effort to impiove the plan of medical prac- 
tice both in his own office and in the profession at laige He was always 
active in the various medical societies to which he belonged The encoui age- 
ment, advice, and friendly criticism which he was always ready to give will 
long be remembered by those who were foitunate enough to be associated 
with him 

Fie gave a gieat deal of time and work to the Pacific Northwest Medical 
Association, an organization for postgraduate instruction, and its success 
in the early years was due largely to his guidance He was one of the 
organizers and the first president of the North Pacific Society of Internal 
Medicine, and lived to see it become active and vigorous, to his great happi- 
ness He prized his membership in the Pacific Interuiban Club, and made 
every effort to attend its meetings, even during his illness The College has 
suffered a great loss in his death 

During the many years when he was Governor for Washington of the 
American College of Physicians, it seemed always foremost in his thoughts, 
and he worked constantly for the improvement of the College He attended 
the Philadelphia Session in April of this year, knowing well before he went 
that his heart was in no condition for such a trip His love foi the associa- 
tions and friendships of the College urged him on to attend this last meeting, 
even though it would be likely to hasten his death 

He IS survived by his widow, Mrs Ruth Merrill Epplen, a daughter. 
Miss Dorothy Epplen, of Claremont, Calif , and a brother, Carl Epplen in 
South Dakota 

Charles E Watts, M D , F A C P , 

Governor for Washington 

DR LOUIS F JERMAIN 

Dr Louis F Jermain, Dean Emeritus of the Marquette University 
School of Medicine, Milwaukee, Wisconsin, died on July 24, 1935, follow- 
ing a long illness 
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Dr Jermam was born m IManitowoc Count}, Wisconsin, in 1867 His 
preliminary education was obtained in local schools, following which he 
taught in a country school for seven years At the age of twenty-four years 
he entered Northwestern Unnersity Medical School, from which he was 
graduated m 1894 

Upon his graduation Dr Jermam came to Milwaukee where he joined 
the faculty of the old Wisconsin College of Physicians and Surgeons He 
later became a member of the faculty of Marquette College and was largely 
responsible for the merging of that College with the Wisconsin College of 
Physicians and Surgeons in 1913, when he was appointed Dean of the 
Medical School, wdnch office he held until the year 1926 

Dr Jermam w'as assistant City Health Commissioner from 1908 to 
1910 He became a member of The Aledical Society of Mihvaukee County 
on February 14, 1902, and m 1910 he w'as elected President In 1916 he 
became President of the State Medical Society of Wisconsin Upon the 
recommendation of Archbishop Sebastian G Messmer, Dr Jermam was 
made a Knight of the Order of St Gregory the Great b} Pope Pius XI m 
1924 

Because of his contribution to medicine and long activity in the interests 
of the medical profession. Dr Jermam w'as unanimously elected Honorary 
Alember of The Medical Society of Milwaukee County on March 8, 1935 
Dr Jermam became a Fellow of the American College of Physicians during 
1920 


Rock Sleyster, M D , F A C P , 

Governor for Wisconsin 


DR FREDERICK RIGBY BARNES 

Dr Frederick Rigby Barnes (Fellow^), born in Philadelphia, Pa, Au- 
gust 12, 1890, died July 18, 1935, m the Union Hospital, Fall River, Mass 
He had been in poor health for two years, as a result of a staphylococcic 
infection of the blood stream following accidental puncture of a vein on the 
^ck of his hand wuth an infected hypodermic needle wdiile treating a patient 
During the last few months it appeared he w^ould recover, and he had re- 
sumed practice 

Dr Barnes attended Bucknell University and later obtained his medical 
degree at the University of Pennsylvania School of Medicine, graduating in 
1913 He interned at the Chestnut Hill Hospital and then spent two years 
ss resident physician and surgeon at the German (now the Lankenau) Hos- 
pital in Philadelphia 

In 1917 he went to Fall River, but early in the World War enlisted, at- 
Hined the rank of captain, and served with the Pennsylvania (Philadelphia) 
ospital unit at an English base m France Dr Barnes served as associate 
uiedical director for his district for eight years and in 1927 was appointed 
uiedical examiner by Governor Alvan T Fuller He was chief of the medi- 
cal service at the Truesdale Hospital 



498 


COLLEGE NEWS NOTES 


Dr Barnes became a Fellow of the American College of Physicians dur- 
ing 1930, and promptly thereafter became a Life Member He was the 
author of a number of published articles, and a man of wide reputation in 
his part of the country He was a member of the Phi Gamma Delta and the 
Phi Alpha Sigma Fraternities, a past Secretary and past President of the 
Fall River Medical Society, a member and councillor of the Massachusetts 
Medical Society, a member of the Massachusetts Medico-Legal Society, and 
a Fellow of the American Medical Association 

DR JOFIN MASON MORRIS 

Dr John Mason Morris (Fellow), Louisville, Ky , was born April 25, 
1861, at Sulphui, Ky , and died July 18, 1935, Louisville, Ky , at the age 
of seventy-foui 

Dr Morns was an outstanding example of a family physician and re- 
tained the fine traditions of the old time medical piofession He always 
had the interest of his patients at heart, regardless of their ability to re- 
munerate him for his sei vices As a consequence, he has left behind a host 
of patients to mourn his death, as well as members of the medical profession 
of Louisville who respected him for his kindness of heart, his devotion to his 
profession and his loyalty to his friends 

He was a member of the Ameiican Medical Association, the Southern 
Medical Association, the Kentucky State Medical Association and its com- 
ponent societies, and he became a Fellow of the American College of Physi- 
cians in 1927 

C W Dowden, M D , F a C P , 

Governoi for Kentucky 

DR THURSTON HOPKINS DEXTER 

Dr Thurston Hopkins Dexter (Fellow), Brooklyn, N Y, died June 
24, 1935, at the age of fifty-eight years Dr Dexter was born and educated 
in Brooklyn He graduated from the Long Island College Hospital in 1901 
His practice was devoted to pathology and bacteriology He was pathol- 
ogist and bacteriologist at the Methodist Episcopal Hospital, 1905-14, Wil- 
liamsburg Hospital, 1907-10, Coney Island Hospital, 1908-11, Bushwick 
Hospital, 1909-15, Lutheran Hospital, 1909-17 At the time of his death 
he was chief pathologist at the Wyckoff Heights Hospital and the Swedish 
Hospital 

During the World Wai Dr Dexter held the rank of Majoi and was in 
command of field hospitals of the 301st Sanitary Tram, and later tlie 4th 
Corps Sanitary Train, serving in the Meuse- Argonne sector After the 
war he was for seven years regimental surgeon of the 101st Cavalry, Na- 
tional Guard, and held the rank of lieutenant colonel in the Medical Reserve 
Corps 
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He was the author of scAcial published articles, a member of his county 
and state medical societies, a Fellow of the American Medical Association 
and ex-President of the Brooklyn Pathological Society, Brooklyn Hos- 
pital Club and Long Island College Alumni Association He was also a 
membei of the Associated Physicians of Long Island and the Association of 
Military Surgeons He became a Fellow of the American College of Phy- 
sicians duimg 1929 His burial took place at Arlington Cemetery, Wash- 
ington 

DR FRANKLIN WELKER 

Dr Franklin Welker (Fellow), New York, N Y, died July 17, 1935, 
at his summer home m Highland, N Y , of heart disease, at the age of sixty- 
eight } ears 

Dr Welker was born at Attica, N Y, July 20, 1867 He attended the 
University of Rochester, fiom which he received the degree of A B , and 
then pursued his medical education at the Unnersitj of Pennsylvania, grad- 
uating m 1894 He spent his internship at the Kings County Hospital, 
Brooklyn For many years he was attending physician and medical director 
of the Lutheran Hospital of Manhattan, which appointment he held at the 
time of his death He was President of the Medical Society of the County 
of New York, and a member of the New York Academy of Medicine, the 
Medical Association of Greater New York, the Harlem Medical Association, 
the Washington Heights Medical Society, the West Side Clinical Society, 
the National Tuberculosis Association and a Fellow of the American Medi- 
cal Association He became a Fellow of the American College of Physi- 
cians on December 1, 1923 

Dr Welker was especially known as a physician who sought to uphold 
the position of the general practitioner in the medical profession He was 
opposed to governmental encroachment in the field of medicine in competi- 
tion with both private hospitals and individual physicians He did not be- 
lieve in compulsory health insurance plans, which would place the medical 
profession under the control of laymen and politicians While he admitted 
the need for governmental hospitals, he felt they should not be permitted 
to submerge private institutions At his induction as President of his 
county society, last January, he said in part, concerning compulsory in- 
surance 

Most, if not all, of the abuses connected with medical service in workmen’s 
compensation have grown out of the suppression of the free choice of ph3'sicians, and 
investing the insurance carriers and employers with control ovmr treatment Busi- 
ness men chose the doctor, and their concern is cheap care, rather than good care 
Under their egis commercial clinics have sprung up that harbor every evil that can 
come into healing — inefficiency, unnecessar} prolongation of treatment, rebating, 

‘ lifting ” of cases and padding of bills 

Dr Welker was always a student He was quiet and of even dis- 
position, and was especially characterized by his thoughtfulness of others 
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Surviving him are his wife, Mrs Louise A Welker and two daughters, Mrs 
E L Rohdenburg and Miss Marian Welker 

DR FRANCIS W HEAGEY 

Dr Francis W Heagey (Fellow), Omaha, Nebr , died August 23, 1935, 
of an embolism, one week after an appendectomy, aged fifty-one years 

Dr Heagey was born at Bareville, Pa , attended Princeton University 
for his academic training, and graduated from Columbia University College 
of Physicians and Suigeons m 1912 with the degree of Doctor of Medicine 
He practiced m New York City until 1916 when he went to Omaha to 
engage m practice and to become Instiuctor m Medicine at Creighton Uni- 
versity School of Medicine At the time of his death, he was Associate 
Professor of Medicine at Creighton University School of Medicine, At- 
tending Physician to Creighton Memorial, St Joseph’s Hospital He was 
a member of the Douglas County Medical Society, the Nebraska State Medi- 
cal Association, a Fellow of the American Medical Association, and until 
recently president of the Nebraska State Tuberculosis Association 

Dr Heagey was deeply interested m welfare work, a member of the State 
Emergency Relief Committee, and sometime president of the Omaha Child 
Welfare League and the Omaha Council of Social Agencies He had con- 
tributed voluminously to medical literature, and was recognized as a man of 
distinctive worth to his community He became a Fellow of the American 
College of Physicians in 1922 

DR JESSIE WORTHY LEA 

Dr Jessie Worthy Lea (Fellow) of Jackson, Louisiana, died July 9, 
1935, of coronary occlusion, aged 66 

Di Lea received his M D degree from Tulane University, Medical De- 
partment, m 1891 He was a member of the East and West Feliciana 
Parish Medical Society, Louisiana State Medical Society, the American 
Medical Association and m 1929 he was made a Fellow of the American 
College of Physicians 

He served as president of his local medical society, president and coun- 
cilor of the Sixth District Medical Society For eight years he served on 
the staff of the East Louisiana State Hospital, and also served as a mem- 
ber of the board of admmistiatois of this institution 

Dr Lea was a delightful personality who was loved and appreciated by 
his many friends He is survived by his wife. Mis Giace M Lea 

J E Knighton, F A C P , 

Governor foi Louisiana 
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THE MECHANISMS OF HEALING IN COLLAPSE 

THERAPY ' 

By M \x PIN^ER, M D , F A C P , Tucson, Ansona 

The results of collapse theiai)}, despite their spectacular lmpro^ement 
during the last decade, ai e often inconstant, unpi edictable and disappointing 
As culled fiom the hteiature the leasons for success or failure aie manifold 
and often contradictoi y On the other hand, a large number of clinical, 
pathological and expeiimental studies proiides a sufficient basis for a dis- 
cussion of the factois that play a beneficial or disturbing lole m collapse 
therapy While many single phases have been studied carefully, I failed to 
find m the literature a comprehensive discussion of the problem as a whole 
A clear conception of the physiology of pulmonary collapse should obviously 
be the basis for correct therapeutic indications 

In this biief leview it is impossible to discuss, with proper bibliographi- 
cal documentation, the many dneigent opinions on the subject This will 
appear in a moie extensive later publication Within the time allotted for 
this presentation it is possible only to state briefly, and in rather categorical 
manner, what, on the basis of available knowledge, seems to be a justified 
idea of the mechanism of healing in pulmonary collapse This is offered as 
a temporary working hypothesis Avhich is necessaril)’- far from complete 
However, it has at least the virtue of clearing the field of a number of cus- 
tomary misconceptions 

Pulmonary collapse lepresents a reduced total volume of the lung This 
may be induced by introducing foreign substances into the thoracic cavity 
(air, oil, paraffin, etc ), by paralyzing or cutting respiratory muscles (dia- 
phragm, scaleni, intercostals), or by reducing the size of the bony thoracic 
cage 

When pulmonar}^ collapse is established a number of compensatory 
mechanisms come into play, some of them operate immediately after col- 
lapse, others develop gradually and slowly Man) apparent contradictions 
in the literature are due to the fact that observations on brief acute experi- 

* Read at the Philadelphia meeting of the American College of Phj sicians, April 30, 

1935 

From the Laboratories of the Desert Sanatorium and Institute of Research, Tucson, 
Arizona 
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ments have been applied to therapeutic collapse which is always a chronic 
condition 

Another leason foi confusion is the use of different species of experi- 
mental animals Some species (guinea pigs, dogs) have a permeable medi- 
astinum, so that any collapse measure (and particularly pneumothoiax) in- 
stituted on one side causes bilateral collapse automatically, while other ani- 
mals (rabbits, goats) have, like men, an impermeable mediastinum which, 
however, varies gieatly in rigidity 

In the early eia of pneumothorax therapy the aim was to immobilize the 
lung by superatmospheric intrapleural pressures Later on it was found that 
subatmosphei 1C intrapleural pressuies yielded, m the majority of patients, 
equally good and better results than high positive pressures At piesent, it 
ought to be, and probably is, common practice to maintain subatmospheric 
pressures unless stiff-\\ ailed cavities indicate the necessity of positive pres- 
sures for actual compression But the logical explanation of the action of 
positive-pressure pneumothorax has been carried over insidiously and un- 
justifiably to subatmospheric pneumothoiax and other collapse measures 
This IS a typical example of the lag that exists so often between piactice and 
theory 

The following brief and necessarily incomplete list of the factors held 
responsible for enhancing healing under pulmonary collapse will indicate 
the chaotic state of the problem (1) Rest of the collapsed lung, oi part of 
it, (2) Elastic relaxation of pulmonaiy tissue, (3) Alteration of the cir- 
culation of the blood in the lung hyperemia, blood stasis, relative anemia, 
(4) Alteration m the gaseous metabolism of the lung anoxemia, increase in 
carbon dioxide, (5) Stasis of lymph, (6) Atelectasis bronchial obstruction, 
(7) Cessation of spread in collapsed lung 

(1) Rest of Collapsed Lung The respiratoiy motions of the lung are 
solely activated by the motion of the chest-wall (including the diaphragm) 
This IS equally true for a normally expanded as well as for a collapsed lung 
As long as any of the respiratory muscles perform their normal function so 
long IS the lung ventilated Even a large pneumothorax cannot alter the 
dependence of pulmonary motion upon thoracic motion up to the point wheie 
the intrapulmonary pressure is atmospheric oi positive duiing the entire 
lespiratory cycle At this point ventilation must cease According to 
Boyle’s law, the expiratory increase of intrapleural pressure reduces a 1000 
c c pneumothorax (at inspiration) only about 10 c c under the assumption 
that intrapleural respiratory amplitude between inspiration and expiration 
IS equal to 10 cm water, in other words, the compi essibility of air introduces 
a practically insignificant lag between thoracic and pulmonary movement 
Air introduced into the pleural cavity always causes two effects (1) it 
reduces the volume of the lung, and (2) it expands the thoiacic cage The 
degree of the latter effect depends chiefly on the elastic propeities of the 
chest wall and the mediastinum Furthermore, when the total volume of the 
lung is decreased the residual air shows a greater peicentage decrease than 
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does the vital capacity If, as is usually the case, the collapsed lung contains 
lesions, the volume reduction of the diseased aieas does not reduce the Mtal 
capacity These three factors expansion of the thoracic cage, reduction of 
residual an , and collapse of nonfunctioning parenchyma, combine to cause a 
reduction of the vital capacity after collapse which is considerabl) smaller 
than the amount of air inflated For these reasons a collapsed lung can con- 
tinue to be A'entilated by the pi eoperative amount of air, and, even more, and 
by virtue of the close gearing of pulmonary and thoracic motions, the pneu- 
motliorax lung must continue to be ventilated, as long as the thorax moves 
and as long as the intrapulmonary pressure is not positive throughout the 
respiratory cycle 

These theoretical deductions are amply confii med by spirographic meas- 
urements on patients and on experimental animals, by direct observations of 
collapsed lungs and by roentgenological studies 

Figures 1, 2 and 8 present roentgenological eMdence of the respiratory 
motion of collapsed lungs 




Fig 1 Superimposed tracings of a pneumothorax lung in deepest inspiration and in 
deepest expiration to show the respiratory movement of the collapsed lung The heavily 
dotted area shows the increase in size of the lung at inspiration ov^er its size at expiration 

tracing at expiration 

tracing at inspiration 
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Some limiting conditions must be mentioned In the presence of an 
easily shifting mediastinum, the respiiatory pressuie changes cause a shift- 
ing of the mediastinum and a shifting of the lung en bloc, thus reducing the 
ventilation of the lung, as shown in figuie 3 

When the diaphragm is paralyzed on the pneumothorax side, its para- 
doxical movement, activated by the intiapleural pressure changes, reduces 
the pulmonary ventilation Paiadoxical diaphragmatic movement occurs 
also in positive-piessure pneumothoi aces without diaphragmatic paralysis 
In positive pressure pneumothorax, if and when thoracic motion continues, 
the lespiratory pressure changes cause only mediastinal shifting and para- 
doxical diaphragmatic motion, but no pulmonary ventilation 






a b 

Fig 2 Right lung, collapsed by pneumothorax (a) in deepest inspiration, (b) in deepest 
expiration, to show the respiratory movement of the collapsed lung 

In order to find out how much a pneumothorax lung is ventilated, it is 
necessary to know the extent of mediastinal shifting, the degiee of dia- 
phragmatic paradoxical movement, and — last but not least — the amplitude 
of the thoracic (and diaphiagmatic) movements In uncomplicated pneu- 
mothoraces, the thoracic movements decrease but slightly In the presence 
of pleural effusions and inci easing fibiosis of the parietal pleura, thoracic 
movements are markedly reduced 

After propel consideration of all these factois it can be concluded that 
in subatmosphenc pneumothoraces the collapsed lung continues to move 
The incontrovertible proof of this statement is given by bilateral pneumo- 
thorax 111 which two collapsed lungs maintain noi mal gaseous exchange 

Regions of diseased pulmonary paienchyma, such as infiltiations, fibrosis, 
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more oi less fibiotic cavities, inciease the normal elastic tension of the pul- 
monary tissue When the pulmonaiy tissue relaxes, due to the reduction of 
the total volume of the lung, the parts undei iiici eased elastic tension will 
obviously retract moie than the noimal tissue This is the basis of so-called 
selective collapse which is opeiative both in pneumothorax and, to a more 
limited degree, m diaphragmatic paralysis In pneumothorax its mani- 
festation is fiequently pi evented by adhesions inserted directly over the 
lesions When selective collapse occurs, selective rest may occur as well 
The less extensible, and hence more letracted, diseased portions are less 
easily expanded by the respiratory piessuie changes, and in the ideal case 
they may be at complete ^ rest while the uninvolved tissue functions fully 
This ideal case depends upon a delicate balance between the differential 
elastic tensions of normal and diseased tissue on the one side, and on the 
level and the amplitudes of the mtiapleuial pressuie on the other side 

As far as othei therapeutic collapse measuies are concerned, similar 
considerations must be applied In phrenicectomy, the piston action of the 
diaphragm is abolished, but costal motion continues, and is usually increased 
as a compensating mechanism Hence, no functional rest can be expected 
from diaphragmatic paialysis In an extensive thoracoplasty plus phrenic- 
ectomy, and 111 intercostal neurectomy, thoracic motion may become totally 
abolished, and then pulmonaiy rest is achieved, but this can be expected 
only in extensive and complete operations 

Summarizing the question of rest, it may be concluded that collapse 
may or may not establish mechanical lest for diseased parenchyma, that rest 
IS frequently not piocuied in unquestionably successful piocedures, and that 
therefore rest cannot be the sole, nor the dominant factor enhancing healing 
under collapse therapy 

(2) Elastic Relaratwn Pulmonaiy collapse, le, reduction of total 
pulmonary volume, always causes elastic lelaxation, regaidless of the 
method by which collapse is induced Relaxation diminishes or eliminates 
elastic tension which counteracts the natuial shi inking tendency of scar 
tissue, it abolishes the tiaumatizing effect of the continuous strain on tissue 
under high elastic tension, and it allows cavity walls to approximate, thus 
establishing the mechanical preiequisite foi spontaneous healing processes 
The maximum elastic recoil occurs, unless prevented by adhesions, where 
the tissue is under highest elastic tension, that is, in the diseased portions of 
the lung The pneumothorax lung assumes (in the absence of adhesions) 
the shape determined by its own differential elastic tensions, while the nor- 
mally expanded lung is strictly dependent on the configuration of the thoracic 
cage Pneumothorax liberates the lung as far as shape is concerned, but as 
far as motion is concerned it remains dependent on the thoracic cage within 
the limitation mentioned above 

The selective leti action of diseased portions of the lung in pneumo- 
thorax is clearly shown in figures 4 and 5 

*“ Complete” is used here m a practical clinical sense Strictly physically speaking 
absolute rest w ould be possible only if the diseased tissue were completely non-distensible 
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FiCi (a) before pncumothor'ix , (b) eight months later, following bilateral pneumothorax The upper portion of the right lung is 
selectively collapsed, the lower portion of the right lung is almost completely expanded In the left upper region, selectnc collapse is prevented 
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half months lat-*r, following biKteral pneumothorax Well defined selective collapse 
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Elastic iclaxation piocluces conditions obMOusl}' fa\oiable foi healing 
and it IS a constant factor in all forms of collapse therap} It seems justi- 
fied, therefore, to regaid elastic relaxation as an impoitant, and probably 
the most impoitant factor m enhancing healing undei collapse thcrap) 
It IS therefore of greatest importance to assuie it In a pneumothorax ad- 
hesions inseited o\ei paiench}mal lesions may completely pi event clastic 
relaxation, and exert an clastic stiain whose inspiiatoiy and expiiatory 
variations ma} be greater than before collapse The usual roentgenogi aphs, 
taken at maximum mspnation, furnish often misleading and alwaes inade- 



sho\ ^ deepest inspiration, (b) deepest expiration These Uvo roentgenograms 

smrit marked difference in the appatent size of the pneumothorax caMt> The m- 
1 lon picture might wrongly suggest that the lower lobe is adherent to the chest wall 


quate information of the collapsed lung, because (1) they show' the mtra- 
P eural conditions in an unphysiological respiratory phase w Inch the patient 
never assumes under natural conditions, and (2) they represent a static 
picture of the lung wdnle interest should properly be centered on its dy'namics 
oentgenographs taken m maximum inspiration and in maximum ex- 
piration add significant information While neither maximum inspiration, 
expiration is a phy siological phase the normal respiratory' 
^}ce les soinew'heie near the middle of these tw'o extremes, and the direc- 
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tion of forces opeiatne in the chest is coirectly shown Inspiration and 
expiration films indicate loughly the actual degiee of collapse (figure 6), 
the approximate degree of mediastinal shifting the possible paradoxical 
movement of the diaphiagm, the amount of contialateial collapse (figures 
3 and 7), and — most impoitant of all — the} may demonstiate the piesence 
of elastic strain pioduced b} adhesions (figure 8) In addition to this, 
the expiration film shows, after small initial inflations, much more clearly 
the presence of a pneumothoiax (figuie 9 ) The compaiison of the two 
films makes possible an approximate estimation of the degree of antero- 



a h 

deepest inspiration, (6) deepest expiration The expiration film shows 
lune- pull which the adhesion in the third anterior interspace exerts on the 

increase^ respiratory movement of the collapsed lung is clearly shown, not only by its 
in volume but by its greater transparency in inspiration 


posterior collapse Inspiration-expiration films, propeily interpreted, }ield 

mcomparably more infoimation than a set of stereo-films taken at inspira- 
tion 

la ^yp^reinia. Blood Stasis, Relative Anemia The changes that col- 
^Pse causes m the blood circulation of the lung are the subject of numerous 
o'Scussions and of extensive experimental and pathological studies With- 
ph here into a lengthy discussion of the subject it should be em- 

nie^tr^d*^ problem is exceedingly complex and the technical and 

^0 ological difficulties of its experimental approach are well realized 
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The Fick principle of estimating the blood flow is limited m its application 
because, by this method, only the fully aeiated portion of the blood is meas- 
ured, thus making it impossible to ascertain that amount that may flow 
thiough nonventilated portions of the lung However, it is important to 
lemember that it seems fairly well established that m uncomplicated pul- 
monary collapse the ai tei lal blood is, as a i ule, noi mally oxygenated Since, 
as was pointed out, collapsed lungs ma\ be \ entilated by a normal, a larger, 
or a smaller than noimal, amount of an, it appeals very suggestne — and 
consistent with obsei vational data — to think that a parallelism exists between 



Fig 9 (n) deepest inspiration, (&) deepest expiration 

much more easily a small pneumothorax is visualized 


These roentgenograms show how 
in expiration than in inspiration 


ventilation and circulation This is confirmed by direct expeiimental ob- 
servations on normal animals which indicate that the pulmonary blood flow 
increases during inspiration and decreases during expiiation If the above 
assumption is correct it is obviously impossible to make a categorical state- 
ment about hypeiemia or anemia in a collapsed lung since either condition 
may prevail, depending on the state of ventilation In collapsed lungs of 
long standing-the only ones that aie of therapeutic intei est--ventilation is 
probabl) decreased as a rule, hence relative anemia should be expected, and 
this seems to be the usual postmortem finding Whethei such anemia, when 
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It exists, has a definite therapeutic effect is undecided , it has been suggested 
that It may stimulate fibrosis 

{4) Anoxcnno, Incieasc in Caibon Dioxide These ti\o factors are 
claimed to be of great therapeutic significance by producing a gaseous milieu 
unsuitable foi the life of the tubercle bacillus It is well established, how- 
ever, that the tubercle bacillus, although a strict aerobic organism, continues 
to grow “ until the last atom of oxygen is consumed,” and is not inhibited 
by atmospheres containing 10 to 50 per cent of carbon dioxide ObMously 
it IS impossible that bactericidal degrees of anoxemia or of carbon dioxide 
concentrations exist m a collapsed lung Even lesser degrees would be in- 
consistent w'lth normal ox}genation of arteiial blood m collapse therapy 
While it IS possible that minor degrees of anoxemia and of carbon dioxide 
increase may be less favorable for the activity of the tubercle bacillus than 
the normal gaseous tension m the lung, these changes — if and when the}' 
exist — can play only a minor theiapeutic role 

(5) Stasis of Lymph Experimental eMdence is convincing, though 
not entirely undisputed, that the lymph flow is slow'er in a collapsed than m a 
normally expanded lung This fact may laigel} explain the beneficial in- 
fluence that collapse so often exerts on toxic symptoms By Mrtue of the 
slow^er lymph flow'^, toxic products are considerably more diluted m the blood 
stream than befoie collapse It is probable, too, that l}mph stasis exerts 
a stimulating effect on fibrosis, morphological obser\ations show’^ that 
fibrosis develops in diseased and collapsed lungs particularly m the peri- 
lymphatic tissue 

(d) Atelectasis, Bronchial Obstruction Atelectasis according to strict 
medical usage, though not accoidmg to etymology, means complete airless- 
ness of pulmonar} tissue Incomplete atelectasis is therefoie a conti adictio 
in adjecto and this term should not be used Uncomplicated collapse wuth 
subatmosphenc pressure never leads to atelectasis Atelectasis cannot be 
produced by external piessure on the lung but only by bronchial obstruction 
with subsequent absorption of the alveolar air, or by its functional analogue 
a non-ventilated lung (positive piessure pneumothorax, otherwise completely 
immobilized lung) Bronchial obstruction, according to postmortem ob- 
servation, is extremely rare in lungs collapsed on account of tuberculosis 
Bronchial stenosis or obstruction, particularly if a bronchus draining a 
cavity is affected, is, as a rule, a grave complication with all the alarming 
symptomatology and the potentially perilous developments due to retention 
of secretion It is therefore most unlikely that bronchial obstruction is — 
as has recently been claimed — the major healing mechanism of cavities and 
other tuberculous lesions m the lung Pathological evidence for the thera- 
peutic effect of bronchial obstruction is lacking Furthermore, it w ould ap- 
peal that the clinical and roentgenological diagnosis of atelectasis which 
appears so frequeiitl} m the recent literature, is usuall} poorh substantiated 
Due to the mechanism of collateral respiration the obstruction of a small 
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bronchus does not lead to atelectasis so that the diagnosis of so-called lobular 
atelectasis rests on most uncertain ground It is fully consistent with this 
view that foci healed by fibrosis in a collapsed lung are regularly surrounded 
by non-atelectatic, and fiequently by emphysematous parenchyma 

When atelectasis does occur it does not pei se cause fibrosis as is often 
assumed So-called collapse-induration is not the result of simple atelec- 
tasis, but of atelectasis plus inflammation If uncomplicated atelectasis 
would cause fibrosis one would expect to find, following complete thoraco- 
plasties, that the whole lung would be fibi osed The usual finding is, how- 
ever, that the tubeiculous lesions are fibrosed, and that the intervening 
parenchyma is not 

(7) Cessation of S plead in Collapsed Lung Evidence of hematogenous 
spread in collapsed lungs, even m cases of geneialized miliary tuberculosis, 
IS veiy rare The same thing is tiue of lymphatic and, to a lesser degree, 
of bronchogenic spread These phenomena aie not well understood The 
1 eduction of the lymph and blood stream m a collapsed lung must be im- 
portant factors The toituous course of bronchi m a collapsed lung and 
under certain conditions, the diminished momentum of the air stream, may 
cause the diminution of bionchogenic propagation 

In many particulars, knowledge of the physiological effect of pulmonary 
collapse IS incomplete and undei standing is unsatisfactory To mention one 
practical and outstanding example theie is no convincing explanation of the 
fact that collapse seems to enhance resoiption of exudative infiltrations It 
IS hoped that the recently revived pneumothorax treatment of lobar pneu- 
monia may fuimsh observations not only to confiim, but also to explain this 
fact 

Summary 

In the healing of tubei culous lesions under collapse therapy, the follow- 
ing factors — roughly m older of then importance — seem to be operative 

1 Elastic relaxation diminishes oi eliminates elastic stiain on diseased 
tissue, thus enhancing scar contraction and closuie of cavities 

2 Relative, and in some cases absolute lest of foci of disease is pro- 
duced by the mechanism of selective collapse, by splinting or immobilizing 
the thoiacic cage, or by proceduies enforcing localized relaxation and im- 
mobilization 

3 Actual compression (positive pressure pneumotlioiax) helps to col- 
lapse stiff-walled cavities and to stretch adhesions 

4 Tortuosity of bronchi and the slowing of the air stream in a col- 
lapsed lung help to dimmish bronchogenic spread 

5 The slowing of the blood and lymph stream prevents hematogenous 
and lymphatic piopagation Diminution of the l 3 'mph stream may reduce 
toxemia 
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6 It IS possible, but not proved, that relative anemia and lymph stasis 
may stimulate fibrosis 

7 A reduction of the oxygen tension and increase m the carbon dioxide 
tension in the pulmonary tissue may possibly produce conditions that aie 
somewhat less favorable for the life of the tubeicle bacillus 

I wish to express my thanks to Dr C A Thomas and Dr S C Davis for their per- 
mission to use in this paper clinical and roentgenological material from the Southern Pacific 
Hospital in Tucson 
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General information about lymphedema tends to be somewbat con- 
fused and vague This situation is largely the result of the relative rarity 
of the condition , of an inadequate knowledge of its etiology, bacteriology, 
and pathology, and of the lack of a comprehensive classification Although 
it IS impossible to rectify all these shortcomings, we feel that a presentation 
of the pertinent data from the lecords of 300 cases obseived at The Mayo 
Clinic in the previous 10 years offers an opportunity to fill some of the gaps 
m knowledge To this end, we aie describing the condition, offering a 
clinical classification, and presenting what is known regarding etioIog>L 
diagnosis, and treatment Aids to such a presentation are furnished by 
recent excellent work on the anatomy and physiology of lymph and lymph 
vessels, well illustrated by the work of Drinker and Field These facts 
regarding the anatomy and physiology of lymph vessels and lymph are so 
important for an understanding of lymphedema that it seems advisable to 
review them briefly 

Definition or Terms 

Lymph is a fluid obtained fiom lymph vessels Tissue fluid is found in 
the region outside of the blood and lymph capillaries in the cellular inter- 
space Plasma is the unclotted fluid of the blood Lymphedema is a swell- 
ing of soft tissues which is the result of an increased quantity of lymph 
Elephantiasis has been defined as a “ progressive histopathologic state char- 
acterized by a chronic inflammatory fibromatosis or hypertiophy of the hy- 
podermal and dermal connective tissue,” but the term has been used loosely 
to apply to a variety of conditions which produce enlargement of the ex- 
tremities We suggest, therefore, discontinuation of use of this term, 
which adds confusion to medical terminology 


Anatomy 


Lymph vessels either are modified veins or arise in situ from mesen- 
chymal cells They are closed vessels which possess an unbroken endothe- 
lial lining, bathed on the outside by tissue fluid In general, there is more 
lymphatic than hematic capillary surface Eveiy mam blood vessel has an 
accompanying lymph vessel The lymph vessels are as richly supplied 


* Read at the Philadelphia meeting of the American College of Physicians, May 

) 

From The Majo Clinic, Rochester, Minnesota 
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With valves as aie the veins ^ India mk injected between tvo ligatures into 
the lumen of an arteiy appeals in the Ijmph vessels around the artery by 
passing through mtracellulai stomas and directl} through the cells of the 
arterial wall 

There are a superficial and a deep sjstem of Ijmph ressels in the leg but 
there is no communication between them except through the popliteal and 
inguinal hmph nodes In animals most of the superficial hmph ^essels 
of the leg and foot, as well as some of the deep h mph r essels that dram the 
muscles of the leg, terminate in the popliteal lymph node From this node 
large efferent trunks course along the femoral vessels to end in the external 
iliac nodes, just distal to the bifurcation of the aorta Manj" of the superfi- 
cial Ijmph vessels of the thigh and upper part of the leg drain into the inguinal 
l}mph nodes, which in turn ha\e effeient vessels terminating in the external 
iliac nodes The deeper Ijmph r essels in the muscle sheaths of the thigh 
eventually enter trunks that accompanv the mam femoral hmph vessels 
and dram into the large iliac nodes All the Ivmph \ essels of the leg both 
superficial and deep, join at the groin and pass along the external and com- 
mon iliac vessels through the iliac nodes The h'mphatic trunks at the root 
of the leg hug the veins closely, and may er en be embedded in the adventitia 
of their walls Tbe-\ are enclosed m a tough fibrous sheath along with the 
great blood vessels 

The superficial lymph vessels of the third, fourth and fifth fingers pass 
to the dorsum of the digits, then upward and around the ulnar side of the 
forearm to the flexor side of the forearm, where thej join those coming 
fiom the entire ulnar side of the forearm and pass upward into the axillarv 
nodes, with or without intervention of the cubital lymph node Those of 
the index finger and thumb pass upwaid on the dorsum of these digits, then 
around the radial side of the forearm to the flexor surface, where they join 
those ccming from the radial side of the forearm, and pass upward to the 
axillary nodes An occasional lymph vessel may pass upward on the ex- 
tensor surface of the forearm to well abo\e the elbow, where it turns sharply 
around the ulnar side of the arm to its inner side and thence to the axillarj 
nodes The superficial lymph vessels of the arm empty into the axlllar^ 
nodes or, much less frequently, into the deltoidopectoral or supraclavicular 
nodes The deep Ijmph vessels of the arm run with the large r essels to 
empty into the axillary tymph nodes, with or without the mter^ ention of the 
deep cubital lymph nodes The superficial and deep lymph vessels are con- 
nected at the elbow by the deep and supei ficial cubital 1) mph nodes ^ 

Reqenaahon and Collate} al Circulation If a large lymph ressel is cut, 
the circulation is carried on by collateral r essels Later, the passage be- 
tween the two cut ends regenerates, and the collateral circulation recedes 
Collateral hmph vessels de\eloD a few da^s after ligation of the mam 
trunks “ Regeneration of lymph vessels is rapid Thej cross the scar of 
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an incision as eaily as the fourth clay, and by the eighth day regeneration is 
physiologically adequate 

Physiology 

The endothelium of the lymph vessels is more peimeable than that of 
blood capillaries It does not possess any selectne absorptive power, but 
merely admits material that is forced on its outer surface Particles of 
microscopic dimensions which are deposited in various parts of the body, 
cannot move fai except by entering and passing along the lymph vessels 
Pleasure and Ct) dilation of Penphoal Lymph Active or passive con- 
traction of skeletal muscles plajs the most important part m the movement 
of lymph of man, the valves of the lymph vessels serene as the most impor- 
tant accessory arrangement for moving lymph forward ® 

The circulation of lymph is rapid, but it varies greatly Trypan blue 
that IS injected into the lymph vessel of the foot of a dog may reach the 
receptaculum chyh in 10 seconds, and sodium salicylate that is injected 
similarly can be detected in the Ijmiph of the thoracic duct in one minute and 
20 seconds Bromphenol blue, Avhen injected intravenously, appears in the 
cervical lymph m two and a half minutes 

The pressure of lymph varies considerably, depending on the animal 
studied and the situation at which the pressure is determined Ordinarily 
it IS only equivalent to a few millimeters of water It is greatly increased 
by exercise and inflammation 

Coagulation of Lymph Lymph contains fibrinogen and prothrombin, 
but it clots more slowly (from 10 to 20 minutes) than blood (from four to 
SIX minutes), owing to deficiency of thromboplastic substance ordinarily 
supplied in a large degree by blood platelets that are absent in lymph This 
deficiency is corrected and coagulation of lymph occurs whenever cells in 
contact with the lymph stieam undergo necrosis, oi whenever lymph stasis 
and living bacteria m lymph coexist When tin ombosis of the lymph 
vessels occurs, the thrombi contract and shrink away from the wall of the 
vessel, leaving adequate space for the circulation of lymph, except when the 
coagulating piocess is piogicssive Lymph vessels may be completely filled 
with thrombi in the region of a phlegmon 

Various foreign substances injected into an aiea of seveie inflammation 
do not pass into the lymphatic capillaries, but the same substances, when 
injected intravenously, accumulate rapidly in the inflamed area Both ob- 
servations are explained on the basis of thrombosis of the lymph vessels and 
the presence of a fine network of fibrin which obstiucts the flow of lymph 
away from the inflamed area * 

Experimental Studies or Lymphedema 

Complete excision of the iliac and inguinal lymph nodes of animals does 
not produce lymphedema which, however, can be produced temporarily by 

* Unless a specific reference has been gi\en in the preceding paragraphs, the authority 
IS the monograph of Drinker and Field* 
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dividing the limb of a dog ti ansversety, leaving only the carefully denuded 
femoral arteiy and vein, and by suturing the edges of the wound 

The role that lymphatic occlusion pla3'^s in phlegmasia alba dolens, which 
ordinarily has been considered to be the result of venous thrombosis, has 



Fig 1 Ljmphedema precox affecting a woman aged 18 years At the age of 13 years 
there was sudden swelling of the right leg and two years later the left leg became swollen 

been studied experimentally bj Homans , Homans and Zollinger, and Zim- 
mermanii and de Takats Homans belie\ed that experimental and clinical 
phlegmasia alba dolens was caused, in a large degree, b^ 1} mphatic obstruc- 
tion, but Zimmermann and de Takats could not find support for this view, 
with their experiments 
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The problem of the pioduction of chionic Jymplieclema of animals had 
not been solved until recently when Homans, Drmkei, and Field reported 
the reproduction of chaiacteristic lymphedema m dogs by injecting a solu- 
tion of quinine and a suspension of silica into lymph vessels in several areas, 
which pioduced a thrombosis of these vessels A steadily increasing con- 
tent of pioteiii was noted in the lymph, the deep lajers of the skin and sub- 
cutaneous tissues steadily became the sites of an increasing fibrosis which 
was evidence of active piohfeiation of connective tissue Attacks of acute 
lymphangitis, which produced fevei and piostiation, occurred spontaneously 
Flemoljtic streptococci could be recovered fiom the edematous tissue at the 
beginning of the attacks but never at any other time When thorotrast 
was injected into the edematous legs, the diiection in which it flowed de- 
pended entirely on gravity, it lan toward the foot just as well as awaj”^ from 
it, thiough capacious valveless seiies of pond-like and nver-like lymph 
vessels 

Etiology or Lymphedema or Man 

Lymphedema, uhich affects human beings, appears to have a multiple 
etiology The mechanism of its pioduction which is, however, apparently 
the same in all cases, is piedicated on clinical and experimental observations 
Lymph stasis occurs piimaiily as a lesult of obstruction that is produced by 
inflammatory oi noninflammatory piocesses, or by Ijunphangiectasis, which 
occurs in association with congenital lymphedema When obstiuction oc- 
curs, the intralymphatic piessuie inci eases, and causes dilatation of lymph 
vessels with subsequent insufficiency of the valves, foicing lymph to seek 
new channels which are supplied inadequately with valves Since valves 
aie very important m causing the lymph to move centrally, incompetence 
of the valves causes furthei stasis of lymph The piotein content of the 
lymph increases and fibi oblasts piolifeiate lapidly since the lymph is an 
excellent cultuie medium for the giowth of fibroblasts This fibrosis con- 
tributes further to lymph stasis As a lesult of the increased quantity of 
lymph in the tissues, attacks of acute inflammation may recui, pioducing 
thrombosis of lymph vessels, moie stasis of lymph, and, hence, more fibrosis 
The cycle, which is a vicious one, consists of stasis of lymph, fibiosis, in- 
flammation with fuithei stasis, and, hence, more fibiosis 

Pathology 

Excellent studies of lymphedematous tissues aie available Unfoi- 
tunately, specific findings have not been coi related with the particular type 
of the disease, or with the phase of the disease at the time the tissue was 
secured for study Perhaps this correlation is not possible but this should 
be determined While morphologic studies have detei mined the basis of 
enlargement of the limb in cases of lymphedema, they have shed but little 
light on etiology It is to be hoped that the experimental production of 
lymphedema will lead to ordeily presentation of the morphologic changes 
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which occur as minimal lymphedema progresses to marked lymphedema 
and hypertrophy of the limb Our studies, which are incomplete, indicate 
that the morphologic changes, which are present in cases of congenital 
lymphedema, are characteristic of this condition ■“ The subcutaneous tissue 
IS increased m thickness and the adipose tissue is replaced by enlarged lymph 
spaces and by connective tissue Thrombosis of l}mph vessels and of blood 



Fig 2 Ljmphedema precox with secondary cellulitis affecting a woman aged 23 years 
The right leg had swelled at the age ol 10 years When the patient was 20 years old, acute 
cellulitis and lymphangitis had mvohed both legs following which both legs had remained 
swollen 

vessels, and evidence of inflammation are routinely absent Pathologic 
changes reported in various types of lymphedema are variable Thicken- 
ing of the skin and subcutis, replacement of adipose tissue by enlarged 
lymph spaces and by connective tissue, atrophy of muscle, nerve fibers, 
and sweat glands , infiltration of most cells, especially lymphocytes and 
leukocytes, and a \ariety of other changes, ha\e been described 
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Classieication of Lymphedema or the Extremities of Man ^ 

The cases of lymphedema studied lend themselves to division into two 
mam groups, inflammatory and noninflammatory, the terms infectious and 
nonmfectious could be used as well The division into the two groups in- 
dicates the original state, lymphedema Avhich is originally noninflammatory 
may be complicated eventually by mflammatoiy changes Most cases of 
lymphedema may be classified without difficulty according to the tabulation 
The classification is purely clinical 

Noninflammatory Lymphedema 

Pfimaiy Lymphedema “Lymphedema precox” is an original term 
applied to a definite clinical syndrome manifested m 93 cases in the group 
studied It affected female patients predominantly (87 per cent of the 
cases), and in the majority of instances (65 per cent) had its onset between 
the ages of 10 and 24 years, inclusively The term “ precox ” is used here 

CLASSincATioN OF 300 Casls or La mphedema 


A Noninflammatory 

I Primary Cases 

Precox 93 

Congenital 

1 Simple 12 

2 Familial (Milroy’s disease) 0 

II Secondary 

Malignant occlusion 32 

Surgical removal of Ij'mph nodes 61 

Pressure 1 

Roentgen and radium therapy 3 

B Inflammatory 

I Primary (single or recurrent acute and chronic) 41 

II Secondary (single or recurrent acute and chronic) 

Venous stasis 13 

Trichophytosis 5 

Systemic diseases 5 

Local tissue injury or inflammation 33 

Filariasis 1 


to denote an early development, m many of the cases in this gioup the onset 
of symptoms occurred at puberty, and the incidence of onset in adolescence 
was impressive 

The swelling occurs spontaneously and without known cause, at the 
onset, the patient ordinarily notices a puffiness about the foot or ankle The 
edema is worse during long periods of activity, during the menses and in 
warm weather Rest m bed and elevation of the extremity pioduce tem- 
porary disappearance of the edema that may affect one lower extremity ex- 
clusively (70 per cent in this series) or both legs simultaneously, or one 
extremity may swell months or years after the opposite member has become 
involved 

The edema ordinarily progresses up the leg slowly, and eventually the 
entire limb becomes edematous over a period of months or years Ihe 



LYMPHEDEMA OF THE EXTREMITIES 


523 


Spread of the edema may, however, be much more rapid , the entire hmb may 
be involved within a few days or weeks In many instances, swelling is 
limited to the foot and ankle or does not extend above the knee Frequently, 
this particular state is doubtless merely a phase of a progressive condition, 
but in other instances it seems to represent the maximal degree of extension 
of the edema 

Gradually the swelling, whateA^ei its limitations, becomes more marked , 
' elevation and rest in bed cause its reduction but not its disappearance The 
smooth skin becomes roughened, and the hitherto soft edema becomes re- 
sistant to pressure In addition to enlargement of the limb due to edema, 
there is actual h}'pertrophy of tissue, and the hmb becomes unsightly, un- 
gainly and uncomfortable A dull, heavy sensation is present, but there is 
no actual pain 

The entire course of the swelling is ordinarily one of smooth progres- 
sion, acute lymphangitis and cellulitis occur infrequently (in 13 per cent of 
the cases studied) Ulceration of the skin does not occur The entire 
history is oidmanl}'' that of coniersion of a normal hmb into a s\vollen one, 
nothing else is noteworthy 

The cause of l}mphedema precox is obscure The predominant in- 
cidence among female patients, the onset in the majority of cases during 
adolescence and the accentuation during menstruation tend to indicate that 
the reproductive organs play a part in the condition Possibly the additional 
load thrown on the IjTOph vessels by rapidl) developing reproductive struc- 
tures induces a functional incompetence of the lymph vessels or allows en- 
trance of infection into the lymph trunks and nodes in the pelvis Ev’en 
minor degrees of functional inadequacy, through obstruction in the pelvis, 
might lead to dilatation of the Ij-mph vessels below'-, w^ith incompetence of 
the vahes, particularly among w^omen, whose subcutaneous tissues offer 
little support The resulting interference with the free passage of tissue 
fluid into the lymph v essels pro^ ides adequate encouragement for the growth 
of fibroblasts and further obstruction by connective tissue Homans, 
Drinker, and Field reported a case in which the Ijmphedema apparently was 
of the precox type At exploration, greatly enlarged lymph v’essels w^ere 
found in the pehus , this was an indication of obstruction proximally It 
is possible that the entire explanation rests on a congenital underdevelopment 
of lymph V essels, or their inability to de\ elop quick!)’- enough to supply ade- 
quately tissues that are growing rapidly Limitation of the disease to the 
low'er extremities is striking, and it indicates that gravit) is an important 
factor in the de\ elopment 

Congenital Lymphedema This may be either simple or familial In 
both types, 1) mphedematous swelling, usually of one lower extremit), is 
present at birth There ma) be actual h)pertroph) of the limb which is 
the result of fibrous h}pertroph) In other instances, the skin is soft, and 
the edema is less resistant to pressure The two forms do not vary, except 
that m the simple tvpe blood relatives are not similarly affected In the 



524 


EDGAR V ALLEN AND RALPH K GHORMLEY 


familial type, several persons in the same family have lymphedematous 
swellings of one or more exti eniities The familial type, known as Milroy’s 
disease, was first described by him as a clinical entity in 1892 Milroy said 
“ Briefly stated, chronic heieditar)^ edema consists m a firm edema It 
IS limited in extent to the toes or a pait or the whole of one or both feet, or 



Fig 3 Congenital lymphedema of the right leg affecting a boy 16 years old 

of one or both legs It never extends above Poupart’s ligament It is not 
painful or tender and is without constitutional symptoms It arises from 
no apparent cause Hereditary transmission is conspicuous m its be- 
haviour ” 

Milroy’s original report was based on a study of six generations of a 
family of 97 persons, of whom 22 had lymphedema, 21 of the 22 having 
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been born with the condition V anations fi om the criteria of Milroy have 
been so great that the term “Mihoy’s disease” as used concurrently, is 
largely without significance Meige found only eight cases in four gen- 
erations, the onset at puberty was striking Under the title Milroy 's 
disease, Hope and French reported 13 instances of this disease among 42 
persons m five generations , in no instance was the condition congenital , 
the time of onset ranged from infancy to manhood, and attacks of recurrent 
cellulitis and lymphangitis occurred Familial lipodystrophy is apparently 
confused with Milroy’s disease There were no instances of Milroy’s dis- 
ease in our series of cases Occasionally, a patient said that he or she be- 
lieved that a relative was similarly affected with swelling of the extremities, 
but the details were vague, and m no instance was it proved that the lymph- 
edema was both congenital and familial 

That the criteria of Milroy have been departed from is to be deprecated 
Familial lymphedema is not Milro3'^’s disease, according to Milroy’s defini- 
tion, unless the condition is congenital Many of the cases called “ Milroy’s 
disease ” are doubtless examples of lymphedema precox with a familial pre- 
dilection The marked hereditary and congenital features, which were 
present in Milroy’s cases, have not been equaled in cases that have been 
reported by others The situation that was recorded by Milroy may be 
unique This constitutes further reason for close adherence to the diag- 
nostic criteria that have been given Recent pathologic studies of tissues 
which have been removed from patients who had congenital lymphedema, 
show that widely dilated lymph spaces and connective tissue occupy the space 
ordinarily taken up by subcutaneous tissue The original lesion is ap- 
parently lymphangiectasis, a congenital malformation or one which was 
acquired in intra-uterine life Lymph stasis results and fibrosis occurs 
Secondaiy Lymphedema This may be the result of malignant occlu- 
sion of lymph vessels by metastasis of malignant disease of the breast, 
uterine cervix, uterus, vulva, prostate gland, bladder, testes, skin, or bones 
to adjacent lymph nodes Such a possibility serves to emphasize the neces- 
sity of close scrutin)'- for cMdence of malignant disease m all cases of 
lymphedema, since swelling may be the first outward manifestation Pres- 
sure outside the lymphatic trunks perhaps occasionally, but rarely, produces 
Lmphedema The one case of lymphedema apparently due to pressure in 
this series seemed to follow the use of a truss for inguinal hernia Sec- 
ondar)’’, noninflammator}’- lymphedema may occur in cases of Hodgkin’s 
disease, or Ijraphosarcoma, or it may be associated with multiple hemor- 
rhagic sarcoma, which has been described b}^ Kaposi , or it may follow 
surgical removal of lymph nodes and tymph vessels for malignant disease 
distally situated or for tuberculosis or metastasis of malignant disease 
The last named condition is the elephantiasis chirurgica of Halsted Such 
a condition is not uncommonlj’- seen following radical amputation of the 
breast and the ienio\al of the axillary Ijmph nodes for carcinoma The 
lymphedema may occur with or without intercurrent attacks of Ijmph- 
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angitis and cellulitis The irregular interval at which lymphedema occurs 
after radical amputation of the breast is remarkable Usually, the arm 
begins to swell on resumption of activity, but weeks, months, or even years, 
may pass before the extiemity becomes edematous In one instance, the 
arm was free from swelling for nine and a half years , there was no evidence 
of tlie recurrence of malignancy to account for the edema, and cellulitis 



Fig 4 Congenital lymphedema of the right aim and right side of the face, affecting a girl 

four years old 

and lymphangitis had not occuired In such instances, it is possible that 
fibrosis may be induced by repeated iriadiation, thus producing lymphatic 
obstruction, or that occult lymphedema, which has been present for years, 
has resulted m overgrowth of connective tissue and obvious edema Un- 
fortunately, there aie no experimental data to explain the occuirence of 
edema after radical removal of the breast, experiments on animals leveal 
that extensne removal of lymph nodes does not cause edema Why, then. 


LYMPHEDEMA OP THE EXTREMITIES 


527 


does this condition occur in man after extensive removal of lymph nodes ^ 
Halsted believed it was caused by infection following operation, either 
’ obvious or so slight as to avoid detection, or by recurrent attadcs of cellulitis 
and lymphangitis The question cannot be answered here The answer 
may be inherent in the comparatively small number of experiments per- 
formed for the removal of I 3 mph nodes of animals , lymphedema has not 
been demonstrated with these experiments, but neither does it occur in 
many instances following radical removal of the breast of a human being 
If larger numbers of animals were observed over greater periods of time 
following surgical removal of l.vmph nodes, it is probable that lymphedema 
would be noted The conclusion based on clinical observation cannot be 
avoided, surgical removal of, or metastasis to, lymph nodes may produce 
lymphedema 

Lymphedema may occur after tieatment with radium and roentgen-rays 
Whether such a result is brought about by the fibrosis caused by irradiation, 
or by metastasis of the malignant disease for which radiation is given, can- 
not be determined with certainty Barker described a case in which radium 
irradiation for a disease, apparently incorrectly diagnosed as carcinoma of 
the uterine cervix, was followed by Ijmiphedema 

Inelaimmatory Lymphedema 

General characteristics The advanced stage of inflammatory lymph- 
edema has been called “ elephantiasis nostras streptogenes ” All examples 
of inflammatory lymphedema, exclusive of the chronic form, have one 
feature in common, single or recurrent attacks of acute cellulitis and lymph- 
angitis The contrast between lymphedema of inflammatory origin and of 
the precox type is striking, in the former, progression is by a senes of at- 
tacks which are impressive in the suddenness of onset, and striking in the 
severity of systemic reaction, in the latter, tlie history is one of slowly pro- 
gressive edema The usual victim of an attack of cellulitis and lymphangitis 
of an advanced grade is suddenly seized with a severe chill unpreceded by 
other symptoms, or, following a short period of distress in the extremity or 
in its proximal lymph nodes, his teeth chatter, the bed shakes and he be- 
comes nauseated and vomits His temperature is between 101 and 106° F , 
in a short time a small, reddened area spreads until a considerable portion 
of the extremity is swollen, red, hot and tender The proximal lymph 
nodes are tender and swollen The chills recur during a period of 30 
minutes to an hour The high fever persists for a period ranging from a 
few hours to two or three days, and is accompanied by marked malaise that 
may persist after the temperature returns to normal The abnormal con- 
dition of the extremity recedes slowly over a period of from four to 14 
da 3 ^s but, after all clinical signs of acute inflammation have disappeared, 
swelling is present in a greater degree tlian before the attack The organ- 
ism chiefl 3 ' responsible for the attacks of acute inflammation is the strep- 
tococcus ■ 
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Single attacks leave minor degrees of lymphedema, but successive at- 
tacks, which tend to occur progressively, more frequently produce increasing 
edema, each attack is a step toward the final stage, namely, marked lymph- 
edema The chronic form of lymphangitis of the spontaneous type is 
exceedingly rare In such instances, the leg is persistently warmer than its 
companion member, and a reddish discoloration of the skin exists In 
many instances, lymphedema following injury oi infection develops without 
the intervention of acute attacks of lymphangitis and cellulitis or of clinical 
manifestations of chronic lymphangitis The infection m such instances 
IS considered to be subchnical It should be emphasized that lymphangitis, 
whatever its nature, produces occlusion of lymph vessels by thrombosis 
which produces lymph stasis which in turn provokes further fibrosis and 
more stasis of lymph 

Primaty Lymphedema This term signifies a condition resulting from 
single or recurring acute attacks or from chronic lymphangitis and cellulitis 
not secondary to any known local abnormality, such as venous or lymphatic 
stasis or extraneous infection In many such instances, the lymphangitis 
appears to occur in much the same spontaneous manner as tonsillitis or 
phlebitis In other instances, it may be due to infections introduced into 
the lymph vessels through minor poitals of entry unnoticed by the patient 
The acute attacks of lymphangitis and cellulitis have been described, each 
attack leaves a residue of increased edema In the chronic form of lymph- 
angitis, the edema is slowly progressive 

Secondary Lymphedema This term indicates a condition resulting 
from lymphangitis secondary to known causes The lymphangitis may 
occur in single or recurrent attacks or in a chronic form Chronic edema 
of venous origin may predispose to recurrent attacks of acute cellulitis and 
lymphangitis, and thus to progressive lymphedema, but such instances are 
uncommon, in light of the rathei common occurrence of thrombophlebitis 
resulting in edema 

Trichophytosis about the toes may induce recuiient attacks of acute 
lymphangitis The inflammation and the resultant edema are ordinarily 
limited to the foot and ankle It is probable that an etiologic relationship 
exists in but a small percentage of instances in which trichophytosis and 
acute attacks of lymphangitis occur in the same patient It is not clear 
whether the tnchophytes themselves or secondary bacterial invaders are 
responsible, even Avhen the tnchophytic infection seems to be definitely 
related to the acute inflammatoiy attacks Instances which strongly sug- 
gest that the Trichophyton is directly or indirectly lesponsible for the acute 
attacks are those in which marked evidence of tnchophytic infections, such 
as desquamation and the occurrence of vesicles, precede the appearance of 
cellulitis and lymphangitis Pregnancy and systemic diseases, such as 
mfluenza, typhoid fever, pneumonia, malaria, and filanasis, may lead to 
recurrent attacks of cellulitis and lymphangitis, and result m lymphedema 
Except in cases of filanasis, it is possible that the original lesion is a thrombo 
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phlebitis that pioduces lymphatic as well as venous occlusion, as shown by 
Homans, “ and thus subsequent attacks of lymphangitis and, eventually, 
clinical lymphedema Occasionally, conversion into the lymphedematous 
state proceeds without the intervention of attacks of acute inflammation , 
in such instances, it is assumed that a condition of chronic lymphangitis 
exists, or that the lymph vessels become obstructed by overgrowth of con- 
nective tissue which is, in turn, a reaction to stasis of tissue fluid Tissue 
fluid acts as an excellent culture medium, fibroblasts grow and fibrosis 



Fig S Secondary inflammatory lymphedema affecting a boy, aged 16 years At the 
age of 13 years a “boil” appeared on the inner side of the left thigh, followed by swelling 
of the entire leg 

results unless the blood plasma is promptly returned to tubes lined with 
endothelium It is worthy of note that filariasis was not demonstrated m 
any of the cases of lymphedema reported in this study Clinical evidence 
of, or an antecedent history suggesti\e of, filariasis was present in but one 
case A physician who had obserted many cases of lymphedema caused 
by Filaria, in China, examined this patient and expressed the opinion that 
the condition was characteristically one of Ij^mphedema caused by Filaria 
An acute episode of inflammation did not occur while the patient was under 
our obser\ation, and Filaria were not demonstrated in the blood, in many 
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instances, blood diawn from othei patients at night was studied, but Filaria 
were nevei found It is possible, if not piobable, that filaiiasis existed in 
some of the cases repoited, foi it has been shown that failure to find Filaiia 
does not exclude filanasis The patients of The Mayo Clinic are drawn 
largely from noithern climates wheie filanasis exists spoi adically, if at all, 
and it IS obvious that the absence of this condition as a cause of lymphedema 
would not hold in moi e southei n locations whei e filai lasis is common 

Local inflammation or injury of tissue most commonly leads to the pro- 
duction of lymphedema through the intei mediation of single or recuirent 
attacks of lymphangitis or chronic Ijmiphangitis In the cases studied, such 
diverse causes as contusions, lacerations, surgical incisions, vesicles, ab- 
scesses, furuncles, burns, fractuies, penetrating Avounds, bites by dogs, 
tularemic abscesses, pelvic inflammatory diseases, and appendicitis were 
directly responsible The acute attacks may' occur weeks or months after 
the original trauma, which may not be associated vith any marked clinical 
evidence of infection Some stasis of l}'mph. subchnical in degree or un- 
noted by the patient, seems to exist, then, for some unknoAvn leason, marked 
bacterial activity occuis, and an acute attack of cellulitis and lymphangitis is 
clinically apparent It seems stiange that minor abrasions should allow 
entrance of infection into the tissues, but Hudack and McMaster demon- 
strated that the slightest wound of the coi lum may teai lymph vessels open 
and permit matei lal to entei them directly In many instances, the lymph- 
edema occurred following injury oi infection without the intervention of 
acute attacks of inflammation, and seemed to be caused by chronic or sub- 
chmcal inflammation and thrombosis of lymph vessels, oi by minimal lymph 
stasis which provoked connective tissue overgi owth 

DirrERENTiAL Diagnosis 

Theie is raiely any difficulty in distinguishing advanced lymphedema 
from other types of edema The braivny mduiated skin and the hypei- 
ti opined limb of advanced lymphedema bear little lesemblance to manifesta- 
tions of edema in othei diseases It is only when the lymphedema is not 
associated with changes in the appeal ance and feel of the skin that difficulty 
arises Lymphedema can be distinguished without difficulty from the 
edema of general systemic diseases, such as myxedema, myocardial failure, 
nephrosis, nephritis or deficient proteinemia, when it is unilatei al , when it is 
bilateral, a thorough examination is necessaiy to exclude these diseases 
Sarcomas, lipomas, and neoplasms of the bone are almost uniformly uni- 
lateral, and they pi oduce regional or localized swellings, whereas the edema 
of lymphatic obstruction is more uniform and extensive When swelling 
of an extremity is localized, careful roentgenologic studies are invaluable 
from a diagnostic standpoint Angioneurotic and cyclic edemas are char- 
acterized by inteimittence, wheieas lymphedema is more constant and 
disappears during the early phase only on elevation of the limb, well ad- 
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vanced lymphedema responds to this procedure incompletely Enlargement 
of a limb in arteriovenous fistula is associated with dilatation of and in- 
creased pressure in the regional veins , analysis of the blood from these veins 
reveals an oxygen content approaching that of arterial blood If the arterio- 
venous fistula is congenitah or was acquired before longitudinal growth of 
the bones ceased spontaneously, the limb is increased in length as well as in 
circumference All these signs of artenoi enous fistula, except the increased 
circumference of the limb, are absent in tymphedema 

The edema of limbs occasionally noted in Ij mphosarcoma is probably of 



Fig 6 Secondary inflammatory lymphedema associated with tnchophi tosis, affecting 
a woman, aged 55 years A vesicular, itching lesion of the skin of the toes, and of the 
dorsal and plantar surfaces of the left foot, had been present for four years Attacks of 
acute lymphangitis and cellulitis recurred, and edema had been present for three and a half 
years At the time of examination, trichophytes were found in the cutaneous lesions 

lymphatic origin, but recognition of the basic condition is important Or- 
dinarily, in cases of lymphosarcoma, there are enlarged nodes in the regions 
m which nodes are usually palpable, and in the mediastinum Microscopic 
examination of a node removed surgically is invaluable when doubt exists 
It may be remarked parenthetically that it is always important to examine 
patients with l3TOphedema carefully for evidence of malignancy 

Lipodystrophy, characterized by “ fat legs,” is to be distinguished from 
lymphedema The characteristic symptoms which tymphedema and lipo- 
dystrophy may hare in common are prer*ilection for women, similarity' in 
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appearance, painlessness and additional swelling of the feet or ankles when 
patients are much on their feet, particularly in warm weather Lipodys- 
trophy is uniformly bilateral, and is usually associated with generalized 
obesity or obesity about the pelvis The degree, but not the extent, of 
lipodystrophy may progress after it is first noted In contrast, lym- 
phedema IS usually unilateral, is not ordinarily associated with obesity and 
usually progresses from the foot proximally, except when it is congenital 
Attacks of lymphangitis and cellulitis may occur m lymphedema but not in 
lipodystrophy Pitting on pressuie may occur m both conditions, but it is 
less evident m lipodystrophy The diminution m size, which may follow 
elevation of the extremities in both conditions, is more marked m lymphe- 
dema 

The edema of deep thrombophlebitis is usually to be distinguished from 
lymphedema because the former is similar to lymphedema in so many re- 
spects Well advanced stages of either condition offer little difficulty in 
diagnosis The hypertrophied limb, Avith the thickened skin and firm con- 
sistency, characteristic of advanced lymphedema, has little similarity to the 
limb in cases of deep thrombophlebitis, for the latter is marked by softer 
edema, stasis ulcers, dermatitis and superficial varices To be sure, when 
attacks of recurrent lymphangitis or cellulitis occur, the leg that was origi- 
nally edematous from venous obstruction acquires an additional element of 
lymphedema, and lymphedema may occur around varicose ulcers as a result 
of chronic infection So far as we are aware, however, pure uncomplicated 
lymphedema, whatever its origin, does not lead to ulceration It is in the 
earlier phases of the two diseases that difficulty is encountered, the usual 
similarity of symptoms includes unilaterahty, pitting on pressure, normal 
skin texture and disappearance of edema following elevation of the limb 
Dissimilarities exist in the circumstances of origin, speed of onset and 
progress, distress experienced by the patient and condition of the superficial 
veins Thrombophlebitis with edema usually occuis m the course of or 
following an illness such as pneumonia or typhoid fever, or follows child- 
birth or operation During the acute stage, a dull aching distress occurs in 
the area of the involved vein, which is tender to pressure , the edema develops 
rapidly to its fullest extent m the course of hours, and the superficial veins 
are dilated and the pressure within them is increased Lymphedema does 
not ordinarily occur during systemic disease The absence of distress is 
striking, except when acute cellulitis and lymphangitis occur, the edema 
ordinarily develops to its fullest extent sloAvly during a period of weeks, 
months, or years, and the superficial veins are not dilated Among dis- 
similarities, the localized distress that occurs in thrombophlebitis is most 
important Occasionally, the two conditions may coexist, as in the case of 
the thrombophlebitic limb that is involved m recurrent attacks of lymphan- 
gitis and cellulitis In rare instances, it may be difficult, if not impossible, 
to distinguish between the two conditions, although roentgenologic studies 
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may be of some value The difficulty is particularly great when patients 
can relate only vague details about the development of the edema Further 
study of the disappearance of dyes injected into edematous tissues, and of 
the renal excretion of dyes in such experiments may aid m the differential 
diagnosis 

Medical Treatment 

Medical treatment, in order to be of value, must be carried out early 
There is no medical treatment of value when the limb is greatly hypertro- 
phied from the overgrowth of connective tissue Treatment must be insti- 
tuted when the edema first becomes evident The longer uncontrolled lym- 
phedema exists, the more fibrosis occurs, and the less efficient medical treat- 
ment becomes This point needs to be emphasized, for most of our patients 
who have lymphedema have had it for a long time, and marked fibrosis, 
which cannot be influenced by medical treatment, has already occurred 
Conti ol of Edema The rationale of attempting to control edema 
is based on a conception of the condition within the tissues Large lym- 
phatic spaces exist, valves are absent or are functionless as a result of dila- 
tion of the lymph vessels, and lymph, which ordinarily moves proximally 
as a result of muscular activity and the action of valves, is static, or 
flows to dependent parts A close parallelism exists with the condition 
present in varicose veins The problem is one of causing the lymph to move 
toward the body by preventing stasis We know of no way to accomplish 
this medically, other than by compressing the limb by adequate bandaging 
An important first step is elevation of the extremity until as much as pos- 
sible of the lymph has been removed from the extremity Cloth bandages 
are of little or no value , the support which they give is of little value Elas- 
tic stockings are unsatisfactory in many instances, for the same reason, they 
tend to stretch and lose their elasticity Adhesive bandages are somewhat 
more efficient than the previously mentioned supports The entire criteria 
for establishing the value of any type of support is control of edema, a 
support which does not prevent swelling, when the patient is active, is value- 
less, one which prevents swelling is adequate We prefer a pure rubber 
roller bandage, 3 inches wide and 15 feet long Of the three weights avail- 
able, the proper one prescribed for any specific patient depends on the diffi- 
culty in controlling the edema Ordinarily, the bandage is applied over a 
lisle stocking, beginning by making two turns about the foot, two figure-of- 
eight turns about the ankle, and progressing up the extremity to the knee 
The toes and part of the heel are left exposed The bandage should be re- 
moved and applied in the same manner each time, as it becomes shaped to 
the extremity on repeated use If it is applied too tightly, the toes become 
discolored, cold, and numb If it is applied too loosely, edema results 
Patients soon become adept at bandaging their legs efficiently The bandage 
should be remoied at midday and reapplied over a dn,'- stocking after the 
patient has rested for an hour The same procedure is repeated at night if 
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the patient is active If he remains home, he may remove the bandage and 
elevate the leg, while sitting Patients object to wearing the bandages be- 
cause of the inconvenience m applying them repeatedly, the slight discom- 
fort, and their unsightly appearance This is particularly true of women, 
who object to the appearance of the bandaged limb Frequently, a well- 
fitting elastic stocking may be used for “ dress ” occasions and the use of 
the heavier rubber bandage may be reserved for ordinary activity It 
IS well to point out to women that the 1) mphedematous leg has an abnor- 
mal appearance which the bandage increases but little, and to emphasize 
that uncontrolled edema almost invariably causes a gradual increase m the 
size of the limb We have no information regarding how long the bandage 
should be worn, in some instances, it must be used indefinitely, m others, 



Fig 7 Sling for ele\ating leg to reduce Ij mphedematous swelling 


improvement m circulation of the Ijmph may occur Once every month or 
so, the bandage can be left off for a day as a trial If edema reappears, the 
support must be worn again 

Treatment and Pfevention of Inflammation The attacks of acute lym- 
phangitis ordinarily subside spontaneously but recovery appears to be has- 
tened by elevation of the limb and by the application of hot moist packs 
When reactions are severe, streptococcus antitoxins, such as those which are 
used in the treatment of erysipelas or scarlet fever, or polyvalent serums may 
be used Blood serum from patients who recently have recovered from an 
attack of acute lymphangitis and cellulitis may be of value We have never 
observed patients to whom we thought it necessary to give antitoxins or 
convalescent serum for an episode of acute inflammation 

Almost the entire problem, as far as infection is concerned, is the pre- 
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vention of attacks Unfortunately, we have no proved way of accom- 
plishing this We have felt that some commercial preparations, such as 
streptobactenn, when administered for a long period have been helpful but 
we can offer no direct evidence More logical would be the manufacture of 
an autogenous vaccine from organisms which have been isolated from the 
tissues at the beginning of the attacks Again, we have no definite evidence 
that organisms can be isolated regularly during attacks or that a ^accme 
would be effective m preventing them We hope that studies with animals 
which have lymphedema will demonstrate the \alue of this method The 
periodic injection of a therapeutic amount of streptococcus antiserum every 
few weeks may be of ^ alue Care should be taken to avoid serum reactions 
Portals of entry, such as are present between the toes m the presence of tri- 
chophytosis, should be removed When attacks of acute inflammation re- 
cur, trichophytosis should alwa3's be suspected and vigorously treated, if 
present 

Surgical Treatment 

The necessity of surgical treatment of lymphedema is a frank admission 
of failure of medical treatment m those instances in which the best medical 
treatment has been earned out In many instances, however, surgical 
treatment is necessary because medical treatment has been carried out in- 
efficiently or not at all Selection of cases of lymphedema for surgical treat- 
ment depends on the etiology and severity of the lesion There is no need 
to perform the operation in cases in which malignancy exists or in cases in 
which causative conditions of greater importance than lymphedema, such as 
Hodgkin’s disease or pelvic tumors, are present Unfortunately, we cannot 
promise the patient who has mild lymphedema a great deal of benefit The 
leg can be restored to normal size and to nearly normal shape, but there is 
no assurance that such restoration will be in any way permanent unless an 
adequate type of supporting bandage is worn for an indefinite period 
Therefore, the more severe the case, the more one can offer m the way of 
relief with surgical treatment The history of attacks of cellulitis is not a 
contraindication to surgical treatment, but on the other hand, one can rea- 
sonably assure patients who have had recurrent attacks of cellulitis that the 
frequency of these attacks will be reduced One should, of course, not 
operate during an attack of cellulitis 

The immediate preoperative care of the patient should consist of rest 
in bed for a few days, with the affected hmb elevated continuously to reduce 
the edema A sling, which supports the hmb at an angle of at least 45°, 
should be used Diuretics, such as salyrgan, and firm bandaging may 
hasten the disappearance of edema In three to six daj'S, as a rule, the 
amount of lymph in the hmb Avill be minimal which will make the surgical 
procedure much easier than it -would have been before 

The -various surgical methods which have been used for the treatment 
of IjTnphedema have been reMewed by Ghormley and 0\erton The pro- 
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cedure used at the clinic is that which was described originally by Kondoleon 
and modified by Sistrunk 

The actual operation should be carried out under spinal anesthesia, using 
a tourniquet, applied as high as possible on the affected limb and usually 
without the customary towel beneath it Two incisions are made along 
one side of the thigh or arm, extending as high as the lymphedema, so that 
a long strip of skin may be excised in an elliptical manner The amount 
of tissue that can be removed will depend on the width of the strip of skin 
between the two incisions As much as possible should be removed in order 
to reduce the size of the extremity greatly When the incisions have been 
made through the skin, the margins of skin to be left are undermined for a 



Fig 8 Appearance of limb before operation and one year following operation for 

lymphedema 

distance on either side, approximating half of the circumference of the 
extremity The skin, subcutaneous tissue, and as much as possible of 
fascia, except that at the intermuscular septa and at joint capsules, are re- 
moved in one piece Care should be taken not to damage the mam cuta- 
neous nerves After removal of the tissue, the wound should be closed 
with interrupted sutures No attempt is made to secure hemostasis, only 
the larger branches of the veins being ligated In closing the wound one 
should not hesitate to apply as much tension as is necessary, considerable 
tension may be applied without fear of sloughing Indeed, it is better to 
have some tension than to have an excess of skin remaining redundant A 
pressure bandage is applied and the tourniquet released slowly, taking 
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several minutes to allow the circulation actually to return to normal We 
believe this step to be of considerable importance as it is possible that the 
sudden flooding of the circulation with material from the large wound may 
have had something to do with the high incidence of surgical shock The 
limbs are not elevated after the operation, so that materials from the wound 
get into the general circulation somewhat more slon ly than if the limbs were 
elevated Apparently, as a result of the methods mentioned, the incidence 
of postoperative shock in these cases has been reduced to almost zero 

After 10 days, the dressing is changed, and if healing has advanced suf- 
ficiently, the patient is allowed to be up Adequate bandaging, such as that 
described with the medical treatment, is necessan,- for an indefinite period 
Crutches or cane are unnecessar}’^ when the patient resumes walking 

It IS customary to wait from three to six months between operations 
That IS to say, we treat one side of an extremit}' and allon healing to become 
complete before operating on the other side Occasionally, patients get 
enough improvement from the operation on one side to justify omitting the 
second stage, but, as a rule, a much better result will be obtained if both 
sides are subjected to operative treatment 

Ghormley and Overton recently have reviewed the results in 64 cases of 
Ijmphedema, in which the condition Mas treated surgically in the past 10 
years In 41 of these cases, there ivas improi ement of variung degrees , no 
improvement was noted m eight cases , m six cases the patients had died , 
and in nine cases, the patients had not been traced 

Recurrent infection such as cellulitis and lymphangitis, which had been 
present in 25 instances preoperatively, was M orse after operation than it had 
been before, in six cases , was improved m nine cases , and had disappeared 
in 1 1 instances, as a result of the operation 

We are not ivholly satisfied ivith the operation described There is con- 
siderable doubt that the benefit, which follou s, results from that effect ivhich 
Kondoleon originally intended, namely anastomosis of the superficial and 
the deep hunphatics, if, indeed, this actually occurs Since the obstruction 
in many instances appears to be in the hmphatic vessels Mithin the pelvis, 
little or no benefit ivould follow the shunting of hnnph flow into the deep 
vessels in the leg, as these are continuous ivith the obstructed hmiph vessels 
The operation appears to us to be predominantly a plastic procedure, re- 
moving large A^alveless lymph spaces and hypertrophied connective tissue 
As such, it IS not a physiologic procedure but simply a plastic one, nhich 
corrects deformitv Since IjTnphedema has been produced expenmentallv, 
it is to be hoped that better methods of surgical treatment will be discovered 
Perhaps the most satisfactori’- procedure ivill be found to be a combination 
of the plastic operation of Kondoleon and one designed to carry the hanph 
around the area of obstruction such as anastomosis of the Hmphatic vessels 
o the extremity m ith those of the trunk Such a procedure as the latter 
has been described by Gilhes and Fraser 
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THE EXPERIMENTAL AND PATHOLOGICAL ASPECTS 

OF SILICOSIS : 

By Dudley Irwin, Toyonto, Ontayio, Canada 

The purpose of this paper is to present certain aspects of human and 
experimental silicosis and to report some of the recent advances in this sub- 
ject, along with some of the difficulties that are being encountered by its 
investigators 

Silicosis IS an industrial disease of increasing importance that has been 
lecognized by the clinician foi the past hundred years Formerly this con- 
dition was known by many names, such as grinder’s rot, miner’s phthisis 
and stonemason's lung Giadually these occupational diseases were found 
to be associated with the inhalation of dust in the corresponding trades 
The pathological lesions m these pulmonary conditions were essentially the 
same and from statistical data some form of finely particulate silica was 
thought to be the harmful ingredient m the inhaled dust Today this con- 
dition IS recognized as a type of pneumonokoniosis and is known more or 
less universally as pulmonary silicosis 

The investigators of any pulmonary disease caused by the inhalation of 
silicon compounds are chiefly concerned with the extremely fine particles 
that gam entry to and are retained by the lung In silicosis the majority 
of these particles are under three microns and veiy few are over five microns 
in their greatest diameter The minuteness of these particles is appreciated 
if It IS kept in mind that the diameter of a streptococcus is one micron 
The chemist can quantitatively analyze siliceous material for its con- 
stituent elements, such as silicon, potassium and aluminium Analysts ex- 
press the quantity of these elements in terms of the corresponding oxides 
They therefore express the amount of silicon in terms of silica, though all 
the silicon may have existed in the form of a silicate, none actually being 
present as silica This is misleading to the pathologist unless the signifi- 
cance of such an expression is borne in mind 

The mineralogist by the microscopic observation of the optical properties 
of small fragments of siliceous crystals can specifically identify fragments 
as small as ten microns According to Knopff, particles under ten microns 
cannot be specifically identified by this method 

The physicist by the aid of the spectroscope or roentgen-ray absorption 
spectra could specifically identify the most finely particulate material if he 
were dealing with a single compound, but when a variety of compounds are 
present these methods have also failed 

This inability specifically to identify finely particulate siliceous material 
IS a stumbling block to the investigators working on the problem of silicosis 

* Read at the Philadelphia meeting of the Amei lean College of Physicians, April 30, 1935 
From the Department of Medical Research, University of Toronto 
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It IS a phase of the problem now receiving considerable attention, and from 
present indications may be solved m the near future 

The pathologist also has his difficulties He relies on the chemist for a 
quantitative estimation of the silicon present in a tissue, but he must be able 
to demonstrate the siliceous material microscopically in order to study any 
tissue reaction tliat may be associated with its presence 

The most satisfactory method for the histological demonstration of 
siliceous material m tissue is that of micromcineration This consists of 
placing an ordinary histological section on a glass slide and heating it to a 
dull red until all tlie organic substances are removed The inorganic ma- 
terial is left behind and is so remarkably in situ that the skeletons of single 
cells can be identified This ash can be treated nith aqua regia to remoAe 
the soluble chlorides without disturbing its pattern The acid insoluble ash 
consists almost entirely of siliceous material Serial sections permit the 
orientation of the total inorganic and the siliceous ash to the histological 
structures in which they were contained This method also has the advan- 
tage of unmasking the siliceous material that is obscured m the ordinary 
section by carbonaceous pigment or rendered occult by hydration 

A knowledge of the amount, identity and distribution of the siliceous 
material that may exist in the tissues of a healthy indnidual is essential 
before silicotic lesions can be appreciated 

Recent investigations by McNally m this country , and Fowether in Eng- 
land, place the amount of siliceous material in the lungs of normal indi- 
viduals as 100 to 200 milligrams per cent dr}’’ weight Belt, King and I 
have recently investigated the amount of siliceous material in tire tissues of 
individuals who had been exposed onl} to the dust present in the ordinar}^ at- 
mosphere and whose tissues showed no evidence of an} fibrosis associated 
with the siliceous material present Thirty-five tissue specimens were stud- 
ied from each of six individuals coming to autopsy, the ages being from two 
months to 78 years Most of these tissues were healthy but some were 
selected that presented pathological lesions, such as inflammation and new 
growth These tissues were divided into two parts The first was assayed 
chemically for the amount of silicon, which was expressed as equivalent silica 
The second was cut in paraffin so that histological sections could be studied 
and the technic of micromcineration used This allowed a study of the 
amount and distribution of the siliceous material The specific identity of 
the silicon compounds could not be ascertained The amount of siliceous 
material in the tissues apart from the lungs as approximately 25 milligrams 
per cent dry Height of tissue This amount was practically the same at all 
ages, and in all tissue whether healthy or diseased Micromcineration 
showed the siliceous material to be distributed diffusely throughout 

Particular attention was paid to the lungs and pulmonar}' hmphatics, as 
they contained large amounts of siliceous material On this account 30 ad- 
ditional normal lungs Here studied to enlarge the senes In the total 36 
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lungs we found that the amount of siliceous material was the same at birth 
as in the other tissues, but that there was a gradual increase until the third or 
fourth decade, when a level of 100 to 200 milligrams per cent was reached 
that more or less persisted m the later decades This suggests that about 
the third or fourth decade a balance is reached between the siliceous material 
retained by the lung and that removed from the lungs by the pulmonary 
lymphatics 

Ihe amount of siliceous material in the peribronchial and mediastinal 
lymphatic glands increases propoitionately with the age of the individual 
From the beginning of the third decade these glands contain tremendous 
amounts of siliceous material when compared with the other tissues, usually 
2000 to 4000 milligrams per cent and not uncommonly in advanced years, 
5000 milligrams per cent dry weight These glands contain from 10 to 25 
times as much siliceous material as the corresponding lung tissue and from 
50 to 80 times as much as the othei tissues, apart from the lungs In these 
lungs and pulmonary lymphatic tissues the siliceous material was not evident 
in the stained sections, as it was constant^ associated with and obscured by 
the ever-present black carbonaceous pigment This siliceous material was 
demonstrated by the technic of microincineration and was found to be dis- 
tributed throughout the lung and lymphatic tissue in collections of varying 
size The concentration of the siliceous material m these collections was 
quite uniform 

These findings make seveial points clear First, large amounts of sili- 
ceous material can exist m the pulmonaiy lymphatics for long periods with- 
out producing any pathological lesions Secondly, the black pigment in 
lung or pulmonary lymphatic tissue is almost without exception a guide to 
the amount and distribution of the siliceous material present Thirdly, the 
inclusion of peribronchial lymphatic nodes in the tissue of a lung suspected 
of being silicotic will give a false impression of the amount of siliceous ma- 
terial present 

Investigators of the pneumonokonioses have been much more interested 
in the dust that is retained by the lung and the results pi oduced by its pres- 
ence, than m the dust temporarily held by the lung and eliminated normally 
in the bronchial mucus The bronchial tree from the laiynx to the respira- 
tory bronchioles is lined by tubular escalators formed by the layei of mucus 
continuously propelled towaid the larynx by ciliary movement Dust par- 
ticles coming in contact with this sheet of mucus are soon eliminated in the 
sputum 

The functional unit of the lung consists of the respiratory bronchiole 
and the atria and alveoli that arise from it This structure is conveniently 
compared to a bunch of grapes, the mam stem the lespiratory bronchiole, 
the stem branches the atria and the grapes the alveoli 

Dust coming m contact with tlie alveolar walls could be eliminated by 
the healthy lung in several ways It would appear that the respiratory 
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movement of the alveoh might physically exti ude some of the dust particles 
The alveolar phagocytes having engulfed dust particles might carry them 
to the bronchiolar mucus The mucus of the bronchial tree is supplied by 
glands and goblet cells that become fewer as the periphery of the tree is ap- 
proached It IS assumed that the alveoh are lined by a layer of fluid that is 
continuous with the fluid lining the terminal bronchioles If such be the 
case, the terminal bronchioles must derive much of their fluid by pulling it 
from the alveoh by ciliary movement If this hypothesis is correct, this 
fluid layer should be capable of removing much dust 

The failure of this mechanism of elimination allows dust that comes in 
contact with the alveolar walls to collect and remain in the lung This in- 
carcerated dust is engulfed by the alveolar monocytes, which, not being able 
to leave by the normal exit, collect in the respiratory bronchioles and pass 
through the walls of these structures to the lymphatic channels When such 
a condition exists the ultimate result depends upon the amount and nature 
of the dust that gams access to the pulmonary lymphatics or remains in the 
smaller air passages 

The first and most important lesion in any pneumonokoniosis is the func- 
tional failure of this mechanism of elimination Strachan and Simson of 
South Africa, state that in silicosis a dry bronchiolitis is a constant feature 
and may be an important determining factor in the lung invasion The 
pathogenesis of the failure of this mechanism is not known It may be 
damaged in several ways Chronic bronchitis of infective oiigm may pro- 
duce marked damage The chemical presence of certain dust particles may 
also produce marked damage The particles of dust that reach the lung 
alveoh are so fine that their rate of solution is comparatively rapid 

Silica in the form of finely particulate quartz, when placed m the tissues, 
soon takes up water to form a substance that is toxic The first action of 
such a substance in the bronchiolar mucus would probably cause slowing of 
ciliary movement This in turn would tend to prevent proper elimination 
and allow a sufficient concentration of the toxic substance to produce ana- 
tomical change In some industries irritating gases may accompany the in- 
haled dust Gases such as the oxides of carbon, sulphur and nitrogen when 
in solution give rise to the corresponding acids 

Recently Robson, King and I subjected rabbits to an atmosphere con- 
taining a concentration of nitrogen dioxide 1 m 10,000, and of sulphur di- 
oxide 1 in 20,000 The rabbits were exposed to this gas mixture for two 
hours daily five days a week In the course of a few weeks all these animals 
Slowed dinuse lesions m the bronchial tree characterized by loss of cilia, 
egeneration and desquamation of the epithelium and in some cases a meta- 
p astic c lange from columnar-ciliated to non-cihated stratified epithelium 
lere uas also a Ijmphocytic infiltration of the walls of the bronchial tree 
lese ungs did not show any nodular fibrosis When finely particulate 
quartz was added to the atmosphere along with these gases, all the animals 
exposed for periods of 10 weeks or more showed nodular fibrosis con- 
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taming large amounts of siliceous material This fibrosis was first seen m 
the alveoli and later m the pei ibronchial lymphatic aggregations and medi- 
astinal lymphatic glands Animals exposed to quartz dust alone required 
an exposure five times as long before similar lesions are produced 

Our interpretation of these experiments was that the addition of the gas 
to the atmosphere quickly damaged the normal mechanism of dust excretion, 
and allowed the mcarcei ation of lelatively large amounts of quartz dust m 
the lungs m a comparatively short period 

In mdustiies wheie silicosis is common, certain men remain healthy for 
many years though exposed to the same atmosphere m which other men 
develop silicosis m much shortei periods It is probable that this individual 
susceptibility depends upon the functional activity of the mechanism of nor- 
mal dust excretion by way of the bronchial mucus 

It IS frequently of importance to ascertain experimentally if a given dust 
IS capable of producing silicosis Theie aie several ways m which this may 
be investigated Dust can be added to tissue cultures and its effect on the 
behavioi of the cells observed microscopically Animals can be exposed to 
a dusty atmosphere and the lungs examined at intervals This method most 
closely simulates human exposure and valuable information has been ob- 
tained by Gaidner at Saranac Lake by this method Laige numbers of 
animals are required as the exposure is necessarily long and fatal concurrent 
infections aie numeious Kettle injects a suspension of dust m saline into 
a lung by means of a cathetei This allows a laige amount of dust to gam 
entry and remain m a lung where its effects may be followed The time 
interval is greatly lessened but infection may be introduced Sayers has 
studied the reaction produced by injecting dust into the peritoneal cavity 
The subcutaneous injection of dust provides a convenient way of following 
Its reaction Dust injected intravenously is engulfed principally by the 
reticulo-endothelial cells of the liver, spleen and bone mariow, where its 
action may be followed It must be kept m mind that the reaction produced 
by a dust m the lungs may not be identical with the reaction produced m 
other tissues 

Our knowledge is meagre concerning the tissue reaction produced by 
pure siliceous compounds that have been specifically identified and consist 
of particles of known size Silicosis-producmg industrial dusts are almost 
always mixtures of various substances both organic and inorganic Ways 
of fractionating these dusts into their component parts must be found so 
that these components can be studied individually Most authorities agree 
that finely particulate steiile silica m any of its forms when present m most 
•tissues produces a nodular fibrosis that closely lesembles the lesions m a 
human silicotic lung 

The size of the particles is very impoitant Gardner has shown that the 
injection of quartz particles one to three microns m diameter will produce a 
nodular silicotic fibrosis in the same period of time that pai tides six to twelve 
microns m diametei produce only a foreign body reaction Banting has 
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not been able to produce silicotic nodules by tlie subcutaneous injection of 
particles of colloidal size It would seem tliat the larger particles 
dissolve so slowly that the dissolved silica is diluted and carried away by the 
lymph and blood sufficiently fast to prevent the formation of toxic concen- 
trations The particles of colloidal size dissolve very rapidly but represent 
such a minute amount of dissolved silica that it also can be removed before 
damage is done In pulmonary silicosis the particles that produce fibrosis 
are those tliat are small enough to be engulfed by the monocytes and to dis- 
solve quickly, yet large enough to give rise to an amount of dissolved silica 
that cannot be diluted or removed fast enough to prevent the formation of 


a toxic concentration 

The subcutaneous injection of finely particulate quartz results in a pri- 
mal y acute inflammation The acute reaction subsides about the fiftli day 
when the monocytes appear These phagocytes engulf the quartz particles 
The engulfed quartz particles are at first doubly refractive, but after a few 
weeks they lose this property, indicating their hydration These monocytes 
degenerate, the degeneration coinciding with the hydration of the quartz 
Other monocytes engulf this debris and in this way the amount of hydrated 
quartz contained in each monocyte is lessened Eventually the monocytes 
contain an amount of hydrated quartz compatible with the life of these cells 
for longer periods The monocytes then become arranged in groups, 
elongate, lose their power of motility, and take on the appearance of fibrous 
connective tissue cells We have followed this reaction in many tissues 
and have found the reaction to be essentially the same m all tissues Some 
difference of opinion exists as to the origin of the fibrous tissue in a sili- 
cotic nodule, but the recent work of Moen substantiates their monocytic 
origin He was able to grow in tissue culture colonies of fibrous connective 
tissue cells from single monocytes 


ffhe process of fibrosis in a silicotic lung is essentially the same The 
distribution of the fibrotic areas depends on the amount of finely particulate 
silica retained by the lungs in a given period If the silica dust is retained 
m small amounts over a comparatively long period it is removed from the 
periphery of the lung by the monocytes to the lymphatic glands of the medi- 
astinum where fibrosis is first seen As these glands are blocked by the 
fibrosis, subsequent fibrosis is peripheralward m the peribronchial Emphatic 
glands and aggreptions until fibrosis takes place in the periphery of the 
lung Itself As this fibrosis is progressing the lymphatic drainage to the 
pleura transports dust to that part of the lung, resulting in fibrosis This 
type constitutes the commonest form of the disease, that of chronic silicosis, 
requiring from five to 25 jears for its deielopment If large amounts of 
sihca are retained by the lungs in a short period of time the order of fibrosis 
seen in chronic silicosis is re^ersed These cases constitute acute silicosis 
Sisto^n abrasive soap workers reported by Chapman of 
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Much attention has been paid recently to the possibility that the retention 
of inhaled silicates might give rise to a fibrosis resembling that of silicosis 
Asbestosis is a definite pneumonokoniosis due to the reaction produced by 
the retention of asbestos fibers m the lung Asbestos is a hydrous mag- 
nesium silicate In the lung the asbestos fibers become hydrated and 
undergo partial disintegration This change is associated with the produc- 
tion of fibrosis and suggests that the associated fibrosis is due to the chemical 
presence and not the physical presence of this silicate It is not known 
whether the fibrosis is due to the dissolved asbestos or whether the mag- 
nesium IS leached out leaving silicic acid which produces the damage If 
such IS the case, and convincing evidence has been brought forward recently 
by Berger, asbestosis is an indirect form of silicosis 

Sericite, a potassium aluminium silicate m the physical form of a fibrous 
secondary mica, has received much attention during the past two years Its 
presence m silicotic nodules has been recognized by the South African 
workers for many years Jones, a mineralogist, has attached great impor- 
tance to Its presence in silicotic lungs Although he does not definitely 
so state, he strongly infers that the fibrosis of silicosis is due to the physical 
presence of the sencite fibers From our experimental work we cannot say 
that sencite is entirely innocuous We do know, however, that sencite can 
remain in lung, lymphatic, or subcutaneous tissues for periods of a year 
without producing anything but a foreign body reaction and shows no evi- 
dence of physical change by the tissue fluids Fibers of sencite can be 
demonstrated in the pulmonary lymphatic glands of healthy individuals 
and are not associated with any fibrosis 

Tuberculosis is usually the immediate cause of death in silicosis Many 
reasons have been put forward to explain the susceptibility of sihcotics to 
this type of infection The activation of quiescent lesions, an increased 
virulence of the organism, a more suitable medium for its growth, a blockage 
of the lymphatics, a lowered resistance both local and general, increased 
exposure to infection, have all been advanced This is a subject in itself 
and can be mentioned only parenthetically here 

I have tried to present some of the conceptions of silicosis that are held 
by the members of the Department of Medical Research m the University of 
Toronto We feel that this problem is by no means solved, and its solu- 
tion will be brought about only by the cooperation of the medical profession 
with the chemist, the mineralogist, the physicist and the industrial engineer 



ACCESSORY SINUS INFECTION; ITS RELATION TO 
MASTOID AND LUNG INFECTIONS ^ 

By WiLx^is F Manges, M D , F A C P , PJnladelpJua, Pennsylvania 

Nasal accessory sinus disease is one of the most important clinical 
subjects that we have to consider today It is more frequently overlooked 
and more inadequately treated than almost any other disease of real con- 
sequence If one reflects that every “ cold in the head ” is a possible attack 
of sinusitis, that each attack is apt to leave some little trace of its presence, 
increased by subsequent attacks and entouragmg still other attacks, so that 
finally there is a chronic, permanent sinus infection, easily tolerated, a latent 
source of infection for all other portions of the bod3^ then it becomes evi- 
dent just how common and prevalent is sinusitis, why so little attention is 
paid to it in Its earlier stages, and how potentially troublesome it may be 

The common cold ma^’’ not be infectious m the first daj’’ or more, but in 
almost every case the secretions become mucopurulent within a few days 
The mucous membrane of the sinuses is involved in the inflammation, as are 
the nasopharyngeal membranes The viiulence of the infective bacteria 
and the interference with drainage deteimme the severity of the individual 
attack 

The common “ head cold ” initiates the events considered here A 
child does not first get bronchitis and then the head cold, nor does earache 
precede the head cold Im ariably, one may sav, the nasopharyngeal lesion 
comes first 

It IS important, too, to realize that the head cold quite frequently begins 
in infancy and recurs repeatedly through those first few years when the 
child IS unable to make known his troubles except by coughing or crying 
Probably very few children escape the experience Fortunately, many of 
them escape the evil complications of ear infection or lung infection, but 
it IS certain that the leading event or the principal element in the etiology of 
the majority of cases of infected ears or mastoids, of many of the acute, 
and of a still larger percentage of the chronic lung infections, is that first 
attack of common cold in the head, Avhether it begins in infancy or in later 
years 

It IS well to consider both ear and lung lesions in the same paper as 
complications of sinus infection, because both of these structures are sub- 
ject to direct invasion b) infected material from the sinuses, and both com- 
plications are present frequently m the same patient Either or both may 
occur with the first attack of sinusitis, or with any subsequent attack More 
frequently the pulmonary complications develop gradually with repeated 
Philadelphia meeting of the American College of Phjsicians, April 30, 
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attacks of sinusitis This is particularly true of the chronic lesions, such 
as bronchitis, bronchiectasis, and asthma 

The most common route of invasion from the sinuses to the ears is by 
way of the eustachian tube, and to the lungs by way of the phaiynx, larynx, 
trachea, and bronchi It is essentially a foreign body invasion, blown into 
the ear and drawn into the bronchi This applies especially to bilateral 
bronchiectasis, and seems to be the best explanation of the fact that bronchiec- 
tasis IS almost always maximal in the most dependent portions of the lungs, 
just where the majority of all kinds of foreign bodies tend to go With 
sinusitis the individual, foreign, infection-bearing bodies may be very small 
but so numerous that sooner or later both lungs are involved 

This, of course, is not the only route The l}mph channels furnish 
another, as Mulhn^® found after caieful research I also believe, as the 
late J C Wilson taught, that the inflammation in the nasopharynx 
travels by continuity into the laiynx, trachea, and bronchi It is entirely 
probable, too, that such extension occurs to the middle ear Certainly, 
the lung lesions vary sufficiently to suggest various routes of invasion In 
one, the involvement is mainly in the lymphatic structures at the roots of 
the lungs, in others, there is almost uniform peribronchial thickening evenly 
distributed throughout the lungs, others have bionchiectasis in the lower 
lobes, still others have more or less extensive adhesions or pleural thicken- 
ing at the base, and some have definite allergic manifestations as the result 
of the sinus infection, and without lung changes other than emphysema 
fiom repeated attacks of asthma Many patients with chronic lung in- 
fection occasionally have dyspnea of varying degree, because their exudate 
IS at times more tenacious and interferes more with respiration, and par- 
ticularly, with expiiation Under such conditions an erroneous diagnosis 
of asthma is frequently made 

The route of bacterial invasion is of relatively little impoitance What 
matters materially is that we should all admit and recognize the sequence of 
events Both experimental and clinical observations on the part of those 
definitely inteiested in the subject attest this sequence 

Cullom,'’ in speaking of the various complications of sinus disease, said 
“ I wish to emphasize one that has been brought home to me forcibly I 
was somewhat surprised in reviewing our cases of acute mastoid abscess to 
find that practically all of our cases done during the last four years had 
empyema of one or more sinuses There should be nothing surprising m 
the fact, however, when we consider that the pus draining into the post 
nasal space passes over the orifice of the eustachian tube The surprising 
thing is that they do not all get infection of the ears ” 

In a more recent paper, Cullom® reports that 85 per cent of more than 
100 patients with mastoiditis had positive evidence of sinus disease and that 
in all of them there was a diseased sinus on the same side as the infected 
mastoid 
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Fowler ^ considers that the swimming pool and the nasal doudie varieties 
of mastoiditis are analogous to those from sinus infection Eighty-six 
per cent of Fowler’s mastoid patients had positive roentgen-ray evidence of 
sinus disease 

Campbell ' found that practically all of 150 consecutive patients with ear 
infection had sinus infection, which he looked upon as an etiologic factor 
in the production of otitis He believes that no child has reached the age of 
one year without having a sinus infection 

In a later paper, Campbell ^ reports tlie study of 130 patients with lobar 
or bronchopneumonia The ages varied from three months to 90 years — 
only seven were adults Evidence of sinus disease was found in all He 
also noted that of this group there was also ear involvement m 80 per cent 
Keller ® says " The head cold is the leading causative factor in the pro- 
duction of acute catarrhal otitis media,” and also in acute purulent otitis 
media 

Musser gives a clear picture of the sequence and relation of sinus in- 
fection and the two complications considered here when he describes “ In- 
fectious Cold ” He says that the disease terminates sometimes within a few 
days without further symptoms, and at this time the true virus infection 
ends “ In most instances, however, the discharge gradually becomes more 
purulent and less abundant This marks the pyogenic stage of the disease 
and It is in this period that sinusitis and otitis may occur Even more 
serious troubles may develop, including pneumonia, either lobar or lobular ” 
In this excellent textbook he also emphasizes the sinuses as a source of in- 
fection in chronic bronchitis and bronchiectasis 

Wasson and Waltz made a study of 100 children from three months 
to eleven years of age Of the 93 over six months of age, 71 show the 
presence of sinus disease Of the 93, 36 were two and a half years of age 
or less, and lung lesions were not estimated Of the remaining 57, there 
was no evidence of lung disease in 22, but in 28 there was roentgen-ray 
evidence of non-tuberculous infection Two had non-active tuberculosis 
with superimposed upper respiratory tract disease, and five had non-active 
tuberculosis with calcification or fibrosis All of these children had roent- 
gen-ray examinations of the sinuses and chest every three months, so that 
the diagnosis was based on a large number of examinations of each case 
Se\ enty-one of the 93 from six months to eleven years had evidence of sinus 
disease Twenty-eight of the 57 had non-tuberculous infection of the lungs 
This entire group was supposed to be made up of children healthy from 
birth 

Quinn and Meyer have observed from the stud)’’ of 38 cases of 
bronchiectasis, that as a class the patients ivith sinusitis were considerably 
younger than those without They also found that 77 2 per cent of the 
patients with sinus disease had bilateral bronchiectasis The majority of 
their group had no symptoms of sinusitis 

These authors conducted an interesting series of experiments, dropping 
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iodized oil through catheteis into the posteiior nares of 11 sleeping patients, 
and they found that in five the iodized oil went into the lungs The sig- 
nificance of this result must be appaient I dare say that all of these pa- 
tients weie asleep in the recumbent posture In the pi one or lateral pos- 
tures, I believe the iodized oil would not have gone into the bronchi 

Pierson has reported two cases of pneumonia associated with fibrosis 
from oil deposits in the lungs in quite young children, one of whom had had 
oil diopped into the nose to contiol mucus and cough, the other had been 
given mineral oil by mouth for constipation He also gives references of 
other such cases 

In a study of 200 patients with bilateial bronchiectasis, Clerf ^ found 
that 82 4 per cent had sinus disease I had the oppoitumty of studying 
many of Clei f’s cases and I know that quite a few of them were in children 
He also notes the relative infiequency of sinus disease in association with 
unilateral bronchiectasis, which fact refutes the aigument that sinus disease 
results from bronchiectasis He says that bronchiectasis is not cured by 
treatment of the sinus disease, but treatment of sinus disease in early chronic 
cough IS pieventive of bronchiectasis 

In an analysis of the roentgen-ray findings m 354 asthmatic patients, I 
found positive evidence of sinus disease in 60 pei cent Doubtful roent- 
genographic evidence was not accepted and m none of the patients was the 
diagnosis checked by means of the injection of iodized oil This percentage, 
I am sure, is too low foi any such gioup The most important finding m 
tins study was the fact that 85 per cent of the patients showing evidence of 
sinus disease also had loentgen-ray evidence of lung changes In a former 
paper, I reviewed the literature up to 1930 and found 20 excellent articles, 
all of them expressing the idea that sinus disease is responsible for the lung 
changes that follow 

During the past several yeai s it has been my custom to make at least one 
or two roentgenograms of the accessory sinuses of patients of all ages sent 
to me for study of the lungs in whom I could find no evidence of tubercu- 
losis, but who showed evidence of other infectious piocesses Sinus disease 
has been found in a surprisingly laige number The striking fact in most 
instances is that neither the patient nor the physician has had any thought of 
sinus disease being present Two typical examples of this combination 
may emphasize this point Recently a medical student was sent to me for 
roentgenographic examination of his chest because of a severe persistent 
cough As there was fairly extensive peribronchial thickening rather evenly 
distributed throughout his lungs, I had him return for sinus study and for 
questioning So far as he knew, he had never had sinus disease, but had 
had repeated attacks of prolonged severe cough for a number of years One 
previous rhinological examination had revealed nothing A roentgenogram 
of the sinuses shows a completely opaque antrum on one side At the time, 
he had no subjective signs of the disease and no nasal discharge A sub- 
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seq^uent examinstion shows that the maxillarj^ antrum has drained but that 
there is still definite evidence of thickening of the lining membrane 

Another patient, the daughter of a physician, was referred for study of 
the lungs and heart Cough was excessive, and one physician thought she 
had a heart lesion Her root structures Yere enlarged to some extent and 
this led me to make a study of the sinuses, which revealed a completely 
opaque antrum I was surprised about a week later when I was told that 
a rhinologist had punctured the antrum but found no evidence of pus A 
subsequent roentgenograph ic study showed a markedly thickened lining 
membrane with a small amount of air in the antrum Obviously, it would 
be a mistake not to try to improve this condition 

I have also made roentgenograms to include the sinuses in all cases of 
mastoiditis, and again in the majority, especially of acute mastoid cases, 
there is evidence of sinus disease, but the subjectne sjmiptoms are all 
referable to the ear 

It seems quite unfortunate that sinus disease, except in the fulminating 
type, does not produce more active subjective symptoms This must be the 
reason it is so generally overlooked, not only by the general practitioner, 
but also by the pediatrician, tlie medical consultant, the otologist, and even 
the rhinologist 

Certainly much depends on tlie early diagnosis, and since the local sub- 
jective symptoms are, as a rule, so slight, one should consider what remote 
signs should be thought to indicate probable sinus disease I look upon the 
following as strongly suggestive signs of sinus disease Cold in the head, 
running nose, especially if discharge is mucopurulent m character, post- 
nasal drip, cough, especially persistent, prolonged cough, with or without 
expectoration, with or without fever, any slight change m the character of 
the voice, such as nasal twang , hoarseness or loss of voice , repeated attacks 
of pneumonia, asthma, particularly m children, but also at any other age, 
other forms of dyspnea , earache or discharging ear , mastoid disease , head- 
ache, neuralgia, etc , and, in fact, anj-^ other condition that might be con- 
sidered due to focal infection 

Complete diagnosis depends upon Avhat the rhinologist can see by direct 
inspection, by transillumination of the sinuses, or by puncture or other effort 
to obtain the contents of the sinuses Of cA'^en more importance is the roent- 
genographic study of the sinuses, if it is done properly and accurately This 
also offers tlie best means of determining results of treatment, and the onlj 
means of obtaining a Ausible permanent record Injection of iodized oil is 
sometimes necessary to make a positiA’^e or negatne diagnosis AA'hen there is 
any doubt By this means alone, very slight thickening of the lining mem- 
brane can be demonstrated Kistner considers thickening of as little as 
one-half millimeter strongly suspicious of disease He believes the clironic, 
nonsuppuratiA'e, thickened membrane type of sinusitis may be the more 
dangerous because it usuallj harbors streptococci, A\hereas the actn^e sup- 
purative t>pe IS most frequently staphylococcic Other forms of bacteria 
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are also found, and m all types of sinus disease he found through cultures 
taken at operation the following in their order of fiequency and predomi- 
nance streptococcus, staphylococcus, Banlhis Fuedlando , Miaococciis 
catmi halts, and Bacillus influenzae 

Campbell finds the use of the nasoscope the most satisfactory means of 
making a diagnosis of sinus disease in infants On the other hand I have 
confidence in the roentgenographic method, but it does sometimes require a 
great deal of patience, and no small amount of ingenuity, to obtain satis- 
factory films of frightened children With cooperation on the part of the 
patient, however, the roentgenographic study is by all means the most im- 
portant part of the diagnostic pioceduie 

Treatment, obviously, cannot be adequate m the early stages when satis- 
factory results should be available, unless the pediatrician, the general prac- 
titioner, the medical consultant, and all the involved specialists will regard 
seriously the head cold and make certain that one or more of the sinuses 
do not contain purulent exudate, thickened membrane, or polyps, after tlie 
cold IS apparently gone Prevention of subsequent attacks and of the 
chronic active stage should be the object of any plan of treatment 

Cullom says that the tieatment of acute sinusitis is medical and of the 
chronic type is surgical Hurd ® in speaking of the surgical treatment of 
chronic sinusitis in the patient having asthma sa}s it must be radical if 
undertaken at all 

Butler and Woolley^ in repoiting the results of roentgen therapy 
in 450 patients with chronic sinusitis say that 36 per cent are entirely 
relieved, 55 per cent definitely improved, and 9 per cent show little or no 
improvement I have not as yet tabulated my own cases, but can testify to 
the value of such treatment of the sinuses, particularly in a selected group of 
asthmatics The results may not be permanent because the sinusitis may 
recur The soil is not permanently changed I am not competent to dis- 
cuss the various other methods of treatment, but I am ceitain that there is 
much to be desired , and I am also certain that there are relatively few phy- 
sicians who take the matter as seriously as they should at the time when 
something might be accomplished It is remaikable how much improve- 
ment may follow m the lung lesions, as well as the sinus disease, with skill- 
ful attention and treatment 

I have recently had return for reexamination a group of patients, mostly 
children, in whom I previously found unsuspected sinus disease, when they 
were sent for roentgenographic study of the lungs The invariable result 
has been that, when the sinuses have shown improvement, the lungs also 
have been more clear, and there has been definite improvement in general 
health On the other hand, in tliose patients who show no improvement m 
the sinus condition, the lung lesions have progressed Once it is established, 
bronchiectasis is not easily eliminated, but even so, the general health of the 
patient will improve if the sinus infection is improved 

Nature does sometimes cure a mastoid lesion by producing a contraction 
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and sclerosis in the cell structure, but for the most part, radical surgery is 
essential to cure 

Summary 

Nasal accessory sinus disease is responsible for a large number of serious 
complications particularly in the ears and lungs, but also in other parts of 
the body 

The common head cold or infectious cold is the first stage of the sinusitis 
This period is the one m which most ^n be gamed by proper treatment 

The various types of lung lesions suggest more than one route of in- 
vasion of the infection from the sinuses to the lungs The infection in the 
middle ear is probably earned there through the eustachian tube, either by 
being blown in or by continuity of tissue 

Subjective symptoms are frequently absent when the sinus disease is well 
established, whereas the subjective symptoms of the mastoid and lung com- 
plications are usually striking and sometimes quite distressing The sub- 
jective symptoms of the complications should be considered symptoms of 
sinus disease Acute mastoiditis very frequently is associated with a dis- 
eased sinus on the same side 

Sinus disease is present in a large percentage of asthmatics 

Bronchiectasis, associated with sinus infection, is bilateral in the majority 
of instances Also, a large percentage of bilateral bronchiectasis has sinus 
disease Bilateral bronchiectasis is to be considered incurable It is fre- 
quently found m childhood 

Diagnosis of sinus disease should be based on direct inspection, on roent- 
gen-ray examination, and on symptoms of the various complications 

The early ear and lung lesions respond to proper treatment of the ac- 
companying sinusitis 

Attention to sinus disease in its early stages is extremely important 
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BASIC POINTS IN ROENTGEN-RAY STUDIES OF LUNG 
ANATOMY AND PATHOLOGY *■ 

By Kennon Dunham, M D , P A C P , and John H Skavlem, M D , 

F A C P , Ciiictnnatt, Ohio 

Because of their permeability, the structure of the lungs is revealed by 
the roentgen-ray more clearly than is that of any other organ On the basis 
of anatomical knowledge so acquired, pathological alterations may be rec- 
ognized on stereoscopic films, and understood in direct proportion to that 
knowledge The diagnosis of any disease is not complete unless it includes 
accurate localization, extent and character of the lesions For example, 
the diagnosis of pulmonary tuberculosis is incomplete and almost useless 
when based solely on the report of tubercle bacilli m the sputum Most im- 
portant in the medical or surgical treatment of any pulmonary disease is ac- 
curate localization of the lesions, of which the first step is recognition of the 
lobe or lobes involved, and second, accurate orientation of the lesions within 
the lobes Such localization must be based on an accurate knowledge of the 
bronchi and all of their divisions as they are seen on stereoscopic films To 
be considered satisfactory for study, stereoscopic films must clearly show 
the trachea and its bifurcation into the right and left bronchus, the arch of 
the aorta passing over the left bronchus, the pulmonary arteries and the 
bronchial linear markings from apex to base of both lungs 

Descriptions of the roentgenological anatomy of the bronchi have been, 
in general, few and unsatisfactory We therefore offer the following as a 
basis for a working classification On the right side the bronchus to the 
upper lobe, given off above the pulmonary artery, is termed anatomically 
the eparterial bronchus Within the upper lobe this bronchus breaks up 
into three mam trunks The vertebral trunk is the smallest, and extends 
directly upward from the top of the hilum shadow into the apex, running 
parallel to the vertebral column The linear markings of this trunk all he 
within the circle of the first rib Thus a lesion limited to the apex of an 
upper lobe involves this area The anterior and posterior branches of this 
division are so close together that it is often impossible to separate them un- 
less a lesion is present in one or the other Frequently a lesion in this area 
comes to the pleural surface along the mediastinum The first interspace 
trunk, extending out from the hilum, passes outward and upward breaking 
up into linear markings under the pleura behind the first interspace Thus 
a lesion limited to the anterior branch of the first interspace trunk will come 
to the surface below the clavicle A lesion of the posterior branches of this 
trunk will come to the pleura just beneath the spine of the scapula This is 
a verv common location for an unrecognized tuberculous lesion or for the 
Philadelphia meeting of the American College of Phjsicians April 30, 
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lodgement of a light weight foreign body Usually lung abscess following 
surgical proceduies in the mouth or throat is found in the right lower lobe 
but often it is overlooked m the posteiior first interspace trunk area of the 
light upper lobe The second interspace trunks are much larger and cover 
the greatest area m the lobe The dependent branches spread out over the 
entire base of the upper lobe The anterior branches end m linear markings 
behind the second and third interspaces, the posterior branches extend into 
the axilla and reach the pleura of the interlobar fissure between the upper 
and lower lobes 


rile bronchus to the right middle lobe is given ofl: below the pulmonary 
artery It is visualized extending diiectly anteriorly from the hilum be- 
neath the fouith and fifth interspaces After the middle lobe bronchus is 
given off, the light mam stem bronchus continues down into the lower lobe 
and divides into numerous blanches Mhich extend either to the posterior 
base of the lobe or anteriorly toward the interlobar pleural surface To the 
apex of the lower lobe is given off a branch which has extremely important 
significance This apical branch is given off from the main bronchus direc- 
tly opposite the bianch to the middle lobe It courses directly backward 
pointing to the pleural surface under the seventh interspace posteriorly 
This bronchus can only be seen on steieoscopic films because it directly over- 
lies the hilum shadow A lesion localized m this trunk area is present in the 
apex of the lower lobe Localization here is extremely important Too 
0 ten we have seen abnormal densities in this area interpreted as being part 

0 t le hilum shadow when actually the density was produced by a patho- 
ogica lesion in the apex of the lower lobe This area is fiequently the site 
of a lung abscess Likewise in pulmonary tuberculosis it is common ob- 
servation that when spread from an upper lobe lesion occurs it is likely to 
exten into the apex of the lower lobe The fiequent occurrence of a 
cavity m t le upper lobe together with caseous bronchopneumonia in the apex 

01 the lower lobe is well known Recognition of involvement of the apex of 
the lower lobe can and should be made early 

On the roentgen-ray film the left bronchus is seen curving under the arch 
ot the aorta The bronchus to the left upper lobe is given off below the 
pu monary artery and hence is anatomically given reference as an hypar- 

t upper lobe the bronchus shows the same division of 

ver e ra , rst interspace and second interspace trunks with similar distri- 
butions as in the right upper lobe But in addition there is a long branch 
w lie cur\ es around the left border of the heart down into the lingual tip 
is run IS unusually prominent in heart conditions, especially mitral 
nosis e ronchus to the left lower lobe follows out exactly the same 
divisions and distributions as in the right lung 

division aiid distribution of the bronchi is demonstrated by proper 
'ssection of lungs It is our routine procedure m performing 
postmortem dissection of the lungs for pathological study to follow out ana- 
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Fig 1 Roentgen-raj s of injected bronchi in lungs removed from bodj and in a cadaver 
Trunk Markings of Roentgen-Rays of Lungs 


Right Lung 

I Upper Lobe Bronchus 

1 Vertebral Trunk 

(o) anterior division 
(6) posterior division 

2 First Interspace Trunk 

(o) anterior division 
(b) posterior division 

3 Second Interspace Trunk 

(a) anterior div ision 

(b) posterior division 

II Middle Lobe Bronchus 

III Lower Lobe Bronchus 

1 Apical Trunk 

2 Basal Trunks 


Left Lung 
I Upper Lobe Bronchus 

1 Vertebral Trunk 

(o) anterior division 
(6) posterior division 

2 First Interspace Trunk 

(a) anterior division 

(b) posterior division 

3 Second Interspace Trunk 

(a) anterior division 

(b) posterior division 

4 Lingual Tip Trunk 
II Lower Lobe Bronchus 

1 A.pical Trunk 

2 Basal Trunks 
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tomic dissection along the bionchi First the mam bronchus is opened and 
exposed m a longitudinal manner so as to show the structures at the hilum 
and the openings of the bronchi to each lobe Then the bronchi are dis- 
sected by carefully slipping a small groove director into each division and 
with a long thin sharp knife cutting in the groove director and laying open 
the bronchus In the upper lohes it is easier to open the bronchi m the lower 
portion of the lobe and then proceed upward Demonstrations of these 
divisions of the bronchi are also made by the use of stereoscopic films of the 
lungs, removed fiom the body, in which the bronchi have been injected with 
an opaque substance The specimens are prepared by injecting a thin paste 
of corn starch and bismuth in the tiachea and bronchi of both lungs Fur- 
ther demonstration of the bronchi is made by steieoscopic chest films taken 
of a cadaver in which the bronchi of both lungs have been injected with 
opaque bismuth paste Since the advent of hpiodol injections into the 
bionchi the demonstration and study of the bionchi by this method have 
added complete confirmation of this classification and description Fui- 
thermore from the stait we have checked oui roentgenographic findings ac- 
curately with the beautiful models and desci iption of the bronchi by Birsch- 
Hirschfeld ^ 

The extent to which thoracic viscera may be dislocated by scar tissue is 
well known But often we aie not able to recognize the extent to which the 
lobes of the lungs are disturbed The upper lobe is often contracted and 
foreshortened so as to he entirely above the second nb, or the lower lobe may 
be so ate’ectatic and collapsed as to be hidden entirely behind the heart 
Compensatory emphysema in the lemainder of the lung allows it to fill the 
thorax Ihese changes may lead to serious clinical mistakes as to localiza- 
tion and extent of lesions, mistakes obviated only by competent roentgen- 
ray study of the bronchi with identification of the lobes 

The trunk markings seen in chest films are interpreted as being due to 
the bronchi It is true that eveiy trunk marking represents a bronchus, but 
these trunk markings are not produced by the bronchus alone They are 
produced by the bronchus and the pulmonary ai tery, together with the lym- 
phatic vessels and connective tissues around them The pulmonaiy arteiy 
at the hilum on the right side lies below the bronchus to the upper lobe and 
on the left side above the mam bronchus as it enters the lung The pul- 
monary arteries can be visualized in these positions as they enter the lungs 
Certain pathological changes cause dilatation and engorgement of the pul- 
monary arteries with consequent emphasis of the corresponding loentgeno- 
graphic densities Notably this change is found in emphysema The in- 
creased translucency of the lung fields, the wider separation of the trunk 
markings and especially the accentuation of the pulmonary arteries speak 
for pulmonary emphysema Within the lung the pulmonary artery follows 
the bronchus in all its divisions It occupies a position slightly posterior 
and lateral to the bronchus - Therefore, any condition which causes en- 
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gorgement, thickening or tortuosity of the pulmonar}' arteries will produce 
thickening of the trunk markings This is notably true in mitral stenosis, 
congenital heart disease, or with any failing heart with consequent pul- 
monary congestion Ivlost striking are these findings in pulmonary sclerosis 
(Ayerza’s disease) 

Another anatomical point, important to understand thoi oughly in order 
to evaluate and diagnose pulmonary disease, is the position of l}mphoid 
tissue and the normal lymph flow in the lung Large collections of lymph 



Fig 2 Roentgen-ray of the chest of a case of congenital heart disease show ing en- 
larged and thickened pulmonatj arteries on both sides Relationship to mam bronchi is 
shown 

nodes are present at the bifurcation of the trachea and also in the hilum 
Within the inner third of the lung, true lymph nodes are found along the 
bronchi in the angle at a bifurcation Beyond the inner third of the lung 
we continue to find collections of lymphoid tissue but not anatomical nodes 
In the lower lobes, however, the larger Ijmph nodes are found along the 
bronchi farther out than the inner third zone Therefore, the trunk mar- 
kings running into the Ion er lobes are normally hea\ ler, are more studded, 
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and frequently nioie calcified It is easy to ovei emphasize the significance 
of these studded heavy trunk mai kings In such a condition as pulmonary 
Hodgkin’s disease, a knowledge of the noimal location of lymphoid tissue 
IS of great aid in detecting the abnormal The normal lymph flow m the 
lung is from the periphery of the parenchyma toward the hilum, except for 
a narrow zone beneath the pleura wheie the lymphatics about the veins dram 
toward the pleura Infection is not carried by the lymphatics from the 
hilum out into the lung Infection is carried by the lymphatics from the 
lung to the hilum The bronchi, pulmonary arteries and pulmonary veins 
all have a rich supply of lymphatics accompanying them Any acute res- 
piratory infection, especially the exanthemata of childhood, may leave in 
its wake thickened trunk markings and enlarged pulmonary and hilum 
lymph nodes The clinical significance of such findings m a child is of such 
importance as to have been the subject of a special investigation by a com- 
mittee of the National Tuberculosis Association,® m order to standardize 
the mteipretatiou The report of this committee included the following 
pai agraph 

It was the consensus of opinion that children are probably more apt than adults 
to show definite \-iay evidence m the hilum and tiunk shadows of simple as well as 
serious respiratory infections Practically all children of the ages of those examined 
have had at one time or another one or more respiratory infections, especially measles, 
and whooping cough, that are likely to produce very apparent changes in the shadows 
mentioned and wdiich will remain distinctly visible foi a variable period of time 
These apparent deviations from the normal are not necessarily abnormal wdien ob- 
served, but may be the harmless results of one or more infections No doubt such 
appearances have many times been misinterpreted as e\ idence of tuberculosis 

I he pniuary lobule, as described by William Snow Miller,® is a micro- 
scopic unit of the lung Yet a thorough understanding of this anatomical 
unit. Its structure and phjsiology is absolutely necessary for an accurate 
study of lung diseases In consequence this unit must be brought into the 
mental picture when making a visual dissection and mteipretation of lung 
disease by roentgen-ray examination The primary lobule is that terminal 
division of the bronchus which includes the ductulus alveolans and the air 
sacs connected with it, together with their blood vessels, lymphatics and 
nerves At the end of the ductulus alveolans, where the division into atria 
takes place, is the last point where we find lymphoid tissue and lymphatic 
vessels Beyond this point in the atria, sacculae alveolans, and alveoli, 
foreign material, organic or inorganic, is taken up and handled by the phago- 
cyte Any foreign invader, be it coal pigment or tubercle bacillus, which 
penetrates to this depth of the lung structure is engulfed by the phagocyte 
and deposited in the regional lymphoid tissue Marked accumulation of 
phagocytes constitutes an exudate which may flood the alveoli and give the 
picture of pneumonia This primary concept of inflammation in the ana- 
tomical unit IS basic for diagnosis and study of lung disease by any method 
Another point of interest and clinical significance is the arrangement of 
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smooth muscle at the end of the ductulus alveolaris Here the smooth 
muscle ends m a thickened circular sphmcter-hke ring ^ It seems logical 
to us to assume that in bronchial asthma with expirator} stridor the nar- 
rowing of the bieathing tube takes place at this point where the sphmcter- 
hke muscle IS present This deduction awaits confirmation when studies 
of nerves and ganglia m the lung are more complete We find some reason 
to attribute such action to this band of muscle because of our findings with 
hpiodol injections in pulmonarj’- emphjsema In a normal lung, vhen 
hpiodol IS injected into the bronchi and films taken immediately afterward, 
the air sacs are seen to be filled with the opaque oil and a rosette-like picture 
IS given to the termination of the bronchi In emphjsema, however, the 
air sacs remain unfilled and the terminations of the bronchi stand out sharp 
and tapering This observation is in direct contradiction to the findings 
and explanation of certain investigators in England However, after 
checking this observation for three years, we are more and more impressed 
with its significance Our deduction is that, as m bronchial asthma, the 
sphmcter-hke muscle narrows the entrance to the terminal air sacs and so 
impedes the entrance of the oil 

The secondary lobule is an arbitrary unit of the lung, accepted as being 
the amount of lung contained between two septa These units, while they 
may be macroscopic, are not seen roentgenographicallj Yet their influence 
on pathologic alterations in the lung is so great that a consideration of them 
IS imperative It is because of septa that sharply localized lesions are so 
often seen Septa are prolongations of connective tissue from the pleura 
down into the lung This connective tissue, rich in lymphatics, acts as an 
excellent barrier to the spread by continuity of any lung disease charac- 
terized by exudation Inflammatory exudation, starting within any one of 
these small compartments between two septa will be definitely limited by 
these barriers Spread through a septum will not take place until ulceration 
and cavitation occur The restriction and localization of exudate by these 
septa explain the localized fan shaped densities on films m cases of pul- 
monary tuberculosis The cellular elements of an acute lobular pneumonia 
or of an infarct are likewise held in check by these septa and consequent!)' 
can give limited roentgenoscopic densities Pulmonary new growths, how- 
ever, are not checked by the septa, but continue to enlarge peripherally un- 
restrained by such barriers Consequently the roentgen picture of pul- 
monary new" grow"ths is fundamentally different from that of inflammation 

The normal pattern of pulmonary anatomy having been established for 
roentgenoscopic study, it should be easy to recognize the abnormal But to 
be able correctly to interpret the abnormal densities on chest films m terms 
of pathologic changes calls for understanding of the pathology and patho- 
genesis of lung diseases Of prime importance are the fundamental patho- 
logical histologic changes that occur m the lung These are congestion, 
exudation, infiltration, fibrous proliferation, caseation, calcification ul- 
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Fig 3 Above Roentgen-ray of the lungs of a case of pulmonary tuberculosis A 
Triangular shaped localized density seen on roentgen-ray lung films indicating caseation 
Belozv Microscopic section through block A showing tuberculous caseous broncho- 
pneumonia occupjing a whole secondary lobule limited by septa 
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Fig 4 Above Roentgen-ray of the lungs of a case of mitral stenosis showing gen- 
eral thickening of all bronchi A Limited density beneath diaphragmatic pleura indicating 
exudate and infiltration 

Bclozo Microscopic section through block A showing hemorrhagic infarct limited bj 
septa 




564 


KENNON DUNHAM AND JOHN II SKAVLEM 


ceralion, and cavitation Accordingly it is necessary to determine the type 
and quality of density produced on a film by each of these changes This 
has been done by yeais of observation Ihe mteipietation of the abnormal 
densities seen on chest films and on films taken of lungs removed fiom the 
body, has been caiefully checked by postmortem studies The procedure 
for the postmortem studies is to lemove from the body the lungs and trachea 
intact After remo\al, the lungs are inflated to normal size and stereo- 
scopic films are then made of them These films are then studied and the 
interpretation recorded The lungs are properly fixed and preserved for 
later gross and microscopic pathological study In the earlier work serial 
sections of Aarious types of lesions m tubeiculous lungs weie made for an ac- 
curate study of pathological anatomy, as a check on the roentgen-ray findings 
At the Hamilton County Tuberculosis Sanatorium it still remains a routine 
procedure to preserve and study all lungs after this method The gross 
dissection of the lungs is made along the bronchi as pieviously described 
in order accurately to localize the lesions m relation to the divisions of the 
hi onchi 1 he gross pathological findings ‘are recorded and representative 
blocks of tissue are removed for micioscopic studies The microscopic 
pathological diagnosis is then added to the lecord Finally we have the 
clinical history and findings, the chest films, the postmortem lung films, and 
the gross and microscopic postmortem findings all recoided for critical re- 
view The films have all been interpieted m terms of anatomical localiza- 
tion and pathological changes The check-up is precise During the 20 
>ears of such study, although most of the material has been that of pul- 
monaiy tuberculosis, we naturally ha\e encountered many examples of other 
chionic lung inflammation, such as abscess, bronchiectasis, fungus infec- 
tions, syphilis, and new growths These studies have taught us that the 
quality of the densities on the films produced by the various tissues and their 
abnormal changes, vary from the least to the heaviest quaht}'^ as follows 
1 Cavity 2 Normal lung parenchyma 3 Exudate 4 Cellular infil- 
tration 5 Fibrous proliferation or scar tissue 6 Caseation 7 Calcifi- 
cation These comparative values of roentgen-ra}’- densities and pathological 
histologic changes in the lung constitute the giound woik for study of lung 
pathology 

The etiological diagnosis of the alterations visualized and described in 
the lungs must needs be amplified from our knowledge of the pathogenesis 
of the various lung diseases It is of course, obvious that roentgenoscopy 
has distinct limitations in the exact etiological diagnosis of diseases Lobar 
or bronchopneumonia can be diagnosed and localized with accuracy in terms 
of pneumonic exudate but the causative organism must be detei mined by 
clinical laboratoi y methods Abscess or bronchiectasis can be demonstrated 
ut the diagnosis must be completed by bacteriological and clinical studies 
t must be remembered also that each or both of these conditions may be 
concomitants of other lung diseases such as new growths, gumma, pneu- 
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moma, tuberculosis or various other chronic lung infections Frequently, 
however, the roentgen-ra)' picture of lung disease is sufficiently characteristic 
to portray with greater positiveiiess the etiology of the disease Pulmonary 
tuberculosis can be studied and diagnosed with great accuracy by roent- 
genoscopy This IS very fortunate because in the study of any chronic lung 
disease, the first point to decide, if possible, is whether or not the condition 
is tuberculosis If one understands and applies a knowledge of the patho- 
genesis of pulmonary tuberculosis to its roentgenologic study, one has accu- 
rate and ample means of recording its progressive changes Tuberculous 
infection is not static It is a moving or dynamic process subject to con- 
stant change, and it is this progressive or dynamic change that demands 
positive roentgenoscopic recognition First of all the primary type of in- 
fection IS universally recognized This is a clinical demonstration in the 
human of a phase of Koch’s phenomena in the animal On the films we see 
and recognize the caseous or caseo-calcareous lymph nodes m the hilum, 
the Ghon focus ‘ represented by a caseous, fibi ous, or fibro-calcareous nodule 
m the lung, the heavy trunk markings connecting the Ghon focus to the 
hilum and all this portraying the piimary complex of Ranke ® This record 
of past events is seen m the average adult chest Ihe quantity or lack of 
calcium in the lung and hilum may roughly measure the degree or amount 
of infection the individual has suffeied The adult apical type, some- 
times called bronchopulmonary phthisis, is always the result of secondary 
infection It represents the reaction to infection m ah allergic soil The 
reaction takes place out m the parenchyma of the lung where, exposed to 
roentgenoscopic view, it is subject to the most accurate diagnosis The 
first response to the implantation of the tubercle bacillus in allergic soil is 
outpouring of exudate This mononuclear exudate, accompanied by pro- 
liferation of fixed tissue cells, leads to the characteristic microscopic pic- 
ture of tubercle formation with giant cells, caseation, epithelioid cells and 
lymphocytes From this point the disease progresses either to the repara- 
tive changes of fibrosis and calcification, or to the destructive changes of 
ulceration and cavitation At any stage befoie the development of fibrous 
tissue proliferation, absorption of exudate can take place 


Outline of Pathological Changes or Adult Apical Type 
Pulmonary Tuberculosis 

1 exudate 

2 tubercle 

3 caseation 


absorption fibrosis ulceration 
calcification cavitation 
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As previously described, the early exudate is walled in by the septa of the 
lung which produces the localized fan shaped densities seen on films This 
form of pulmonaiy infection spreads by bronchogenic or so-called intra- 
canalicular route In general, the couise of tubeiculosis is apt to be inter- 
mittent with periods of exacerbation and remission, which correspond to 
recurrent discharges of infection The pulmonary lesions of an adult type 
are the result of repeated infections either exogenous or endogenous This 
leads to multiple lesions in the lungs in different stages, of progressive and 
changing character Each lesion produces a corresponding characteristic 
density on the roentgen-ray film depending upon the histological structure of 
the lesion, exudative, caseous, fibrotic or calcified Thus on the films one 
may visualize densities of variable quality and by proper mteipretation piece 
them together into the dynamic pathological picture of pulmonary tubercu- 
losis Lymphohematogenous or post-primary type, recently so thoroughly 
reviewed and brilliantly emphasized by Dr James Alexander Miller,® is 
graphically recorded in localization and pathological changes m terms of 
exudation, proliferation, fibrous tissue and calcification !Miliary tubercu- 
losis IS understood and recognized by its uniform distribution of character- 
istic small lesions The basal types of caseous lobar or bronchopneumonia 
offer the greatest difficulty of diagnosis The pathologic changes can be rec- 
ognized but the etiological diagnosis is uncertain Such types are partic- 
ularly frequent in the negro and in that race should be more often suspected 
Serial stereoscopic chest films in pulmonary tuberculosis stand as a record 
of the progressive pathologic changes and offer an opportunity to study, and 
accurately to diagnose the pathogenesis of the disease 

Summary 

By study of stereoscopic chest roentgenograms, the normal and patho- 
logical anatomy of the lungs can be visually dissected Most important in the 
medical or surgical treatment of any lung disease is complete and accurate 
localization of the lesions Localization of the lobes and lesions is made 
possible through accurate knowledge of the bronchi and all their divisions 
The position of blood vessels and lymphoid tissue must be considered and 
applied in roentgenoscopic studies of the lungs The part played by the 
anatomical units of the lung in the pathological changes of disease must be 
understood All of these factors which make up the normal stereoscopic 
pattern, influence the recognition of the abnormal densities The interpreta- 
tion, however, of these abnormal densities m terms of tissue changes, 
demands an understanding of the pathology and pathogenesis of lung dis- 
eases The quality of the roentgenoscopic densities produced by the various 
tissues and their abnormal changes are described Pulmonary' tuberculosis 
in its various forms can be studied and diagnosed wnth great accuracy by 
means of stereoscopic roentgenograms The progress of the disease either 
toward healing by absorption of exudate, formation of fibrous scar tissue. 
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or Spread o£ exudate and destruction of lung by ulceiation and cavitation is 
demonstrated A method of accurate control of the i oentgenoscopic diag- 
nosis by pathological studies is described 
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CARDIAC OUTPUT IN COMMON CLINICAL CONDI- 
TIONS, AND THE DIAGNOSIS OF MYOCARDIAL 
INSUFFICIENCY BY CARDIAC OUTPUT 
METHODS ’■ 

By Isaac Starr, Jr , and C J Gamble, Philadelphia, Pennsylvania 

The heart is an organ with but one function Its function is to pump 
the blood, it does nothing else Foi this reason we have a clearer under- 
standing of the heart than of any other organ We can make pumps, but 
who can manufacture a working model of any other viscus’ One can 
consider the heait’s function in much the same way as one would consider 
the performance of any man-made pump 

There is no need to present the details of the methods available for 
measuring the amount of blood pumped by the heart, the cardiac output 
All these methods are too technically difficult for general utility There is 
no satisfactory waj of estimating their absolute accuracy, so it is safest to 
regard them as inaccurate When the bettei methods are applied to patients 
the standard deviation of duplicates from the mean is about 10 per cent 
But this is not cause for too much pessimism Not long ago the different 
methods gave a totally different average level of cardiac output, and re- 
peated estimations on the same subject were most divergent Now we are 
far past that stage Numerous series of normal young adults in the basal 
condition, examined by a number of the best modern methods, have been 
reported Although these methods differ profoundly in construction and 
technic the averages obtained by each agree surprisingly well The agree- 
ment of duplicate estimations has been greatly improved also We have 
come a long way Perhaps, compared to the accuracv of the data on which 
clinicians must base their decisions, we are not so badly off 

The time has come when clinicians should have a working knowledge 
of the results these methods are yielding For either cardiac output and 
cardiac work are of fundamental importance, or our present conceptions of 
many diseases of the heart and circulation are completely erroneous There- 
fore it IS of interest to collect and survej’" the trend of results secured by the 
methods most worthy of confidence One must discard from such a com- 
pilation a large numbei of results obtained by methods whose accuracy, in 
the light of modern knoivledge, is doubtful It is also safer to exclude the 
results secured by certain investigators wffio, though they used a satisfactory 
method, did not give satis factoij'' evidence that they had mastered the dif- 
ficult technic It also seems better to omit results obtained by methods 
which, wFile probably accurate enough in themselves, so disturb the subject 
t lat it seems probable that the apprehension, excitement, or actual pain en- 

Read at the Philadelphia meeting of the American College of Ph 3 sicians, ^lav 2 1935 
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tailed would change the cardiac output of ceitain patients from the tiue basal 
level 

Results Obtained by Cardiac Output Methods 


The data which have been included may be divided into three groups 
first, the results of studies of the cardiac output of normal persons , second, 
the results secured m clinical conditions common enough to provide a re- 
spectable senes of cases, and last, the results in the less usual types of disease 
in which only a few, or perhaps only a single subject has been available for 
testing 

First let us consider the lesults obtained on noimal individuals They 
may be summai ized as follows 

( 1 ) 1 hei e is a definite level of basal cardiac output chai acteristic for 
each subject and analogous to the basal metabolic late This level is roughly 
related to the size of the subject®’*® Some subjects have a very constant 
basal cardiac output, others are much more variable *® 

(2) Like the basal metabolic rate the basal cardiac output is elevated in 
adolescence and apparently tends to decline after 50 years of age *® 

(3) The average caidiac output m the standing position is somewhat 
smaller than that in the hoiizontal position The sitting position gives an 
intermediate result *■ *< 


(4) The caidiac output is laised from the basal level by taking food, by 
drinking large amounts of watei, by exercise, and by excitement Ex- 

tremes of environmental temperature will alter it also®-®’*®’** Note the 
similarity between the situations mentioned in the foregoing statement and 
those long known to induce attacks of angina pectoris 

Before discussing the results obtained m disease it should be pointed out 
t lat cardiac output methods yield erroneous results on ceitain types of pa- 
tients This must be explained in more detail 

The best of the modern cardiac output methods are based on the in- 
halation of gases foreign to the body and gaseous equihbiium between the 
lung air and blood must take place or the lesults will be m error Tins 
equi ibrium can be demonstrated to exist for normal persons, but when the 
ungs are piimaiily diseased, or secondarily affected by caidiac decompen- 
sation, there is a strong possibility that it may not take place Furthermoie 
adequate rnixing of inhaled gases, required by some methods, cannot be 
assume w len the lungs are abnormal Therefoi e workers in this field have 
o mas.e a choice Either they avoid the field of pulmonary disease al- 
o^et ler, or they attempt to demonstrate the principles fundamental to their 
method in the diseases in which they aie interested The difficulty with the 
atter proceduie is just this no two patients ever being exactly alike, the 
c emonstration that the method is applicable should leally be made on every 
patient But when one deals with single experiments the inherent errors are 
so arge an so lard to evaluate that, in a certain proportion of cases, they 
might readily yield results providing a false sense of security Therefore, 
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while interesting w^ork is being done in this difficult field we do not hesitate 
to say that we have not full confidence in the results obtained and, therefore, 
they will be omitted from further considei ation at this time 

The results obtained in clinical conditions, without pulmonary involve- 
ment, and common enough to peimit securing a considerable series of sub- 
jects, will be considered first Let us pa> attention only to the average of 
the results, for this will go far towards making unimportant the inaccuracies 
of method, and minimizing the effect of the random fluctuations so often 
seen m patients Therefore m compiling table 1, the averages only hare 
been used The figures can be found m the literature , we wish only to call 
attention to their trend 

Table I 

Clinical Conditions in AVhich Considerable Data Are Av'ailable 
Average basal cardiac output per mm related to body weight or surface 
Hyperthyroidism = ® 

Anemia- ® =1 

Fever (experimental) - ® *- 

Intercurrent disease not affecting the heart or circulation ” 

Hypertension = ® “ 

Hypotension “ 

Angina pectoris (between attacks) ” 

Coronary thrombosis (after recovery from acute svmptoms) 

Valvular heart disease (when well compensated) ' 

Auricular fibrillation (when well compensated) 

Cases recovered from cardiac decompensation 
Neurocirculatory asthenia ** 

As is shown m table 1, the average cardiac output is definitely increased 
in hyperthyroidism, anemia, and in fever induced experimentally by tj phoid 
vaccine or diathermy There are no adequate data on the cardiac output in 
the febrile diseases 

The average cardiac output is unchanged in both hyper- and hypotension 
It is unchanged in the common non-febrile diseases, diabetes, neoplasms, 
neuroses, gastric ulcer, etc , as would be expected More surprising is the 
fact that it remains normal in the presence of certain serious diseases of the 
heart indicated in table 1 

On the other hand the average cardiac output is diminished in patients 
who have once suffered from congestive heart failure even though they ha\e 
recovered from decompensation when the test is made This result is con- 
sistent with clinical knowledge that recovery from decompensation is not 
complete More unexpected was the finding that the average cardiac out- 
put in neurocirculatory asthenia Avas distinctly subnormal The many symp- 
toms which these patients share with those having serious cardiac disease 
may well have a common origin m this diminished circulation 

The trend of the results, obtained in conditions either rarer clinically 
or more difficult to secure for an estimate of cardiac output, are giAen in 
tables 2 and 3 Because of the instability of the cardiac output of certain 
subjects and the large errors still inherent in the best methods, Ave haA'^e no 


Increased m 


Essentially 
uttchajiged in 


Diminished in 
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confidence in the results of single estimations and have not included data of 
this kind The disease conditions shown in tables 2 and 3 have been studied 
well enough to deseive attention, although we are by no means sure that 
further woik will show them to be tiuly representative of the groups to 
which they belong The number of patients tested in each group is given 
in brackets following the data It is to be emphasized that this number is 
often very small 

Table II 

Acute Clinical Conditions in Which but Few Data Are Available 

(The change recorded is in relation to the value obtained during the patient’s more normal 
periods The bracketed figure gives the number of cases studied in each instance ) 

Basal cardiac output per mm related to bod> weight or surface 

( Acidosis (experimental) (1) 

Angina pectoris (during attack) "o (3) 

Arteriovenous anastomosis (the comparison is w’lth data obtained after 
occlusion of the anastomosis manually and by operation) ® (1) 

[ Artificial pneumothorax (certain cases) ^ (2) 

Diminished in •{ Paroxysmal auricular fibrillation (during attack) (1) 

( Paroxysmal auricular tachycardia (during attack) (3) 

Table 2 shows the trend of the results m certain acute clinical conditions 
which, either because they were not permanent, or because they were brought 
about by the observer, pei nutted tests to be made on the same patient both in 
the abnoimal and in the more normal condition Therefore the change 
recorded is in relation to the same patient’s moie normal periods 

These data (table 2) deserve brief comment The results obtained in 
angina pectoris indicate that inci eased cardiac work is an essential feature 
of the attack in the patients studied This is consistent with the conception 
that this increased work, by creating a demand for blood which diseased 
vessels cannot supply, results in anoxemia of caidiac muscle which causes 
pain Were angina pectoris caused primaiily by spasm of coronal y aiteries 
one would expect that cardiac output would be unchanged or diminished 
during the attack But the paucity of data and the difficulties of getting 
satisfactory estimations of cardiac output under conditions of cardiac pain 
must be emphasized These patients described then pain as an ache No 
estimations of cardiac output have been leported during the agonizing pain 
characteristic of the more spectacular foi ms of angina 

While careful work has demonstrated that in cei tain cases artificial pneu- 
mothorax is followed by a reduced caidiac output, m other cases no change 
has been demonstrated 

Paroxysmal tachycardia was accompanied by a marked diminution of 
cardiac output in three cases, but in one case, in which duplicate estimations 
were not made, no change was detected 

Table 3 gives the trend of the results in moie permanent conditions, and 
the change indicated is in relation to data obtained in normal persons The 
field covered is extensive, and limitation of space permits emphasis of only a 
few points 
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Tadle III 


Chronic Clinical Conditions in Which but Few Data Are A\ailable 

(The change recorded is in relation to data obtained on normal persons The bracketed 
figure gives the number of cases studied ) 

Basal cardiac out put per mm related to bod\ weight or surface 

(Aortic regurgitation (well compensated) ' ‘ (8) 

\ Coarctation of aorta ‘ (1) 

Addison's disease (not in shock) (3) 

Aortic regurgitation (well compensated) i 5 » =■ (12) 

Portal cirrhosis of liver (2) 

Acute endocarditis (5) 

_ Heart block (congenital) - (1) 

'Advanced mitral stenosis (well compensated)-' (4) 

Aneur> sm of the aorta (6) 

Auricular flutter"® (1) 

Heart block (acquired, complete) (2) 

Hypertension (certain cases with small hearts) (8) 

Mvxedema (2) 

. Pick's syndrome " (5) 


Increased m 


Essentialh 
unchanged in 


Dinumshed in 


The increased cardiac output found by four authors in certain cases of 
well compensated aortic regurgitation is unexpected enough to deserAe 
attention Perhaps it should be thought of in connection with the demon- 
stration by Sir Thomas Lewis ® that peripheral \asodilatation is present in 
certain cases of this disease If there is general a asodilatation and the blood 
pressure remains unchanged, an increased cardiac output becomes a logical 
necessity, and these results are a demonstration of this point of vieiA' But 
it must be remembered that only about one-half of the reported cases show 
this increase 

The diminished cardiac output found in certain cases of hypertension 
demonstrates a type of compensation aaLicIi needs emphasis By reducing 
its output the heart can maintain a high blood pressure Avithout doing more 
Avork than normal This is doubtless the reason for the absence of cardiac 
hypertrophy m certain cases of hypertension Most cases of hypertension 
haA'e enlarged hearts and, the cardiac output being normal, the heart’s aa ork 
is increased 

On the Diagnosis or Myocardial Insufficiency 

Noav let us leave the field of description and ask ourselA’'es some ques- 
tions concerning the possibility of diagnosing myocardial disease by means 
of cardiac output methods At first thought one AA-^ould expect that patients 
AAUth bad heart muscles Avould haA^e a smaller cardiac output than normal 
persons But the problem turns out to be far more complicated than this 
Most AA'orkers in this field are agreed that the basal cardiac output, related to 
the patient’s Aveight, or surface area, cannot be used to decide AAdiether an 
indiAuduars heart muscle is diseased or not Although the aA^erages differ, 
many individuals Avith eAery evidence of serious m}OcardiaI disease haA'e 
cardiac outputs AA'hich are at or ca en above the normal average Obviously 
the bod} bends eA'er}’^ effort to maintain the cardiac output at a lerel sub- 
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servient to the body’s needs If w'e are some day to use these methods to 
detect myocaidial disease we must look elsewheie than at the basal cardiac 
output per minute refen ed to the size of the body 

Oui problem, therefore, is first to undei stand myocardial disease, when 
we understand it thoroughly, its detection should be easy One can think 
of the heart as a pump and, to get the problem clearly before us, let us con- 
sider a simple man-made pump standing over a well Were such a pump 
to perform badly, and were one to apply medical methods of diagnosis, one 
would listen learnedly over the \alves with a stethoscope, and would attach 
wires to various parts and attempt to draw conclusions fi om the deflections 
of a galvanometer, the “ electropumpogram ” But certainly these methods 
would leave much to be desired and all of us would proceed more directly 
to quantitative measurement Our first thought might be to measure the 
length of time it would take to fill a bucket with water, to ascertain the nor- 
mal output, and to compare the performance of oui pump with it 

But there are difficulties with this simple method of piocedure A man 
comes to his well, and labors with the pump handle as usual, but he is le- 
warded by a miserable trickle of water He suspects that the pump is out of 
order He is entirely wrong The well is going diy The pump cannot 
function unless water is conducted to its inlet, neithei can the heart pump 
blood unless the latter is delivered to it by the veins A small output is not 
compelling evidence either of a bioken pump oi a diseased heart The pro- 
fession has often gone wrong on this point When, in acute infection, the 
circulation begins to fail how often has oui theiapy been directed at the pump 
whereas the trouble is more often analogous to the well going dry 

One other fundamental conception can be best explained by another 
homely example Our friend attaches the garden hose to his pump While 
he puts his usual effort into the handle, his wife, to play the stieam upon the 
farthest flowei bed, tightens the nozzle Now the stream squirts higher 
and farther than before, but it has been i educed in volume, it takes longei 
to fill the bucket, the pressure has increased, the output decreased There- 
fore the pump’s output is in pait dependent on his wife’s adjustment of the 
nozzle, and the cardiac output is likewise in part dependent on changes m the 
caliber of the arteries But, as long as he labors with constant effort on the 
pump handle, one attribute of the flowing stream is practically independent 
of his wife’s adjustments , this is the product of output times pressure, i e 
the woik His wife has it in her power to increase the pressure, but in so 
doing she diminishes the output , the product, output times pressure, remains 
the same, no matter how she adjusts the nozzle, within leasonable limits 
Similarly changes m the peripheral circulation can change the output, but 
the work is a function of the heart alone Obviously the work of the heart 
IS more likely to be of service in indicating the heart’s condition than is the 
output 

Let us next consider the behavior of the heart under certain experimental 
conditions analogous to those which have been mentioned The late Pro- 
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fessor Starling devised an animal prepaiation for studying the heart and 
the experiments were hist performed by him and his associates Figure 1 
shows a typical result You constrict the out-flow tube Suddenly meeting 
increased resistance the heart fails to empty as completely as before The 
same amount of blood flows in during diastole, the chamber enlarges and 
the muscle fibers are stretched and, like other stretched muscles, the heart 
begins contracting with more AUgor, the circulation is restored with the heart 
larger and working harder than befoi e 

If, on the othei hand, one constricts the inlet tube the heart does not fill 


1 ArteTiQl 

VT TesrstoTice 

i-ncreosed 



UTichQTiged 
work increases 


'^output 
diminishes 
work diminishes 

Fig 1 “ The work of the normal heart per beat is a function of its size ” Diagr^ 

illustrating the type of evidence on which Starling’s “Law of the Heart” was based To 
^oid confusion, the lungs and the other apparatus essential to Starling’s Heart-Lung 
•Preparation have been omitted 

as well during diastole It therefore gets smaller and when equilibrium is 
attained we have a smaller heart doing less work Starling pointed out that 
under all these conditions the work of the heart per beat A\as proportional to 
Its size and this piinciple has since been knoAvn as Starling’s “ Laiv of the 
Heart ’ When the heart begins to fail the law does not hold, for the heart 
gets larger instead of smaller as its work decreases 

Now by means of cardiac output measurements and the ordinary blood 
pressure estimations one can roughly estimate, in patients, the largest part 
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of the heart’s work, that performed by the left ventricle The size of then 
heaits can be estimated by roentgen-i ays, preferably using the orthodiagraph 
One can calculate left A^entiicular work per beat and heart volume and see 
where the results lead 

We have a series of well over 250 cases One can sepaiate out a 
gi oup charactei ized by the fact that thei e is no suspicion of cai diac disease 
in any Otherwise they are very divergent, including normal persons, per- 
sons suffering from diseases not affecting the cii dilation primarily tumors, 
neuroses, diabetes, etc Also those with diseases affecting the circulation 
but not, in the instances chosen, the heart hyperthyi oidism, anemia, hypei- 
and hypotension Let us look foi relationships which hold under these 
diveise circumstances Out of this maze of data comes the fact that the 
lelationship which holds most closely is that described by Starling Ihe 
work of the normal heait is related to its size Data obtained m a wide 
diversity of clinical conditions agree with results obtained in experiments 
with the isolated heart and lungs of the dog We have a right to believe, 
therefore, m the wide applicability of this conception 

Figure 2 illustrates this relationship The dots, repiesenting the values 
obtained on persons without cardiac disease arrange themselves along the 
line AB, and are bounded by the lines CD and EF The circles represent 
the values obtained on peisons who were once decompensated, so we know 
that they have myocaidial disease They obviously occupy a different place 
on the chart Not only can one conclude that under normal conditions the 
work of the heait per beat is a function of its size but one also can say that, 
in hearts known to be abnormal, this law does not hold Here, then, is a 
method which has the promise of identifying hearts with abnoimal myo- 
cardia 

But it must be leahzed that this method has its limitations Cases of 
coronary disease cannot be detected by the lelationship of heart woik to 
heart size Perhaps the amount of heait muscle affected is oidinarily too 
small a piopoition of the total to be detected m resting patients But this 
line of thought gives promise of pei nutting the detection of the myocardial 
dysfunction characteristic of that gieat gioup of cases whose end is conges- 
tive failure 

Perhaps you now expect us to give you instiuctions how to find 
the heart’s work and size on your patients We cannot do so Cardiac 
output estimations are laboiious and technically difficult The recent im- 
provements in our method have gieatly inci eased the speed but have in- 
creased the complexity of apparatus We see no means of simplifying oui 
technic So we cannot present to you the logical conclusion of our lesearch, 
a simple practical method for the estimation of myocardial function In- 
deed we do not believe that our primary aim should be to attain such a 
method It should be to shed so much light on the problems of myocardial 
function that the signs and symptoms available to every physician will take 
on new meaning, and thus permit more accurate estimations of the condi- 
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be u<;prl t the “ Law of the Heart ” holds for clinical conditions, and can 

average f a cases with abnormal myocardial function Each symbol represents the 
tamed nn estimations of basal cardiac work The do/s indicate the values ob- 

mdicate normal persons and patients without evidence of cardiac disease The circles 
reeainpfi obtained on persons who formerly had cardiac decompensation , they had 

selves estimations were made The dots arrange them- 

of CT) whosc position has been calculated from the data The positions 

twice fVip t j likewise obtained by statistical methods , their distance from AB is 

the Tit-nSovfi^7*°^r deviation of the data Therefore if any result falls to the right of CD 
which A abnormal is about 97 5 in 100 GH is the line, parallel with AB, 

lower ^ divides the dots from the circles and so it may be thought of as the 

vestiga/ion) normal zone (Reprinted by permission of the Journal of C/mical In- 


tion of the heart with resulting improvement in the prevention and treatment 
of Its diseases 

■vr] °or data are searched with this m mind many things are found 

n ^ ^ ^^ght on clinical problems One may be emphasized here A 
erate increase m size of the heart may be ph} siological In the few 
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conditions in which heait work is oidinarily increased, hypei thyroidisin, 
hypertension and anemia, a model ate increase in heait size is not necessarily 
an indication of myocaidial dysfunction But, in general, in all other con- 
ditions, inci eased caidiac size is the best objective sign of myocaidial weak- 
ness and It deserves all the emphasis that clinicians have long put upon it 
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STUDIES ON THE INCREASED METABOLISM IN 
HYPERTHYROIDISM ' 

ByE Cowles Andrus, M D , F A C P , and Donald McEachern, M D , 

Baltunoie, Maiyland 

The metabolic phenomena characteristic of hyperth) roidism are com- 
mon to both the clinical and the experimental forms In the clinical disease, 
these changes may only be observed en masse They ma> be measured only 
as they are reflected m the total displacement of certain equihbiia such as 
le oxygen consumption, carbon dioxide production, glucose tolerance, 
nitrogen balance, and the creatine metabolism 

Experimental hyperthyroidism may be produced in animals to any de- 
sired degree by the administration of thjroid extract or hy the injection of 
tijToxine Under these circumstances it is possible to analjze the meta 
0 1 C alterations and to subject various elements thereof to quantitative 
c leimcal examination By analogy, at least, the results of such observations 
are applicable to the clinical disease 

In the light of accumulated experience these metabolic effects have been 
more and more accurately described and defined Their appearance is de- 
y y an interval (15 to 24 hours) corresponding to the latent period 
action of thyioxine Thej are not dependent upon the 
th„^.] nervous system ^ Experiments conducted in vitro suggest 

jj, j thyroxine is restricted to intact cells , upon minced tissue 

in th”^^ active Of particular significance is the fact that, once established 
animal, certain metabolic changes persist in representative tis- 
sues^after isolation from the body 

animal receives thjroid extract by mouth or thy- 
those^ ^^ijection there ensues a series of phenomena quite analogous to 
fatieab^l clinical hyperthyroidism nervousness, weakness and 

basal rn ^^^%cardia, hyperglycemia, loss of weight and increase m the 
artifici n ^ ° heart is removed from such an animal and is 

more 'r used, it continues to beat for hours at a rate conspicuously 

tachvca^H^ ^ those of the untreated control animals This persistent 
the tiss*^ mates that the action of thyroxine survnes the isolation of 
It suffice^^f^^ organs It has been fully described and analyzed elsewhere ^ 
dides ^ ° point out here that this effect is uninfluenced by iodine or lo- 


1935 Philadelphia meeting of the American College of Physicians, April 29, 

'ersity°Md^Hos^Ra1'°^'^^^'^“^ Laboratorj, Department of Medicine, Johns Hopkins Uni- 

Jacqics Loeb'^Fdfnwr^'!!!^ Research Council, Washington, D C , and a 
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Observations upon the oxygen consumption of tissues isolated from an 
hyperthyroid animal have demonstrated considerable and constant increases, 
m comparison with tissues of normal controls Typical curves are shown 
m figure 1 Samples of the cells of the kidney, livei and diaphragm of thy- 
roxmized animals consume oxygen at rates conspicuously in excess of those 
of similar tissues from normal animals Such effects ha\e also been demon- 



Fig 1 Typic il curve of oxygen uptake by tissues from a normal and from an hyperthyroid 

animal 

strated in other cells as diversified as those of the spleen, heart, nerve, and 
lung Moreover, similar and commensurate increases of tissue respiration 
have been observed following the production of the hyperthyroid state by 
injection of anterior pituitary extract containing the thyreotropic hormone ■* 
ike the tachycardia of the surviving heart, the augmented oxygen utili- 
zation of the isolated tissue is uninfluenced by iodine Studies have been 
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made in an effort to analyze this effect of thyroxine, to compare the increased 
increment of respiration with other phases of cellular metabolism and with 
the respiration of normal tissue 

In the first place the authors have examined the theory that this increased 
oxygen consumption is secondary to the effect of thyroxine upon the metab- 
olism of carbohydiate Meakins ® has summarized the important aspects 
of the carbohydrate metabolism of muscle as related particularly to cii dila- 
tor}' failure There is abundant clinical and experimental eddence that in 



Fig 2 Comparing the basal metabolic rate with the oxygen consumption and gljcolysis 
in surviving tissues of thjroxinized rats 

hyperthyroidism this phase of metabolism may be piofoundly affected the 
cogen stores are depleted and, under conditions which normally lead to 
its production, lactic acid accumulates m the blood The demand for ox}- 
gcn to bring about the oxidative removal of excessive amounts of lactic acid 
las been supposed to explain the increased oxygen consumption charac- 
teri^ic of hyperthyroidism “ 

^pcrnnents calculated to test this theory have been reported else- 
lere In bi-jgf summary it has not been possible to protect animals 
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from the metabolic effects of thyroxine by the administration of substances 
— sodium fluoride and momodoacetic acid — which interfere, at various 
stages, with the breakdown of carbohydrate to lactic acid Furthermore, 
while the augmented oxygen utilization persists in the tissues of the hy^per- 
thyroid animal after isolation from the body, a commensurate increase of 
carbohydrate breakdown can be demonstrated only'^ in the case of kidney 
tissue (Figure 2 ) It is therefore to be concluded that the increased 



Fig 3 Oxygen consumption of kidney tissue from normal and thyroxinized rats in various 

concentrations of sodium cyanide 


oxygen consumption m hyperthyroidism is not primarily due to an aug- 
mented carbohydrate metabolism 

The extra increment of respiration in the tissues of the thyroxinized 
animal has been compared to the respiration of normal tissues in its reaction 
to the influence of cyanide The normal tissue respiration may be almost 
completely inhibited by this substance It has been demonstrated that 
the increased oxygen consumption induced by thyroxine is likewise sensitive 
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to cyanide Indeed it may be inhibited by cyanide in concentrations which 
produce little or no effect upon the oxygen consumption of normal tissues 
The results are summarized in figure 3 which depicts the oxygen utilization 
of kidney tissue from normal and thyroxinized rats in \arious concentra- 
tions of sodium cyanide In AI/2800 solution the curves nearly coincide '' 
Finally, it has been possible to show that the effects of thyroxine per- 
sist, not only in the isolated tissue of an animal to which it has been ad- 
ministered but in an aqueous enzyme-containing extract thereof Normal 
muscle tissue contains a powerful enzyme soluble in water and capable of 



Fig 4 Indicating increased enzymatic actnity in the aqueous extract of muscle from 

thyroxinized rabbits 

dehydrogenating succinic acid to fumaric acid in the presence of a suitable 
hydrogen acceptor Methylene blue may act as such an acceptor, becoming 
decolorized in the process, and the rate of its decolorization serves as a 
measure of the speed of the reaction Aqueous extracts have been prepared 
from muscle tissue of normal and of thyroxinized animals and have been 
compared by means of this reaction The average time required for de- 
colorization of the dye by the enzyme extracts from normal animals’ tissues 
was greater by 60 per cent than those from the thyroxinized animals (figure 

™Pb that cyanide may be used yvith benefit to inhibit the primary 
1C action of thyroxine Its effect is upon a mechanism vital to the cellar 
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4 ) It appears that, as regards this example of tissue enzyme, under the in- 
fluence of thyroxine it is increased m amount or potency 

In certain fundamental respects, then, the action of thyioxine upon 
tissue metabolism survives the isolation of the cells from the remainder of 
the organism, or even in substances extractable from such cells Con- 
versely, the effects of thyroid insufficiency also become inherent in the tissue 
cells, and are manifest m vitio in the decreased activity of certain enzymes 
It IS to be assumed that the thyroid secretion is indispensable among the 
factors which preside over the normal metabolism of the tissues Abnor- 
mality may result in case of excess or deficiency 

These observations may be offered in explanation of certain features of 
clinical hyperthyroidism (thyiotoxicosis) This syndrome combines the 
manifestations of an excess of thyroid secretion with the events which lead 
to that excess The production of exophthalmos, so long regarded as dis- 
tinguishing clinical hyperthyroidism (Graves’ disease) from the experi- 
mental form, has recently been accomplished by Marine It is, apparently, 
an accompaniment of events which, m addition, lead to the augmented secre- 
tion of the thyroid substance 

It IS to be concluded that the effects of thyroxine upon the patient with 
hyperthyroidism include the metabolic phenomena demonstrable m the iso- 
lated tissue m the experimental disease These effects are undoubtedly 
widespread and involve, perhaps to vaiying degree, the cells of all the metab- 
olizing tissues in the body The primary result is an increase m the meta- 
bolic requirements of each tissue These are collectively manifest in the 
increased utilization of oxygen by the patient at rest, and in loss of weight 
unless the daily caloric intake is considerably raised It is probable, too, 
that the excessively rapid heart beat is, in part, an expression of the effect 
of thyroxine upon the metabolism of the caidiac muscle 

Moreover, there may ensue, perhaps secondarily, an impairment of the 
integrity of tissues oi organs Functional insufficiency may result in any 
tissue whenever the physiological demands upon it approach or exceed the 
limits set by its own metabolism The occurrence of congestive heart 
failure and of angina pectoris in hyperthyroidism clearly exemplifies such 
imbalance The relief of angina pectoris by thyroidectomy, in the presence 
or absence of hyperthyroidism,^^ is no doubt due as much to the resultant 
lowered metabolic requirements of the heart muscle as to the decrease in the 
circulatory load The relief by thyroidectomy of arteriosclerotic gangrene 
111 an elderly patient with hyperthyroidism, observed * on the Medical Ser- 
vice of the Johns Hopkins Hospital, is almost certainly due to the conse- 
quent reduction in the demands of the tissue to meet the available blood 
supply 

These observations contribute nothing directly to the therapy of hyper- 
thyroidism It IS to be emphasized that none of the metabolic phenomena 
which survive in the isolated tissue are abated by iodine In this sense the 

* To be reported 
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results confirm the opinion, i ecently reaffirmed b} Means and Lerman,^® that 
the beneficial effect of iodine in hyperthyroidism is exerted upon the gland 
itself with consequent diminution of its secretion For the present the 
treatment of the metabolic phenomena must be directed tow ard the reduction 
of the amount of circulating thyroxine 


Summary 

The metabolic effects of th}roxme, produced m animals, survne in the 
tissues after isolation fiom the bod> and m substances extractable from such 
tissues Anal} SIS of these effects indicates (1) that the metabolism of 
many arieties of cells is augmented, (2) that the actnit} of certain tissue 
enz}ines is increased m the process, and (3) that these effects aie not in- 
hibited by iodine B}'’ analog}'^ it is suggested that the metabolic phenomena 
of clinical hyperthyroidism include those demonstrated in the experimental 
t\pe It It? emphasized that the beneficial effect of iodine upon the clinical 
disease is primarily upon the th} roid gland and only secondarily upon the 
metabolic phenomena resulting from the excessn e th} roid secretion 
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STUDIES RELATING VITAMIN C DEFICIENCY TO 
RHEUMATIC FEVER AND RHEUMATOID AR- 
THRITIS, EXPERIMENTAL, CLINICAL, AND 
GENERAL CONSIDERATIONS 

I RHEUMATIC FEVER 

By James F Rinehart, M D , San Fiancisco, Cahfoinw 

On the basis of experimental data pieviously repoited the concept was 
presented that rheumatic fever may be the result of the combined influence 
of vitamin C deficiency and infection It is the puipose of this commumca' 
tion briefly to review this and to summarize further confirmatory expeii- 
mental observations and othei data accumulated during the past three yeais 
that would appeal to support this thesis 

Expo imenial Method The methods employed are essentially similar 
to those repoited Guinea pigs were maintained on a basic diet adequate 
in all food factors except vitamin C Regulating the intake of Mtamin C 
by giving small measured amounts of orange juice, the animals were main- 
tained for varying peiiods of time m acute and subacute or chronic states of 
vitamin C deficiency or scuivy In the original obseivations the infecting 
agents used were various strains of a beta hemolytic streptococcus, which 
cause spontaneous lymphadenitis in guinea pigs In the subsequent work 
othei organisms have been used including a gamma type streptococcus and 
B bi onchosepttcw;, also derived fiom spontaneous guinea pig infections 
The experimental work has included a study of the pathological effects of 
acute, subacute and chronic scmvy alone, of similar degrees of scurvy com- 
bined with infection and, as contiols, infected and non-infected animals 
maintained on the same basic diet adequately supplemented with orange 
juice Inasmuch as pathological findings are in essential agi cement with 
those previously reported, they may be biiefly summarized and illustiated 
With respect to the role of infection, it may briefly be said that in the 
presence of adequate vitamin C nutiition, iheumatic type lesions haAC not 
been observed When superimposed on vitamin C deficiency, essentially 
similar observations have been made with the several infecting agents used 
It would appear, however, irrespective of the precise organism used, that a 
high degree of virulence favois the development of significant pathological 
changes Further, in the conduct of the experiments it has become quite 
apparent that the defense mechanism of the vitamin C deficient animals is 
less effective, and that the ability to localize the infecting organism is 
impaired 

* Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
This work has been made possible by research funds granted from the Christine Breon 
Fund for Medical Research 

The second and final part of Dr Rinehart’s article will be published in the December 
number of the Annals 
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Lesions in the Heart V alves 

In uncomplicated Mtamin C deficiency, definite atrophic and degeneiatue 
changes occur m the collagenous stioma of the heart valves In scur^y vith 
superimposed infection, striking lesions of a combined degenerative and 
proliferative charactei develop in the heart valves with considerable fre- 
quency These lesions present many basic similaiities to the earl) lesions 
of rheumatic fevei Poynton and Schlesinger “ have pointed out that the 
valvular vegetations owe their formation to subendothehal proliferation of 
cells and not to a primary destiuction of the endothelium Ribbert ■* speaks 
of characteristic changes in the subendocardial tissues beneath the thrombus 
or beneath the fiee surfaces, consisting in an enlaigement of and gradual 
increase in the numbei of cells vvdiose cytoplasm enlarges and consequently 
causes a mild thickening of the tissues This change, he finds, is accom- 
panied by a transformation of the " ziuischcn-substanz ” which becomes 
clearer, more translucent, and the fibrillar structure less distinct Clawson ^ 
too has noted the essentially proliferative character of the inflammator) 
piocess in iheumatic fever The accompanying illustrations will seiv^e to 
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Fig 1 Mitral vahe, scurvj plus infection (gamma streptococcus) Showing 
swelling of the \alve substance, impo\enshment of collagenous stroma and an ear 3 p 
hferation of the stroma cells, just beneath the contact surface X 90 
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show the charactei of the experimental lesions and their basic similarity to 
those of rheumatic fever 

Figuie 1 shows a model ate diffuse inteistitial pioliferative icaction in 
the initial valve m an animal subjected to scurvy and an experimentally in- 
duced lymphadenitis due to a gamma type sti eptococcus This lesion is an 
example of the milder type and coi responds closely to Ribbert’s description 
of the early rheumatic valvulitis In figuie 2 is shown an intense prohfera- 
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Fig 2 Aortic valve, subacute or chronic scurvy plus infection fbeta strentococcus) 

IT" «Tt>’^^ortic valve The nSal regular 

stroma Fragments of an unidentified hyahne ma'terial^are hr the 

valve The endothelial lining of the contact surfaces is intprrnntnli* 

merges with the underlying vahe substance X 120 wpted and a thin film of fibrin 

tive lesion m the aortic valve that occnnprl m o,-, „,.i , i 

which an acute local infect, on due to a beta type st, eptococcus was super- 
imposed upon the scorbutic state The , ather intense proliferative reaciioii 
1,1 two leafle s of the aortic valve is shown Fragments of an unidentified 

hyaline substance resembling: swollen rnllao-pn a,-,a vv a. ai ^ ^ ^ 

i collagen are present in the substance 

of the valve The endothelial lining of the contact surface is interrupted 

and a thin film of brilliant fibrin merges with the valve substance in this 
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Figure 4 (beknv) an'exripr^mpni°'i^? sho'vs a tjpical priy rheumatic \errucous endocarditis 
imposed infection’ fheta ^qtrpnt les'on m an animal subjected to acute scur\j ^\ith super- 
parent in each msVminP In? ^ The striking similaritj of the two lesions is ap- 

constitute the terrucous ’nodule'' ApproN^matdy^^^ associated cellular proliferation 






prolif dating cells showing h3^perchromatic nuclei and an 
un ant ully eosinophilic C3doplasni correspond closely to the reactive cells 
o rieumatic feter The remarkably close resemblance that tlie expen- 
menta endocarditis may bear to that of rheumatic fever is shovn m figures 
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3 and 4 Figuie 3 is a characteiistic veirucous lesion of rheumatic fe\er 
This and the expeiimental lesion (figure 4) show a hyahnized material 
within the valve substance which with the associated cellular prohfeiation 
constitute the verrucous nodule The expeiimental lesion was pioduced in 
this instance by the combined influence of a relatively acute scurvy and 
infection with a beta streptococcus 

The pathological changes encounteied m the heart muscle are less strik- 



pG 5 A concentric large cell proliferative reaction in the endocardium adjoining the 
heart muscle near the angle of attachment of the mitral valve Relativelv acutrscTw plus 
infection (subcutaneous) with B acUyckc Similar lesions have been lee^with ^ 
fecting agents when combined with vitamin C deficiency The general character of the 

lesion as well as the individual cytoplasmic and nuclear characters of the cells recall the 
Aschoff reaction of rheumatic fever X 400 ui me ceiis recan 


mg than the valvulitis described However, pioliferative leactions are not 
infrequently seen in the heait muscle, beneath the endocaidium and in the 
pencardiuin which are considered fundamentally similar to the Aschoff 
reaction Figuie 5 shows a local proliferative reaction which was found 
at the angle of attachment near the base of the mitial valve The con- 


*This photograph, used to illustrate a typical rheumatic endocarditis by Dr Clawson, 
was kindly furnished by him and is published with his permission ^ Eiawso , 



RHEUMATIC FEVER 


591 


centric lesion is composed of laige hyperchromatic connective tissue cells 
The general arrangement and cellular constituents are much like those m 
the Aschoff body Figure 6 shows one of a number of nodular prohfeia- 
tive reactions that have been seen in the peiicardium of experimental ani- 
mals In a few instances the " fibrinoid ” degeneration of Khngc ® has 
been noted in the heart muscle However, experimentally this change is 
much more frequently seen m the articular tissue 

It would appear that the more delicate connective tissue supportive struc- 



I'lG 6 A localized proliferative reaction in the pericardium Subacute scuri > plus infection 

(gamma streptococcus) X 500 

ture of the guinea pig heart might account for the less striking interstitial 
reactions 

Pathology of the Joints 

An early manifestation of vitamin C deficiency m the guinea pig is an 
arthropathy characterized by pain, tenderness, and swelling of the joints 
he detail of the relationship of vitamin C deficiency to joint patholog}^ is 
3est reserved for the subsequent section dealing with arthritis However, 
It may be said that the essential changes encountered in and about the joints ' 
ni subacute scurvy with or without infection correspond closely to those 
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desciibed by Klinge and Grzimek ' in caiefnl pathological studies of the 
lesions in the aithiitis of rheumatic fevei The occasional occtiirence in 
the expel nnental animals of subcutaneous nodules is of great interest This 
finding, too, will be discussed in the consideration of the scoibutic arthro- 
pathy 

General Considerations 

The Piohlem of Hemoi)hage It is usual to think of scuivy as a dis- 
ease chaiactei ized by the occurrence of widespread hemorihage It is tiue 
that hemorrhage is commonly encounteied in vitamin C deficiency due to 
impaiiment of the intercellular substance supporting capillaries However, 
the degree of hemoirhage seen is dependent to a gieat extent upon time 
factors and the intensity of the deficiency Hcmonhagic manifestations in 
iheumatic fevei are of more frequent occurience than it is generally con- 
sidered Poynton and Paine ^ have desci ibcd blood stained synovial fluid in 
iheumatic arthiitis Chester and Schwartz® have noted the rather fre- 
quent occuirence of purpuric lesions on the skin of the legs and arms in 
rheumatic fevei and considei this as a clinical evidence of lecurrent activity 
of the disease A recent study of Cobuin Mould indicate that hemorrhage 
IS charactei istic of the acute phases of iheumatic fevei, noting that “ in all 
patients dying duiing marked activity of the iheumatic process, hemorrhagic 
lesions M^ere Mudespiead” In cases of sepsis, hemoirhages aie of course 
common but as pointed out by Cobuin’” the hemoiihages of iheumatic 
fever cannot be assigned to sepsis A scorbutic factoi in iheumatic fever 
would appeal to offer a statisfactoiy explanation for the hemoiihagic 
manifestations of the disease 

Swnla)ities of the Fundomental Pathology of Scuivy and Rheumatic 
Fevei Certain fundamental considei ations would strongly favor the con- 
cept that vitamin C deficiency may play a idle in rheumatic fe\ei The 
histological studies of Aschoff and Koch,“ liojer,’® Wolbach and Hom'C 
have demonstiated that the scoibutic animal is not able to form normal inter- 
cellular cement substances Collagen is of couise the most widely dis- 
tributed intercellular substance in the body Hojer emphasized the oc- 
currence of degenerated or imperfectly foimed collagen even m earlj and 
lelatively mild degiees of scurvy It is apparent that the heait valves and 
pen-articulai tissues are sites in which connective tissue substances are 
subjected to greatest stiess It would be here then that the first evidence of 
an inadequacy would become manifest Klinge “ m careful studies of the 
histopathology of iheumatic fever emphasizes the importance of a peculiar 
alteration seen in connective tissues which he has called a “fibimoid” de- 
generation This he considei s the initial and chai actenstic lesion of rheu- 
matic fever The exact mteipretation of this change is not entirely clear 
It IS my opinion that in some instances it lepresents an imperfect collagen 
intimately associated with fibim deiived from blood plasma exuded from 
regional capillaries Regardless of the exact nature of the “ fibrinoid ” 
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degeneration, a seemingly identical lesion is seen in the experimental ani- 
mals, paiticularly in the tissues about the joints and less commonl} in the 
heart muscle 

Discussion 

It IS believed that the experimental work reported offers strong evidence 
that vitamin C deficiency in conjuction with infection may operate as an 
important factor in the etiology of rheumatic fever Experiments con- 
ducted o\er a period of years have given essentially consistent findings 
Supportive experimental data have been published by Stimson, Hedley and 
Rose“ The possibilities of the experimental approach, however, haAe in 
no way been exhausted Among other things the minimal degree of vitamin 
C deficiency which with infection will produce significant lesions, has not 
been determined Further, the pathology corresponding to that of a cJuonic 
rheumatic endocarditis has not been produced The mode of operation of 
the factor of infection has not been determined In the majority of in- 
stances we have seen no evidence of bacterial localization in the proliferative 
endocardial lesions However, m one instance large numbers of bacteria 
were seen directly associated with such a lesion We do not know whether 
the infection acts through the mechanism of a toxin or through localization 
of small numbers of organisms which evade detection It is considered \ery 
significant, however, that a variety of infecting organisms in adequately 
nourished animals have in no way produced compaiable “ rheumatic type ” 
lesions 

Epidemiological Considerations 

An analysis of the known epidemiology of rheumatic fever would ap- 
pear to strengthen the concept reported In fact, careful scrutiny of clinical 
and epidemiological data has not only afforded nothing contradictory but 
rather has given confirmatory evidence It would appear that the known 
predisposing factors m rheumatic fever, which are considered below, could 
be explained on the basis of vitamin C deficiency 

Malmituhon and Rheumatic Fevo Numerous observers have called 
attention to the fiequent association of malnutrition with rheumatic fever 
Vining emphasized the malnourished state of the pre-rheumatic child and 
suggested the existence of vitamin B deficiency Campbell and Warner 
agree that it is the debilitated child that develops rheumatic fever Swift 
observes that most rheumatic children appear undernourished McLean 
found 82 per cent of rheumatic children underweight for their height 
Certain symptoms vhich include fatigue, loss of appetite, loss of weight, 
muscle pains, and nervousness are common to both latent scurvy and to the 
pre-rheumatic or early rheumatic state A mild anemia is another finding 
common to the two conditions 

Geogiaphxc Disti ibntion Rheumatic fe\ er is a disease of the temperate 
zone Claike^® has drawn attention to its practical absence in the tropics 
The natural dietaries in the ■various sections of the tropics are well supplied 
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With anti-scoibutics and scurvy is larely encountered m the tropics except 
undei unusual ciicuinstances as those that sometimes prevail in labor camps 
or military campaigns The observations of Sir Leonard Rogers ■“ are of 
paiticular inteiest Speaking of India, he states “heait diseases weie half 
as common as m London and iheumatic endocarditis was quite absent 
although streptococcal infections weie otherwise as frequent” The com- 
paiative rarity of rheumatic fevei and rheumatoid arthritis m Holland has 
been pointed out by van Breeman The importance of truck gardening 
and the dany industry m Holland suggests that the dietaiy might be more 
than usually adequate in vitamin C-contammg foods 

Social Incidence The social incidence paiticularly suggests an environ- 
mental factor in the etiology of rheumatic fever Campbell and Warner 
find iheumatic disease the most crippling affection of the poor Swift" 
notes that statistics show obvious rheumatic fever is 15 to 20 times more 
fiequent m the laboimg classes than m those forming the bulk of private 
piactice Glover believes the true incidence of rheumatic fever in England 
to be diiectly pioportional to the degiee of poverty and estimates the oc- 
cuirence of acute rheumatism is 20 or even 30 times as great in the poor as 
in the well-to-do It would seem to the writei that a disease with such an 
amazingly dominant incidence in poorei people could not be explained on the 
basis of a specific bacterial infection or on the basis of recurrent non-specific 
lespiratoiy infection alone Some fundamental enviionmental factor would 
appeal to he in the background 

Age Incidence Acute rheumatic fever is m the mam a disease of child- 
hood The maximum incidence of fiist attacks occuis between the ages of 
five and twelve This is a period of active growth in which the nutritional 
1 ec[Uirements are great It has recently been shown that children of ele- 
mentary school age requiie appi oximately twice as much vitamin C per kilo 
for the prevention of latent scurvy as is needed by adults 

Urban Incidence and Familial Tendency The higher incidence of rheu- 
matic fever in cities would appear explainable on the basis of greater liability 
to respiratoiy infection and, for the poorei classes, less adequate nutrition 
Similaily the basis of the high familial tendency might he in a common un- 
healthy bacterial and nutritional enviionment 

Seasonal Incidence Suggestive evidence of a possible relation of latent 
scuivy and rheumatic fever is present in the concurrent seasonal incidence 
of the two diseases All authors are agieed that the greatest incidence of 
rheumatic fever in this country is in the late winter and earl}'^ spiing This 
IS a season following a period of diminished availability of fresh fruits and 
vegetables in which scurvy either latent or manifest would be expected to 
occur 

The Role of Infection in Rheumatic Fever 

A consideration of the role of infection m rheumatic fever has been sum- 
maiized in a pievious publication’ A factor of infection would appear to 
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be thoroughly established A specific infecting agent has not been estab- 
lished Streptococci of various types have been implicated Recent 
studies have pointed to a beta hemolytic streptococcus as the common 
offender However, infection alone does not appear to afford an adequate 
explanation of the disease Coburn has stressed the occurrence of a wave 
of upper respiratory infections preceding the development of a lesser wa^e 
of rheumatic fever Only a small minority of those suffering the infection 
develop rheumatic fever It would appear that some mechanism renders 
this smaller group susceptible to the disease It is the author’s concept that 
this mechanism is a state of latent or sub-manifest scurvy The wiiter 
wishes to make it entirely clear that the factor of infection m rheumatic fever 
IS m no sense minimized Clinical data as well as the experimental studies 
indicate the importance of infection in this disease Beta hemolytic strepto- 
cocci, perhaps because they are the most common cause of acute uppei res- 
piratory infections, are probably the most important associated organisms 
Further, the experimental work does not preclude the possible influence of 
allergic factors Indeed the work of Sulzberger and Oser ■' indicates that 
moderate vitamin C deficiency favors the development of hypersensitivity 
to neoarsphenamme A latent scurvy might likewise favor the development 
of bacterial hypersensitivity’- 

Thu Existence or Lateni Scurvy 

The recognition of latent deficiency states has offered a problem of con- 
siderable difficulty Until recently the approach to the problem of latent 
scurvy has been largely through mdiiect evidence A method of definite 
but limited value for the detection of vitamin C deficiency is afforded by the 
determination of the capillary strength Using this method as a cnteiion, 
Gothlin found evidence of vitamin C undernutrition m about 18 per cent 
of the school children (between 11 and 14y’ears) m the province of Uppland 
(Sweden) duiing the months of April and May Dalldorf similarly using 
capillary resistance tests, considers that a mild degree of vitamin C de- 
ficiency may constitute a problem of considerable public health importance 
A recent survey of food purchases of families on relief m a California city" 
revealed some striking and unexpected data It was found that purchases 
of vitamin C-containing foods m a high percentage of cases fell far below 
the standard considered necessary for adequate nutrition To quote from 
the study “ If the choice of food m a California market, in the middle of 
summer rvhen the ^ anety of fresh fruits and vegetables is at a maximum 
and the cost at a minimum, sho^^s this deficiency, Avhat is to be expected of 
othei localities during the winter months is appalling ” 

The recent chemical identification of \ itamm C has stimulated extensn e 
researches that promise rapid progress m our knowledge Yavorsky, 
Alinaden and King, in titration of extracts of tissues obtained post mortem, 
found that latent human scuriy", generally" unobser-ved m clinical practice, 
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IS fanly common ” Of 31 cases under 10 years of age, four were in a 
range so low that latent scurvy was cleaily evident Of 36 cases ovei 10 
yeais of age, six showed critically low vitamin C content of tissues indicat- 
ing a depletion neaily as seveie as found in teiminal human or guinea pig 
scurvy The evidence deiived from clinical, nutritional, and chemical 
studies then all points toward the existence of latent sctiivy 

Storage, Utilization and Depletion or Vitamin C 

The ability of the body to stoie vitamin C is limited The rapid elimina- 
tion of large quantities of vitamin C after ingestion, and the continued loss 
from the body without a dietary source being supplied, has been shown by 
Harris, Ray, and Ward^' Practically nothing is known with respect to 
factois which may hinder oi preient absoiption or utilization of vitamin C 
There is a certain amount of indirect e\ idence that achlorhydria may increase 
the basic requirement Factois which may deplete stores of vitamin C aie 
of great interest and piobably of gieat impoitance Our own experience 
fiom experimental observation is that ceitam infections ma} act in this wa} 
Dry states that scurvy may be precipitated by infective febrile illnesses 
Harde and Benjamin^' have piesented brief evidence that infection may 
deplete the organic stores of vitamin C Van Eekelen and Kooy®“ haie 
shown that fatigue may operate m a similar fashion Studies of factors 
conditioning absorption and causing oiganic depiction of vitamin C are of 
great impoitance and should be extended If acute infection depletes the 
organic store of vitamin C, it is of great importance to the concept piesented 
in this paper Under such circumstances a mild giade of deficiency might 
by infection be rendered significantly severe in a relativel} short period of 
time It would appear that such a mechanism might explain the latent 
phase noted by many observers between the acute respiratoiy infection and 
clinical onset of rheumatic fevei 

Clinical Studies 

During the past 18 months a clinical approach to the problem has been 
made in association with Dr Amos Christie in the Childrens’ Cardiac 
Clinic of the University of California Medical School Although the 
duration of the study is not considered long enough to be conclusive, many 
interesting data have been collected The general method of study has in- 
cluded dietaiy histones, assa}^ of social enviionment, and capillaiy lesistance 
tests as well as loutine clinical examination and periodic follow-up En- 
quiiy into the dietary habits indicates that the majonty of the children he 
on the bordeiline of inadequate nutiition Many were severely deficient m 
\itamin C intake paiticulaily during the wintei months In many instances 
the economic status pi ecluded adequate food pm chases , in other cases i acial 
habits or individual idiosyncrasies led to a very low consumption of vitamin 
C-contaimng foods Capillaiy resistance tests (an index of latent sciirvi) 
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revealed in general low levels, particularly^ in cases with clinical evidence of 
recent rheumatic activity Many cases showed edematous puffy gums 
After an initial survey the patients were instructed to provide generous 
amounts of vitamin C in the diet The usual recommendation was to pre- 
scribe a definite daily dietary supplement of orange juice (eight to sixteen 
ounces) Where the indniduals were unable to provide this, efforts were 
made to secure aid from various social agencies In most cases the period 
of follow-up has not been long enough to be conclusive The group, how - 
ever, has done surprisingly w^ell from the standpoint of w^eight gain, general 
clinical improvement and absence of recurrence The levels of capillary 
strength have risen Many have passed through acute upper respiratory 
infections without reactivation of the rheumatic process One recurrence 
occurred in a patient wdiom w e knew had not been able to cooperate When 
placed m a convalescent home w'here a very generous intake of vitamin C 
was given, the child responded remarkably' with a gam of 21 pounds in eight 
weeks We are cognizant of the difficulties of this method of study and 
particularly of the necessity' of a long period of observation Within this 
limit, however, we feel that the study' has been v ery' encouraging 

Summary 

The experimental basis for the concept that rheumatic fever may be the 
result of the combined action of vitamin C deficiency and infection is 
reviewed Further experimental studies are reported which confirm the 
original observations that this deficiency with superimposed infection pro- 
duces in the guinea pig a disease state with many' pathologic similarities to 
rheumatic fev'er Comparable lesions develop in the heart v'alves, heart 
muscle and joints The occasional occurrence of subcutaneous nodules re- 
markably like those of rheumatic fever would appear to complete the 
pathologic similarity 

Evidence is presented that the factor of infection is not specific Essen- 
tially similar lesions dev'elop when different organisms are used as the in- 
fecting agents The same infections do not cause rheumatic ty'pe lesions 
in animals receiv’ing adequate amounts of v'ltamin C 

It IS suggested that vitamin C deficiency may afford the basis for the 
hemorrhagic manifestations frequently observed m rheumatic fever 

The epidemiological peculiarities of rheumatic fev'er, notably its social, 
geographic, and seasonal incidence, might be explained on the operation of a 
scorbutic factor in the disease 

Evidence indicating not only the existence, but the probably frequent 
occurrence of latent scurvy is reviewed The relatively high vitamin C 
requirements of children, the limited capacity to store the vitamin and the 
possible influence of infection or fatigue in depleting this organic reserv'e is 
discussed 

Clinical studies in progress are cited that hav e afforded encouraging data 
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Conclusions 

On the basis of fuither experimental studies and clinical and epidemio- 
logical data, the thesis is leaffirmed that iheumatic fever may result fiom 
the combined influence of vitamin C deficiency and infection 
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NON-TRAUMATIC CHYLOTHORAX AND CHYLOPERI^ 
CARDIUM, REVIEW AND REPORT OF A CASE DUE 
TO CARCINOMATOUS THROMBOANGIITIS 
OBLITERANS OF THE THORACIC DUCT 
AND UPPER GREAT VEINS ‘ 

By Wallace M Yater, M D , F A C P , JVaKhington, D C 

Chylothorax is a rare condition and chylopencardium still more so 
Traumatic chylothorax due to lupture or section of the thoracic duct is 
apparently even more rare than the non-traumatic form, at least m so far 
as may be judged from the literature Mouchet (1933) studied 43 cases 
of traumatic chylothoiax reported in the literature Perhaps twice this 
number of cases of the non-traumatic form have been reported 

Morbid Anatomy 

Although the exact cause of the chylothoiax in many of the non-trau- 
matic cases has not been determined, and though careful studies of the 
thoracic duct and veins m such cases are rare, yet review of the literature 
of this condition reveals that cei tain common causes have been demonstrated 
The commonest cause seems to be compression or invasion and occlusion of 
the thoracic duct by a metastatic malignant tumoi, sometimes with, but 
usually without thiombotic occlusion of the great veins of the uppei part of 
the body Bargebuhr (1894) lepoited a case due to carcinomatous in- 
vasion and occlusion of the thoracic duct secondary to carcinoma of the 
stomach and quoted the cases of Moiton (1691), Hoffman (1700), Bass 
(1723), Chelchowski (1890), Zawadski (1891), Reichenbach (2 cases, 
1891), Leidhecker (1893) and two additional cases of his own, all asso- 
ciated with neoplasms of the abdomen or thoiax In some of the cases 
chylous ascites also existed The chylothoiax was thought to be due to 
occlusion of the thoracic duct by compression by a mass oi to actual neo- 
plastic infiltration and occlusion of the duct Caicmoma was the lesion in 
some of the cases, malignant lymphoma in others Rotmann (1896) re- 
corded three other cases from the literature due to caicmomatous involve- 
ment of the thoracic duct Shaw (1899) reported a case of Hodgkin’s 
disease in which the thoracic duct, which was double, became two cordlike 
structures buried m glands Dock’s case, studied at necropsy by Warthin 
(1907), was one of lymphosarcoma m which the thoiacic duct had been con- 
vened into a solid coid by neoplastic invasion In the cases of Fellner 
(1907) and Furth (1927) the duct was buried in a mediastinal lymphosar- 
comatous mass The cases of Saigente, Decastello and Ruddell were ap- 
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parentl}’- similai cases of Hodgkin’s disease Other cases due to carcino- 
matous occlusion, as ascertained by necrops)', Yeic those of Virchow, 
Schiamm, Weigeit, Cooper, Senator, Enzmann, Leschtschinski, Loffler, 
Hendricks, Gandin, L}ter and Fehi The case of the last author (1930) 
was particular!}' w'el! studied Theie was carcinoma of the stomach wuth 
widespread metastases Ch}lothorax Avas moderate but ch}lous ascites 
great The infeiioi Acna caAa w’as thrombosed The thoracic duct w'as 
buried m dense caicmomatous tissue The coats of its w'all w'ere essentially 
intact, how'evei, except for minute cancel nests m small hmph spaces in the 
adAentitia, but its lumen was completel} closed in the gi eater part of its 
course b} dense connectn e tissue 

Perhaps the second most common cause of non-tiaumatic ch}lothorax 
IS tuberculosis, but the mechanism heie is not so obMOUs in some cases 
Cases of this probable origin ha\e been repoited b} Milton, Strauss, Bach- 
mann, Boyei, Whitla, Morton, Hoppe-Seyler, Fowler and Godlee, Gullbrmg 
and Brandt The case of the last named author (1917) w'as one with 
bilateral ch}lothorax and some chylous ascites There was widespread 
miliary tuberculosis Sections of the thoracic duct showed fibrous oblitera- 


tion of the ceiMcal portion, below wdneh the lumen of the enlarged thoracic 
portion w'as filled with caseous masses and gianulation tissue In the w'all 
of the duct Avere epithelioid cells and Langhans giant cells 

There lemains a gioup of cases AAith miscellaneous causes of the chylo- 
thorax In Rotmann’s case 17 (1896) there Avas hmphangiectasis extending 
up through the abdominal 1} mphatics to those of the thorax In Omerod- 
Wilk’s case (1868) the left subclaAian A'ein and its branches AA'ere occluded, 
there AA'as also ascites The cases of Opolzer, ReuAers and Martin A\ere 
quite similar m that some of the upper great Aeins A\ere occluded by thrombi 
Quincke (1875) reported a case in Avhich there A\'as inflammatory thicken- 
ing of the mesentery AAith closure of the lymphatic A'essels, resulting m both 
chylothorax and chylous ascites Gandm’s first case (1913) AAas a case 
of polyserositis, and his second case AA'as one of cirrhosis of the liA'er, in 
both of AA'hich there A\'as more chylous ascites than chylothorax Obern- 
dorfer (1925) reported a case of atherosclerosis of the duct, in Avhich the 
loAA'er tAA'o-thirds of the duct Avas filled AAith a blood thrombus , there Avas 
also cirrhosis of the liA'er and both chylothorax and chylous ascites Eng- 
stad (1926) thought the chylothorax in his case of a large aneurysm of the 
aorta A\'as due to specific ulceration of the thoracic duct A necropsy aa'RS 
performed on the fiA'e-day old infant of Hilgenberg’s (1929), but no cause 
for the chylothorax could be found In Fehr’s second case (1930), in 
which there AA'as aortic regurgitation, the thoracic duct AV'as surrounded by 


onnectiA'e tissue, the lumen AA'as closed and the AA'all AA'as thickened AAith 
dense connectiA'e tissue Steiner (1932) reported a case of pulmonar} 
rosis in AA'hich the pleurae Avere 1 to 2 cm thick, but the thoracic duct AA'as 
apparently normal In Heppner’s case of bilateral chylothorax and chylous 
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ascites the cause was piobably traumatic luptuie of the thoracic duct 2 5 cm 
above the diaphragm, although the i eason for the rupture was not apparent 

Although this list of cases would seem to indicate that such occlusions of 
the thoracic duct necessarily lead to chylothorax, with or without chylous 
ascites, such is not the case In the first place, there may be chylous ascites 
without chylothoiax, and in the second place there may be neither The 
former is demonstrated by the case of Monaldi (1933), in which there was 
gastric carcinoma with much secondary involvement of the thoracic duct 
but only chylous ascites The latter is demonsti ated by the cases of Andral, 
Rust and Otto, quoted by Boegehold ( 1883), of Creyx and Gauvenet (1912) 
and of Benda (1926), m all of which theie was undoubted occlusion of the 
thoracic duct by malignant tissue but no accumulation of chylous fluid 
Winkler and Schwedenberg, m a study of 24 repoited cases of carcinomatous 
closure of the thoracic duct, found chylous ascites m only three Also, 12 
cases have been reported of non-tuberculous suppurative inflammation of the 
thoracic duct (Pappenheimer, Kiyloff, Minassiantz), with occlusion thereof 
by a purulent exudate, but without the accumulation of chylous fluid in any 
of the serous cavities In the cases of Otto and of Ameuille and Perreau 
the thoracic duct was extensively involved by a tubeiculous process similar 
to that m the case of Brandt, and yet there was no tiansudation of chyle 
McFarland (1893) repoited a case of chronic congestive heart failure with 
almost complete occlusion of the mouth of the thoracic duct by an inflam- 
matory thrombus and thrombosis of the subclai lan and jugular veins with 
beginning organization, there was no chylothorax Bigger (1907) de- 
scribed a chylous cyst and Wuim (1927) a fibioma of the receptaculum 
chyh, neither of which caused chylous ascites 

Lammers believes that no new collateials arc foimed when the thoracic 
duct IS obstructed but that the chyle and lymph may go through normal col- 
laterals to the veins, especially when theie is not much stasis but only a 
change in the Avail of the duct Piessuie m the duct is noimally low, but 
Avheii It IS greatly increased lymphangiectasis may develop m the tnbutary 
lymphatics and small lymph vessels may luptuie oi lymph and chyle may 
transude This condition is especially apt to occui when there is tin ombosis 
of the gieat veins into which the lymph flows as well as occlusion of the 
thoracic duct itself 

Fehr has advanced the theory that giadual closure of the duct does not 
lead to the accumulation of chylous fluid unless the collateials are also oc- 
cluded It IS the latter he believes responsible foi rupture oi oozing fiom 
many small lymph vessels That this theoiy is piobably true was shoAvn in 
1922 by Lee in his experiments Avith cats, in Avhich he used an intra-thoracic 
method for complete ligation of the thoiacic duct, the only method so far 
developed that is apparently faultless He shoAved that the integrity of the 
duct IS not essential to the life of the animal and that accumulation of 
chylous fluid in the serous cavities raiely if ever results from occlusion of 
the duct alone In some of his cases in Avhich the ligation A\^as absolute, 
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collateral lymph circulation was established to the right thoracic duct, ^\hlle 
in other cases lyniphaticovenous connections were found to exist between the 
thoracic duct and the azygos vein 

Stuart summarizes well the variations m the communication between 
tributaries of the thoracic duct and the venous system, indicating how nor- 
mal collaterals may carry the chyle and 1} mph to the veins when the duct is 
obstructed “ The typical description of the thoracic duct as a single channel 
throughout its course may almost be regaided as a description of an abnoi- 
mality, so frequently is it found to branch and subdivide In its thoracic 
portion it is ver}' common to find it breaking up into two divisions, ivhich 
reunite higher, enclosing a space technically named an ‘ insula,’ ivhicli is 
often crossed by a plexus of communicating channels Rarely the duct may 
remain double throughout These insulae m the thorax are surgically un- 
important, but the same tendency ma) manifest itself at the termination of 
the duct in the neck, so that it either opens in a delta-like manner by several 
fine channels m its usual situation, or actually terminates in two or more 
important branches, w'hich enter different veins Teichmann regards this 
multiple insertion as normal Not uncommonly one branch enters the left 
subclavian vein, while another joins the left internal jugular, sometimes 
they enter the right and the left subclavian respectively V erneuil records a 
sixfold division, two branches ending in the left subclavian, t\vo in the 
external jugular and two in the vertebral Verneuil quotes the results of 
Boullard’s researches, namely, that in 24 cases the opening of the duct was 
18 times single, thrice double, twice triple, and once sixfold Wendel, in 
17 cases, once found the opening triple, thrice double, while in four instances 
there were several branches 

“ A second abnormality in the relation of the thoracic duct to the great 
veins IS that it may, while terminating in a single channel, open in some more 
or less unusual situation Thus it may enter the left subclavian vein, the 
left internal jugulai, the right internal jugular, or the right subclavian, m 
the last case the right lymphatic duct generally ends in the veins of the left 
side of the neck Wutzer reports a case of its termination in the vena 
azygos major at the sixth dorsal vertebra, and Henle, who had doubts with 
respect to several similar recorded instances, regards Wutzer’s case as un- 
deniable 

“ A third and extremely important point is the frequent existence of 
communications between the thoracic duct and the various veins during the 
upward course of the former through the abdomen and thorax This we 
might expect from a study of comparative anatomy, for in birds lymphatics 
of the lower extremities open into the veins of the thigh and pelvis, m 
amphibians and fish analogous Ij mphatics ha\ e a corresponding ending , and 
in the pig there are said to be regular communications between the thoracic 
duct and the azygos vein In man Wendel regards a branch between the 
duct and the azygos major as almost a normal condition Connections with 
the ihac and lumbar veins, the inferior Aena cava, and the left renal vein 



604 


WALLACE M YATER 


through the lumbai lymphatics have also been observed In some of the 
oldei cases it is possible that theie had been piessure on the duct above, and 
that these connecting vessels had originally possessed only a tiny lumen A 
good account of the vai lations in the thoracic duct m this and other respects 
IS contained in the volume by Poiriei, Cuneo, and Delameie ” 

Symptomatology 

Besides the cases aheady mentioned, in many of which necropsies were 
performed, a number of othei cases of chylothorax have been described 
fiom the clinical standpoint only (Neuenkirchen, Whyte, Syers, Veiel sen, 
Campbell, Lotheissen, Eib, Kamienski, Rosin, Stiasser, Sherman, Jennings 
and Rich, Lammeis, Hyde, Sale, Guilder, de Lange, Chevrel, Lewin, Pisek, 
Husse}’’, Williamson, Gralka, Wilhelm, Reme, Stewait and Lmnei, Felts, 
Foley) ■*' In some of these clinical cases theie was evidence of the probable 
underlying moibid anatomy causing the chylothorax These were mainly 
cases of tuberculosis, Hodgkin’s disease and lymphosaicoma The ages 
of the patients varied from early infancy to moderately advanced old age 
Males predominated The symptoms and signs were naturally dependent 
upon the underlying cause and the amount of chylous accumulation The 
first symptoms weie sometimes those of massive pleural effusions The 
amount of accumulated milky fluid was sometimes small, sometimes great 
Occasionally both pleural cavities contained chylous fluid Chylous ascites 
occurred in perhaps half of the cases and chylopeiicaidium in thiee (includ- 
ing that here lepoited) The thoiax was aspnated a variable number of 
times In Felts’ case the thoiax was tapped 40 times and the abdomen 13 
ovei a period of months, a total of 235 pounds of fluid being obtained with a 
loss in body weight of only eight pounds Hyde tapped his patient 21 times, 
withdrawing 48,139 cc of chylous fluid Milton withdrew 15 pints of 
chyle (23 pounds) from the pleural cavity at one sitting over a period of six 
hours, the patient recovering without further aspiration Lammers’ patient 
coughed up about one-quarter of a liter of chylous fluid on two occasions, 
and Campbell’s patient 25 c c Lyter’s patient vomited milky fluid Pisek 
gave his infant patient Sudan III and found the aspirated chylous fluid to 
have become pink Stewart and Linner injected Congo red intraperitoneally 
and obtained pink chylous fluid f i om the chest 

Emaciation may lesult fiom loss of chyle, containing the fat absorbed 
from the lacteals The degiee of emaciation depends upon the appetite of 
the patient, the underlying morbid anatomy, the amount of chyle aspnated, 
the lapidity of its re-accumulation and the latio between the amount of 
chyle enteimg the veins thiough collaterals and the amount tiansudmg into 
the seious cavities The degree of emaciation may be greatei with trau- 
matic rupture of the thoracic duct as long as the defect lemams open because 
of the greater amount of chyle escaping directly into the seious cavities 

* A verj few other cases of chylothorax have been reported m the literature, but they 
were either not available or could not be translated 
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Felts’ case, mentioned abo\c, illustiatcs, ho^\e^el, the possibilitj of the 
benignity of the loss of ch}lc in laige amounts undci favorable conditions 
In a few cases m \vhich chylous fluid has been aspirated from serous 
cavities dining life it has been found later at necrops} to have disappeared 
This disappeaiance may haAe been due to the opening up of normal col- 
laterals 

Character or the Fluid 


There has been considerable discussion m the literature regaidmg the 
characteristics of the chylous fluid The differentiation between chylous 
and chyliform or pseudo-chylous fluid has frequently been made, with nhat 
appears to be a lack of clear distinction Chyliform fluid has been thought 
to be due to fatty degeneration of the Ieukoc}tes of a purulent exudate and 
if It exists IS apparently even more rare than the abnormal accumulation of 
chyle itself Even a third form of fluid has been described as lactescent, 
non-chylous fluid, a milky effusion in uhich there were no fat globules but 
a “ glyco-proteid ” (Lion) The probability is that ch}lous and chyliform 
fluids are essentially the same and are both due to transudation of chjle and 
lymph There appears to be considerable difference m the chemical and 
physical properties of the fluid m different cases, and this ma) account for 
the distinction The size of the fat droplets, the presence and amount of 
various lipids, especially lecithoprotem , the var}mg amounts of chyle, lymph 
and inflammatory and neoplastic exudates, and the character and quantit} 
of food ingested are all factois There is no parallelism between the degree 
of turbidity, milkiness or opalescence and the amount of fat In general, 
the smaller the size of the fat droplets, the more lactescent the fluid 

Most knowledge of the composition of chyle has been obtained from the 
study of a mixture of ch}'le and lymph obtained through a cannula in the 
thoracic duct of dogs The chyle of a mixed diet is a white opaque fluid, 
occasionally tinged red or yellow from an admixture with red blood cells 
In herbivora it may be greenish from the presence of chlorophyll It is 
alkaline due to the presence of carbonates and phosphates of sodium The 
specific gravity ranges between 1 018 and 1 025 It has a salty taste It 
possesses an odor due to volatile fatty acids It coagulates on standing, and 
a top creamy layer forms Shaking with ether after alkali is added causes 
the fluid to become clear Microscopically, many fine fat granules are seen 
which have a peculiar Brownian movement There may be some uhite 
blood cells, mainly lymphocytes 

The chemical analyses in man (Munk) of chyle and hmph are as fol- 
lows 
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Exceptionally chyle contains moie sugai than lymph Chyle contains 
inoie fat than lymph and less protein than blood plasma The amount of 
uica IS gi eater than in blood The soaps m chyle aie less than 0 2 per cent, 
the fat being almost all neutral fat The fat granules are less than one 
micion m diameter Foi discussions on the characteristics of chylous and 
so-called chyhfoim fluids one may lefer to the papeis of Shaw, Sherman, 
Lammei s, Gandin, Lewm and Furth 

The noimal amount of chyle flowing through the duct (Noel Patton) 
IS 130 to 195 c c per hour, being gieatei after a meal 

Prognosis 

The prognosis depends laigely upon the undei lying cause of the chylo- 
thoiax In many cases this is a fatal neoplastic disease A number of 
lecovenes have been repoited, however, after one or more aspirations of the 
fluid The condition may last foi months or years, with or without re- 
coveiy Traumatic chylothorax is moie favorable, since a small opening 
m the wall of the thoiacic duct may become closed by a thrombus or the 
duct itself may become thiombosed Also, if the duct is ligated below the 
defect the collaterals may carry the chyle and lymph to the veins 

Treatment 

The treatment is mainly that of the underlying disease The chyle 
should be aspirated if it causes much respiiatory embarrassment, otherwise, 
it probably should not be withdi awn, since it is apt to i e-accumulate rapidly 
The diet piobably should consist largely of cai bohydi ates and proteins, and 
fluid should be taken only between meals m small amounts at a time 

Case Report 

A white woman, aged 47 yeais, was admitted to the Galhnger Municipal Hos- 
pital on January 19, 1934, complaining of difficulty in breathing and swelling of the 
face and neck She had been well prior to five weeks before admission, except for 
scarlet fever in, childhood and pneumonia about 20 years before She had tw'o chil- 
dren The family history was irrelevant Five weeks before admission she had been 
handled roughly by her nephew who playfull> attempted to demonstrate a wrestling 
bout he had just witnessed Her neck had been bent painfully The following day 
she first noticed swelling of the neck and face, which varied in amount from time 
to time Four days before admission she began to have difficulty in breathing and 
noticed distention of the veins over the chest and m the neck 

On admission the patient appeared to be in extremis She was very cyanotic 
and extremely dyspneic Artificial respiration caused great diminution in the degree 
of cyanosis and made her comfortable She spent the first night in a Drinker 
respirator On examination the following day she was described as being a mod- 
erately obese woman, sitting upright and breathing rapidly and shallowly The upper 
half of the body was definitely cyanotic The face was slightly swollen, and the 
neck w'as so swollen that all landmarks were obliterated There was edema of the 
chest wall dowm to the costal margin and distention of the superficial veins From 
the fourth rib downw'ard posteriorly and the third rib dowmward anteriorly on the 
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right side there weie diminished tactile fremitus and dullness Ihe breatli sounds m 
this region were distant witli a bronchial quality There were numerous inspiratory 
and expiratory rales Ihe spoken and whispered \oice sounds w^ere tiansinitted \ei\ 
distinctly The physical signs on the left side were normal but exaggerated, with 
musical rales at the end of inspiration Ihe outline of the heart was not definite 
The rate was 100 per minute with regular rhythm Ihe blood pressure in the right 
arm was 115 sjstolic but the diastolic could not be estimated, it w’as 140 systolic and 
110 diastolic 111 the left arm Ihe abdomen was ncgatne A pehic examination wms 
not made because of the patient’s serious condition There was moderate edema of 
the upper extremities, none of the lower The temperature w'as 100° F The res- 
pirator} rate wms 30 per minute Aspiration of the right pleural space produced 
1500 cc of a lactescent fluid, which on microscopic examination re\ealed myriads 
of fine globules possessing a Browmian nioy'enient The chemical composition of this 
fluid was as folloyvs 
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Urinalysis was negative The hemoglobin yvas 80 per cent, the erjthrocytes 
numbered 4,870,000 and the white blood cells 8,600 per cubic millimeter of blood, yvith 
52 per cent polymorphonuclear neutrophiles, 1 per cent eosinophiles, 24 per cent band 
cells, 3 per cent young cells, 14 per cent lymphocytes and 6 per cent large mono- 
nuclears The blood urea nitrogen was 13 mg per 100 c c , the blood sugar 95 mg , 
the blood cholesterol 113 mg, the serum albumin 3 56 per cent and the serum globulin 
0 97 per cent 

Fluorscopic exam.nations of the chest showed yarymg amounts of fluid in both 
sides and an abnormal shadow in the anterior superior mediastinum 

The patient was in the hospital 10 days before death Her chest y\'as aspirated 
three more times, once on the left side (750 c c ) and twnce on the right side (1300 c c 
each) For a yvhile she seemed to improve greatly, the dyspnea, edema and cyanosis 
all diminishing After three days the temperature became normal and remained so 
The pulse rate varied considerably from 68 to 128 There yvas apparently little loss 
of yveight Death occurred on January 30 during a sudden attack of sey'ere orthopnea, 
in yvhich there yvas very little cyanosis 

Neaopsy Necropsy yvas performed under difficulties but quite thoroughly The 
neck yvas markedly syvollen, and there yvas pitting edema of the upper arms and of the 
thoracic yvall While cutting through the subcutaneous tissues and muscles of the 
chest yvall, all of the veins yvere observed to be thrombosed Upon opening the 
thoracic cavity a large amount of milk-hke fluid poured out of both pleural cavities, 
there being approximately three liters in the right and tyvo in the left The peri- 
cardial sac yyas distended yvith about 250 cc of the same fluid, and the transyerse 
diameter of the sac yvas about 13 cm When the heart yvas removed the superior vena 
cava yvas seen to be filled yvith a crumbly, light gray thrombus, and its wall yyas 
thickened As the yena cava was dissected upyvard, it yvas noted that both innominate 
veins yvere completely occluded by yvhat appeared to be an organized thrombus This 
condition existed up to a point above yvhich the subclay lan veins should have joined 
the jugular y^eins The subclavian vein on each side yyas a mere fibrous cord and 
difficult to find The jugular veins yvere filled yvith ordinary, non-orgamzed thrombi, 
that on the left being distended to a diameter of 2 cm for a distance of about 4 cm , 
that on the right having about half this diameter Some lymph nodes about 1 5 cm’ 



608 


WALT.ACr: M YATER 


long weie noted neat tlie superior vena ca\a, and on sectioning were found to be 
firm and white, resembling cai cinoniatous lymph nodes Ihe lymphatic vessels m 
the thorax were not grosslv visible The thoracic duct was dissected out fioni the 
cisterna chyh to its point of entrance into the jugular vein It was apparently normal 
except for the final centimetei, where it was dilated to almost 3 mm and felt firm 
A lymph node about 1 cm long was found near the mouth of the thoiacic duct and 
appeared grossly cai cinoniatous A right Ijunphatic duct could not be found The 
inferior vena cava and the veins diaining into it were not thrombosed Grossly 
the heart w'as in every waj normal The lower lobes of the lungs were moderately 
collapsed, the uppei lobes containing air and the left upper lobe being somewhat 
emphysematous There were a few small adhesions at the apices and bases The 
abdominal cavity did not contain fluid The hvci was moderately enlarged, extend- 
ing downward about 5 cm below the right costal margin and about 10 cm below the 
xiphoid process There were a few filmy' fibrous adhesions over the upper surface 
of the liv'er Similar adhesions joined the under surface of the right lobe of the 
liver and the great omentum Theie were also a few adhesions over the posterior 
surface of the spleen, which was grossly normal Ihe abdominal viscera appeared 
normal, except the ov'anes, which were carcinomatous The right measured about 
11 by 9 cm and consisted of a capsule tensely distended with a clear watery fluid which 
coagulated after it was placed in formalin On the external surface there were 
papillomatous excrescences Ihe left ovary resembled it but measured only 5 by 
3 cm There was no evidence of gioss metastascs except to the lymph nodes pievi- 
ously mentioned in the superior mediastinum 

Mtci oscopic Study Sections through the superior vena cava showed that vessel 
to be filled with a thrombus Orgamration was extending into this fiom the wall of 
the vein and had reached about one-fifth of the distance to tlie center of the thrombus 
No tumor cells were seen in the wall of the vessel or in the thrombus One lymph 
node adjacent to the vein appeared to be normal except for the usual amount of 
anthracosis Aiiothei small lymph node neaiby showed some small groups of tumor 
cells in its peripheral portion In the connective tissue adjacent to the vena cava some 
of the small veins and an occasional arteriole weic suiioiinded by' small lymphocytes 
The vein wall was greatly altered 

Sections through the middle portion of the right innominate vein showed that 
vessel to be completely occluded by an oiganizing thiombus, the organization having 
extended m toward the middle of the lumen about half way The greatly altered wall 
of the vein contained numerous small lymphocytes A few endothehal-hned spaces 
m the peripheral portion of the thrombus contained tumor cells It was impossible 
to trace the vein wall completely because of fusion with the suriounding tissues by a 
marked fibroblastic reaction (figure 1) 

Sections through the right innominate vein at its point of origin showed it to be 
completely occluded by a completely organized thrombus containing many endothehal- 
hned spaces, many containing blood, others containing only nests of tumor cells 
About those containing tumor cells were numerous small lymphocytes Some of 
the small vascular channels in the thrombus were thrombosed At some distance out- 
side of the vein there was a group of large, rounded spaces lined by and containing 
in their lumen tumor cells and a network of fibrin About these spaces was dense 
fibrous connective tissue, and the small vascular channels therein were denselv sur- 
rounded by small lymphocytes 

Sections through the middle poition of the left innominate v'ein showed essentially 
the same picture as those through the same portion of the right, but no tumor cells 
were seen More of the small vascular channels in the organizing thrombus con- 
tained thrombi 

Sections made at short intervals through the first 1 5 cm of the left innominate 
vein just below the junction of the jugular and subclavian veins showed that there 
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Fig 1 Partial cross section of the right innominate vein and surrounding tissue, show- 
ing the organized thrombus wnthin the ^eln, nests of neoplastic cells just withm its wall 
and the fibroblastic reaction in the adjacent connectne tissue above X 60 
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was complete occlusion b\' a thrombus which was completely orgam/ecl In the oldest- 
appeanng connective tissue just at the origin of the vein In the lower sections of 
this part of the vein the central portion in the thrombus had not become organized 
Ihere w^ere more small lymphocjdes in the organized thrombus of the left innominate 
vein than in the thrombus of the right innominate vein at the same point There 
were, how'ever, few'er spaces containing tumor cells At this point there w'ere also 
few'er nests or channels containing tumor cells in the connective tissue surrounding 
the vein What was apparently the subclaMan \ein was seen to be completely 
organized into a fibrous cord 

Just above this point, i e , in the low'est portion of the left jugular \ein, the same 
pictuie w'as seen, w'lth the central portion of the thrombus unorganized There w'ere 
a lery few spaces in the w'all of the lein, just w'lthin its muscular coat, lined w'lth 
tumor cells 

Sections through the dilated poition of the left jugular vein show'ed this to con- 
tain an unorganized thrombus Tlie wall of the ACin was greatly altered, with in- 
creased vascularity and a rim of dense hmphocytic infiltration A small adjacent 
lymph node did not contain tumor cells 

Sections at short intervals through the bulbous terminal portion of the thoracic 
duct showed that vessel to be double at that point and piesenting the picture seen in 
advanced cases of thromboangiitis obliterans There remained none of the thrombus 
which had undoubtedly originally existed in the lumina This had become completely 
organized and canalized by irregular channels of various sizes and shapes lined by 
endothelium In each duct there w'as an eccentric, slit-like channel w'hich apparenth 
represented the mam new channel of the duct The organized thrombus of one of 
the ducts W'as particularly w'ell vascularized At isolated and infrequent points m the 
region where the intima of the ducts probably once existed there were spaces con- 
taining tumor cells (figures 2 and 3) Sections through the upper, middle and lower 
thirds of the mam duct below' its bulbous terminal portion showed the lumen to be 
open and the w'all relatn ely little affected 

The ly'inph node in the immediate \icinity of the end of the thoracic duct con- 
tained many nests of tumor cells The adenomatous nature of the neoplasms w'as well 
demonstrated in many of these nests Some of the nests w'ere endothelial-lined struc- 
tures containing masses of tumor cells, others were spaces lined by tumor cells and 
presenting an adenomatous formation There w'ere also isolated tumor cells in many 
of the pulp sinusoids, indicating retrograde involvement of the node through its duct 
The tumor cells weie moderately large epithelial cells w'lth round nuclei of about the 
same size Many of the cells W'ere “ signet-ring ” cells, usually' larger than the others 
and containing a large vacuole-like portion w'lth the nucleus more or less flattened 
and crescentic at the peiiphery There w'as relatively little cytoplasm The cells 
were w'ell differentiated and strongly resembled those of the ovarian tumors Many 
psammomatous bodies were seen in the cell nests These were rounded masses having 
a black peripheral zone with a refractive central popf^w They presented the ap- 
pearance of whorls Sections made through the tissue ^jacent to this lymph node 
in the supposed region of its duct showed a structure w'IikIIi may have been tbe duct 
It contained no tumor cells in its lumen 

Sections thiough the walls of the ovaties show'ed typical adenocarcinoma of 
papillary structure There was one layei of columnar epithelial cells w'lth elongated 
nuclei Most of the groundw'ork was a delicate reticulum of young fibrous connective 
tissue In some of the fimbriae this leticulum was a homogeneous, hyaline-Iike 
material containing a large number of extravasated erythrocytes 

Sections of the other organs revealed nothing of impoitance 

Intel p! ctahon of Evidence The most logical interpretation of the series of 
events in this case is as follows A few of tlie columnar epithelial cells of the poly'- 
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Fig 2 Cross section of the double terminal portion of the thoracic duct, showing the 
result of organization and canalization of thrombi in the lumina of the two arms Small 
nests of carcinoma cells ma> be seen in the upper part of each \essel, in the probable region 
of the original intima The organized thrombus of the vessel on the right is quite vascular 
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poid carcinomata of the o\anes broke loose from the tumor or tumors into the peri- 
toneal caMty Here the} were taken up b} the lymphatics and entered the thoracic 
duct The} became lodged in the uppei end of the duct, acted as an irritant to the 
intiina and caused the foiniation of a thrombus which became oiganized and re- 
canahzed Owing to the Stasis in the duct produced b} this obstruction some of the 
neoplastic cells were forced into the ducts of the hmph nodes in the superior medi- 
astinum and began to proliferate in the nodes Some of the cells lodged also in the 
w’alls of the upper great \eins There the same piocess was initiated on the intinia 
of the reins as occuiied in the thoiacic duct The injury to the neck probably 
speeded up the process of thrombosis and oiganization of these veins, causing damage 
to them in their indurated state 

SUMMARV AND CONCLUblO Vb 

1 Non-traumatic chylothoiax is rare, peihaps less than 100 cases hav- 
ing been reported in the hteiature Ch} lopei icarditim is aery rare, only 
three cases, including the one here desci ibed, having been observed 

2 The commonest cause of non-traumatic chylothorax is apparently 
malignant neoplastic compi ession oi occlusion of the thoracic duct, probably 
with closuie of Its collaterals The second most common cause seems to be 
pulmonary, pleural, and glandular tuberculosis associated with occlusion of 
the thoracic duct and its collateials There is also a miscellaneous group 
of causes, chief among which is thrombotic occlusion of the great veins of 
the superioi mediastinum 

3 Many cases of obstiuction of the thoracic duct are not associated 
with the accumulation of chylous fluid because of the normal collaterals 
which empty into veins 

4 The physical and chemical composition of the chylous fluid probably 
depends largely upon the relative amounts therein of chyle, lymph, inflam- 
matory and neoplastic exudates and lipids of varying chemical constitution 
and physical state So-called chyhform fluid due to fatty degeneration of 
leukocytes in an inflammatory exudate probably does not exist 

5 Prognosis depends mainl)'" upon the cause of the chylothorax, and 
treatment is largely symptomatic and supportive 

6 A case of bilateral chylothorax and chylopericardium is reported, wuth 
necropsy findings and detailed study of the thoracic duct and the upper great 
veins The patient had bilateral cystadenocarcinoma of the ovaries with 
metastases to the upper end of the thoracic duct, the walls of the upper 
great veins and the lymph nodes of the superior mediastinum The mouth 
of the thoracic duct and the veins had become thrombosed and organized 
The duct had been recaiiahzed 
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ALTERATIONS IN HEPATIC FUNCTION PRODUCED 
BY EXPERIMENTAL HEPATIC LESIONS 


B) Ji:ssL L Bollj .1 M D , and Frank C ]\I vnn, M D , 
Rochcstci, Mumcsota 

In the course of om studies of hepatic function in the expei imental ani- 
mal many of our observations ha^e appealed to be of clinical inteiest While 
direct transposition of experimental data to clinical practice is unwise, aii}- 
one would agree that differences attributable to species are minor points 
compared to the major problems of hepatic disease, and that such differences 
will find simple explanation with complete undci standing of the physiology 
and the patholog)’^ of the liver It ^\ ill not be necessarj to call attention to 
the many similarities that appeal in animals with experimentally produced 
lesions of the hvei and m human beings w'lth disease affecting that oigan 
The conclusions w'c have reached w'ere based entiiel) on experimental ob- 
servations, but W'C feel safe m saying that, undei similai circumstances, thej" 
are equally true for man 

Before discussing the functions of the hvei w'hich aie altered by patho- 
logic changes in that organ, we would sharply separate tw'o types of hepatic 
lesions These tw^o types are not the acute and chronic, although this 
classification w'ould m many cases effect the same separation Our first 
type IS based on changes pioduced by injury to the cells of the liver so that 
their functional capacity is altered, and the second type is produced by a 
reduction m the number of functioning hepatic cells In the first type many 
of the functions of the liver may lemain, and the symptoms noted may be 
due partly to loss of other function and to toxemia, and to absorption of toxic 
material from necrotic cells in the liver The second type is that produced 
by surgical removal of large amounts of hepatic tissue or by gradual removal 
of hepatic cells killed by toxic agents w'hen the regenerative processes of the 
liver have failed In advanced atrophic cirrhosis, some of the symptoms 
appear to be the result of the diminished number of cells m the hvei which 
have been replaced by connective tissue Foi the most part, how^ever, both 
types of pathologic changes in the liver aie present Even m the acute 
hepatic necrosis produced by chloroform or carbon tetrachloride some symp- 
toms may be attributed to the absence of hepatic function, but the chemical 
and metabolic changes found are not of the same magnitude as occur at 
death m the hverless animal " The fatal outcome following administration 
of these hepatic poisons must be attributed to other factors, such as the 
formation of toxins in the liver by the necrotizing action of the toxic agent 

The rarity of death from hepatic failure, comparable to the death of ani- 
mals following complete removal of the liver, is apparent from the few re- 

* Read at the Philadelphia meeting of the American College of Physicians, Alay 1, 1935 
From the Division of Experimental Medicine, The Mayo Foundation, Rochester, Min- 
nesota 
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ports of this condition in the hteiature Stadie and A^an Slykc and Rabmo- 
witch have each i eported cases in which the Idood and ui me showed changes 
similar to those found aftei complete removal of the liver of animals Such 
changes as we have i eported are always found m the hverless animal, so 
that the absence of such changes must mean that some hepatic tissue remains 
functioning oi that some of the substances which would oidmarily disappear 
are being replaced by the treatment which is being employed After com- 
plete removal of the liver and lecoveiy fiom anesthesia, the animal appeals 
normal foi two to twelve hours until symptoms of hypoglycemia appear” 
Such symptoms are promptly dispelled by the administration of glucose, and 
they will not recur if sufficient glucose is given to prevent the sugai content 
of the blood from reaching hypoglycemic levels If the supply of glucose is 
maintained, the animal will lemain m apparently normal condition for many 
houis, usually from 24 to 56 hours Characteristic symptoms then develop 
the leflexes disappear, convulsions occiii, and the animal dies This se- 
quence of symptoms is run m one to six houi s, and we have been unable to 
altei this course 

Many of the chemical changes that accompany removal of the liver are 
very definite There is a progiessivt decline m the sugai content of the 
blood, which cannot be reversed by methods that laise the blood sugar m 
1101 mal animals, except by the adimnisti ation of glucose oi a few substances 
which 111 the animal organism are readily converted to glucose Urea ceases 
to be formed and theie is a decrease m the urea content of the blood 
equivalent to the amount of urea excreted m the urine “ Deaminization of 
ammo acids does not occur and there is a marked increase m the ammo acid 
content of the blood, urine, and tissues" Destiuction of uric acid ceases 
and theie is an increase m the uric acid content of the blood and urine “ 
Jaundice occuis, with letention of bihiubm m the blood The reaction of 
the retained bilirubin is “indiiect” to the Van den Bergh leagent” If 
jaundice is produced by occlusion of the common bile duct or by extensive 
degenerative changes m the liver, the reaction of bilirubin m the serum is 
“ direct ” to the Van den Bergh reagent Subsequent removal of the liver 
undei these conditions further mci eases the bilirubin content of the blood, 
but the increase is only that of “ indirect ” bilirubin whereas the former 
level of “ direct ” bilirubin remains unchanged or decreases due to excretion 
of this substance by the kidneys Complete failuie of hepatic function 
should therefore increase the amount of “ indirect ” reacting bilirubin m 
the blood We have not observed this m any case of hepatic failure pro- 
duced by acute or chronic toxic degeneration of the liver, so that it would 
appear that this function of the liver is quite persistent and can be accom- 
plished by small amounts of functioning hepatic cells 

Most of these functions of the liver may be performed completely by only 
a small amount of that oigan ® McMaster and Rous found that the hepatic 
bile ducts from as much as 80 per cent of the liver could be ligated without 
the retention of bilirubin m the blood We have been able to remove large 
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portions of the liver of animals, so that less than 20 pei cent remained, with- 
out permanently inteifering with the excietion of bihiubin Under these 
circumstances theie is usually some retention of bilirubin for the first few 
days after operation, but this is a lesult of edema and other changes in the 
liver caused in turn by the surgical manipulation and factors connected with 
the operation After recoveiy from these acute effects, bilirubinemia dis- 
appears and many other functions of the liver appear noimal The regula- 
tion of blood sugar, the formation of urea, deaminization, the destruction of 
uric acid, the utilization of glucose, levtilose, and galactose, and the excretion 
of bromsulphalein, rose bengal, and so forth, are not materially altered from 
what IS found in the normal animal Regeneration of hepatic tissue occurs 
rapidly following paitial removal of the liver of normal animals,*® but nor- 
mal function returns before hepatic tissue has been completely restored, and 
function returns similarly in animals m which restoration has been pre- 
vented Similar retention of liver function is seen in animals with experi- 
mental cirrhosis sufficient to destro)/ a large portion of the liver * Even in 
extieme conditions many of the measurable functions of the liver appear to 
be within normal limits 

Certain other functions of the liver appear to be more easily influenced 
by induced pathologic changes Smith and Whipple have demonstrated that 
the liver forms bile salts In their animals which had complete biliary 
fistulas the daily excretion of bile salts depended somewhat on the nature of 
the diet, being about 100 mg of taurochohc acid per kilogram of body 
weight Fasting or feeding with sugar reduced this figure to 20 or 40 mg 
Feeding liver, kidney, or beef muscle produced from 200 to 300 mg of 
taurochohc acid per kilogram of body weight in 24 hours Bile salts ad- 
ministered by vein or by mouth were quantitatively excreted into the bile 
hlild hepatic injury, such as is produced by small amounts of chloroform or 
by an Eck fistula, may greatly reduce the amount of bile salts formed In 
these cases the reduction in the amount of bile salts formed is coincident 
with the injury produced in the liver, but the same is not true following phos- 
phorus poisoning which may produce extensive lesions m the liver with but 
little reduction in the excretion of bile salts 

Although glycocholates and taurocholates administered by vein or by 
mouth are completely excreted m the bile, they are also reabsorbed from tlie 
intestine unless the bile is withdrawn as in the animal with a biliary fistula 
Continued feeding of large amounts of bile salts, however, does not produce 
an accumulation of these substances in the body, nor are they excreted as 
such in the urine or feces The liver regulates the amount of bile salts by 
destroying the excess and by forming more when the supply is low if the 
necessary materials are provided Following ligation of the common bile 
duct, bile salts appear m the urine m fairly constant amounts, somewhat less 
than are excreted in the bile of animals with biliary fistulas Administration 
of bile salts increases tlie bile salt content of the urine, but a considerable 
portion of the bile salts is destrojed If the liver is removed complete^, 
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all of the bile salts aclministei ed appeal in the mine within a few hours, 
and in the absence of the hvei no evidence df the destruction of bile salts is 
found The role of the hvei in the foiniation of bile salts is established by 
the fact that, while small amounts of admimsteied bile salts are completely 
recovered m the absence of the li\er, no bile salts can be detected in the 
blood or urine following lemoval of the liver unless bile salts have been 
administered ^ The fact that bihiubinemia and bihiubmuria develop in the 
absence of the hvei again indicates the difference m the metabolic formation 
of bile pigment and bile salts 

With complete biliary obstiuction, the dog excretes bile salts m the 
mine and bile salts aie present m the blood With continued jaundice and 
progiessmg hepatic deficiency, less bile salts aie excreted Additional in- 
jury to the hvei by chloioform, caibon tetiachloiide, or tolu) lenediamine 
fuither 1 educes the amount of bile salts m the mine to ^ely small amounts, 
and markedly reduces the level of bile salts in the blood Thus the presence 
of bile salts in the blood and ui me of dogs with completely ligated bile ducts 
indicates the presence of a hvei with otherwise good functional capacity, 
and the absence of bile salts fiom the blood indicates impaiied hepatic func- 
tion This obseivation can fiequently be confirmed by a deci eased utiliza- 
tion of galactose, but we have had seveial cases m which the histologic pic- 
ture in the liver coiiesponded much better with the bile salt findings than 
with the lesults of the galactose test 

The piesence oi absence of bile salts in the blood might appear as a good 
index in the tioublesome problem of diiferentiatmg obstructive jaundice 
and intrahepatic jaundice of toxic origin Ceitainly in the experimental 
animal such difteientiation can be made if due legaid is paid to the course 
of the jaundice Jaundice produced in otheiwise normal animals by the 
admmistiation of hepatic toxins, such as chloioform, phosphoius, carbon 
tetrachloi ide, tetrachloi ethane, or toluylenediamine, has ceitain featuies in 
common with obstiuctive jaundice m that bile salts are found in the blood 
and urine for a few days As the animals lecovei, the bile salts disappear 
from the blood and mine, while the bile pigment is diminishing Addi- 
tional hepatic injury, by repeated admimsti ation of the toxic agent, also 
causes the bile salts to disappeai fiom the blood and mine while bihrubinenua 
IS mci eased by added injuiy to the hvei The le^el of bile salts m the blood 
of dogs with obstructive jaundice, while the hvei is in good condition, is 
higher than that found in the jaundice produced by toxic agents 

The detoxicating functions of the liver also appear to be definitely in- 
fluenced by the condition of that organ We have not been veiy successful 
in measuring the detoxicating function of the hvei by chemical methods, 
but biologic methods seem to be much more sensitive under the conditions we 
have studied Satisfactoiy approximations may be made of the differences 
m detoxication by clinical obseivations of the effects of the toxic agent and 
the microscopic examination of the effects on hepatic tissue Nunieious 
experiments indicate that the systemic and local effect of many toxic agents 
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IS dependent on the condition of the luei at the time of administration of 
the toxin Marked changes occui m the chemical composition and micio- 
scopic appearance of the Inci under normal conditions with relation to the 
taking of food A short time aftei a meal the glycogen content and ^^ater 
content of the Inei increase somewhat m proportion to the amount and 
nature of the food taken Shoi tly after digestion is complete the gl) cogen 
content of the liver again decreases By feeding unbalanced diets, greater 
changes may be made which have less daily variation B} feeding a diet 
rich in carboh} drate, the gl} cogen content of the Iner ma} be increased 
from a noimal of 2 to 5 per cent to about 15 per cent, and it may be raised 
to as much as 25 per cent by mtra\enous injection of large amounts of 
glucose Such measures incicase the water content of the liver and reduce 
the fat content With excessne fat diets the fat content of the h\er may 
be increased from 3 pel cent to as much as 50 pei cent of the weight of the 
liver, and at the same time the water content may be reduced from 72 per 
cent to 30 per cent and the glycogen content to 0 1 per cent It is interesting 
to note that the liver is able to maintain its ordinary functions without im- 
pairment except in extreme conditions 

, We ha^ e many times noted that the reaction to toxic agents, both from 
the viewpoint of systemic reaction and the injury produced m the Iner, 
Aaried with tlie diet of the animal and the chemical composition of the Iner 
The survival time and general well-being of the animal after complete 
occlusion of the common bile duct are markedly improved by a diet rich in 
carbohydrate Dogs survive from six to twelve months after ligation of 
the common bile duct if fed a diet rich m carboh) drate Similar animals 
fed diets rich in protein seldom sur\ ive more than three months Similarly, 
animals fed carbohydrate withstand repeated administration of carbon tetra- 
chloride in amounts which prove fatal to those fed protein, and particularly 
to those on a fat diet The diets we have used have all been adequate in 
maintaining the untreated animals indefinitely The appearance of the 
lesions produced in the liver has also been correspondingly less in the ani- 
mals fed carbohydrate The difference m the systemic effect of tetra- 
chlorethane is very marked, even with daily variation m the glycogen content 
of the liver, when the animals are fed a carbohydrate diet once daily A 
small dose of tetrachlorethane (1 cc) pioduces marked intoxication and 
coma of SIX to eight hours’ duration when administered 24 hours after the 
last feeding, at 18 houis the effect is noticeably less, and at 12 hours only a 
mild intoxication is noted If the same dose of tetrachlorethane is gnen 
from one to six hours after feeding, no visible effect is noted The lesions 
pioduced in the liver by this drug are also m proportion to its systemic 
effect 

We attempted to correlate the effects of carbon tetrachloride and tetra- 
chlorethane on the liver with the marked changes produced in it by diets rich 
in fat and poor in carbohydrate, but we nere not lery successful Small 
amounts of these toxic agents produced no effect when the liver was rich in 
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glycogen, but pioved fatal within 24 hours if the hvei was fatty at the time 
of administration With smaller doses inconsistent lesults weie obtained, 
some fat-fed animals were unaffected by amounts that Mere fatal to otheis, 
and the lesions m the hvei likewise were not constant 

The leaction to ethyl alcohol is a good means of illustrating variations 
m susceptibility con espondiiig to tlie glycogen content of the liver as varied 
by dietary means With the fat diet \vc have used there is not much change 
in the composition of the hvei during the first week of its administration, 
but during the second week the pei centage of fat begins to inci ease and the 
glycogen to decrease B}' the third week the fat content has risen to ai ound 
20 pel cent and by the fourth M-eek to 40 per cent Glycogen decreases in 
the second week to less than 1 per cent, and gi adually declines to 0 2 or 
0 3 pei cent m the thud and fourth M'eeks We injected dilute alcohol 
inti avenously to eliminate possible vaiiations in the rate of intestinal ab- 
sorption When the gl} cogen and fat of the liver were normal, dogs momen- 
tai il)’’ become intoxicated -with the injection of the equivalent of 1 5 c c of 
95 per cent alcohol per kilogram of bod}' weight, and definite intoxication of 
about 30 minutes’ duiation followed the injection of 2 0 cc Larger 
amounts proved fatal Animals that Aveie fed carbohydrate diets, so that 
the glycogen content of the liver was moie than twice the normal value at 
the coi responding time following the meals, ga\e evidence of only momen- 
tary intoxication vuth 2 c c of alcohol per kilogram of body M'eight The 
first week on the fat diet did not produce any appreciable changes, but dur- 
ing the second week the amount of intoxication from the same dose of al- 
cohol was definitely increased In the thud and fourth -weeks coma and 
intoxication, lasting from one to two houis, followed the injection of 1 5 
c c of alcohol In animals with 50 per cent fat and 0 1 per cent glycogen 
111 the livers this dose usually proved fatal Change from a fat to carbo- 
hydiate diet gi adually restoied the excessively fat livers to normal within a 
week The tolerance to alcohol also improved and returned to normal at 
the same time 

It IS of course true that tissues other than the liver aie altered by the 
same measures that change the chemical composition of the liver With the 
methods we have employed the changes m the liver aie usually moie than 10 
times as great as the corresponding changes in othei tissues, such as in the 
muscles or kidneys In other animals after previous injury to the liver by 
toxic agents or by surgical measures, these othei tissues are not sufficiently 
involved to pioduce detectable chemical changes, and the reaction to toxic 
agents again corresponds to the condition of the hvei We therefoie feel 
justified m attributing the alteied susceptibility to toxic agents M'hich we 
have observed to alterations pioduced in the chemical composition and 
histologic appearance of the liver 

We have called attention to the fact that animals dying from extensive 
hepatic injury, regardless of the methods by which it is produced, do not show 
the typical symptoms oi chemical changes that are found following complete 
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removal of the liver The detoxicating function of the liver appeals to be 
altered by changes in the organ so that its susceptibility to toxic agents is 
increased Undei most ciicumstances we feel that increased susceptibiht}' 
to toxic agents is responsible for the symptoms shown, and that usually 
the animal succumbs before the entire function of the liver is lost At 
least part of the toxic substances may be of metabolic oi igm and are some- 
what related to the autolytic disintegration of injured hepatic tissue These 
observations seem particularly true m animals with hepatic lesions, whicli 
do not appear to be very detrimental to the animal under ordinary conditions 
but which cause the animal to fail rapidly following surgical intervention 
that would be of no consequence to normal animals Following operation, 
these animals are markedly lacking in resistance and extensive degenerative 
changes rapidly occui in the injured liver Preopeiative diets rich in carbo- 
hydrate and intravenous injection of glucose both before and after operation 
have enabled animals to recover under circumstances that would be fatal 
without the administration of carbohydrate 

Summary 

Many of the functions of the liver may be completely perfoinied by only 
a small portion of that organ Extensue injury to the liver may show little 
influence on such functions as the excretion of bile, regulation of blood 
sugar, formation of urea, deaminization of amino acids, and so forth Cer- 
tain other functions of the liver appear to be more easily influenced by in- 
duced pathologic changes The ability of the liver to form bile salts is 
easily impaired, but since the liver also destioys and excietes bile salts, no 
simple test involving bile salts seems capable of indicating the functional 
capacity of the liver However, if due regard is taken of the circumstances, 
the finding of bile salts in the blood of jaundiced animals indicates that the 
condition of the liver is otherwise good The disappearance of bile salts 
from the blood under these conditions indicates improvement as a result of 
relief from obstruction, or regression as a result of pathologic changes in 
the liver 

The detoxicating function of the liver also seems to be impaired easily 
The systemic effects of several toxic agents are often roughly proportional 
to the extent of the abnormal chemical and histologic changes in the liver at 
the time of administration of the toxic agent The changes that accom- 
pany a diet rich m carbohydrate seem to increase the resistance to some 
toxic agents, and the depletion of the glycogen content of the liver by fat 
diets or other means decreases the resistance, this can be illustrated with 
the administration of alcohol m doses which are almost without effect on 
animals fed carbohydrate but which are fatal to animals fed excessive fat 
The alterations m susceptibility appear to be related to the glycogen content 
of the liver Measures directed toward increasing the glycogen content of 
the liver appear to be of value m reducing the systemic effects of certain 
toxins, and they also appear to prevent further injury to the liver 
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CASE REPORT 


PANCREATIC LITHIASIS ' 

D B Faust, I\I D , F A C P , Sail Fiaiicisco, Calif oi nia 

It is perhaps too cjeneiall} accepted that panel eatic hthiasis is a rare condi- 
tion The relative paucity of repoited cases is the basis for this assumption 
Graef obseived calculi in the pancicas for the fiist time in 1664 In 1932 Ack- 
inan and Ross reported a case which, they stated, brought the total number up 
to 108 

It may safclj be stated that the condition eithei is in realit}’’ so rare that few 
of us aie piivileged to see a case or that it piescnts difficulties of diagnosis that 
have prevented its more fiequent lecogmtion In favor of the latter supposition 
is the fact that most of the eailiei cases weie discovered at neciops} that later 
the diagnosis, if made, was usually based upon the findings at surgical explora- 
tion, and that it is only in the last two decades that lehable diagnostic help has 
been obtainable from the roentgen-ray 

The clinical symptoms are notoriously unreliable The condition may be 
asymptomatic , there may be only mild digestive s^ mptoms , there may be symp- 
toms not readily referable to the digestive s) stem , or there may be severe, per- 
sistent or intermittent epigastric pain The roentgenologic finding of radio- 
opaque aieas suggestive of calculus m the upper abdomen may not solve the 
difficulty since even when these are not confused with renal oi biliary calculi they 
may readily be interpreted as calcified retroperitoneal glands It seems prob- 
able, nevertheless, that if m cases with mild or severe gasti ointestmal symptoms 
due consideration be given to the possible presence of pancreatic calculi and ad- 
vantage taken of all modern methods of diagnosis man;y more cases would be 
diagnosed 

The relief of many cases of pancreatic hthiasis m recent years by surgical op- 
eration and the fact that the untreated condition is often fatal, lend point to an 
attempt to present in tabular foim a summary of the symptoms and findings in 
22 of the more recent and carefulh studied cases from the literature, and to the 
report of a case personally observed The earlier lepoited cases include sympto- 
matic data difficult to evaluate and are without laboratory or roentgenologic re- 
ports , they are therefore not included 

It IS realized that the data on the cases m the foregoing table are incomplete 
but it IS thought that all important points in the available abstracts have been in- 
cluded Of the 22 cases listed, onlj six were m women The youngest patient 
was 20 years old and the oldest 73 years of age The most common subjective 
symptom was epigastric pain which often radiated to the back or shoulders In 
Its site or character there was nothing distmctn e Jaundice was present in some 
cases, but usually late, and was of no dependable diagnostic significance Glvco- 

*Recened for publication April 4, 1935 

T Major Aledical Corps, U S Armi, San Francisco, Calif 


625 



Table 


626 


D B FAUST 


«D 

a 

O 


oT c) 
o 

C/) rQ 

to > 

>>2 
6 
a o 

4 J ^ 

C 3 4 >» 

0 ) o 


U i- 
C 4 -» 

C3 3 
0,^-0 

fe-cj Si 

Oi c « 

a § o 
o 


•o 

lU 

> 

o 

E 

a; 


0 ) 

5 ”^ 

o a 

•M U 

c/3 o 

o 

u 


TJ 

O 

> 

o 

E 

o 

u 

o 

c 

o 


o 

b/] 

u 

— -13 
o 

G ^ 

0 5i 
o 
u 

O K 


"O 

> 

o 

E 

a 

u 

Ci 

c 

o 


d) 

b/i 

-E*o 

O <L> 

O 

o 

oP^ 

>• 


-u 

d) 


o 

> 

0 ) 

C/) 


a 


3'g ^ « 

P 


a> 

E 

3 = 


c 3 

r* W 
U 2 


, rt to 
J*!? E 3 

G Ho 


^ o 

S x:h: o 
> cs y p 
o JJ § o 

■C U S tt 
<n n r!^ 

PG^S 


=> « El’S 

I 

^■S a.2 


bi) 


o to 

s ^ 

^ 5 

tx; o 

ur= 

rt 

>s to 

ci.v2 

.oJ?; 

•+-» 

3 

2 

to 

O 2 


>, 

c3 

C 

<D 

be 

4 >J 

c 

O) 

o 


XJ 

&> 

• 4 ^ 

• 4 -> 

to 

O 

:^; 


o 

a. 


o 

> 

to 

0 

01 


r3 

O 


o 


rs 

u 

4 -* 

U 

O 

o- 

o 


o 


o 

Cl, 


E 

o 

• 4 -> 

a 

E 

>. 

CO 


o o 

TV ^ 
bo 0) 

- C 

S 2 

-5 

c 33 
3 c5 
a bo 

o d 
o 

2 -’o 

c rt <y 

CJ ,— •*-> 


to 


cfl 


53 3 ^ 
u to to 
Cu 


0 ) 


to 


O 
„ U 
3 >» 

S^Ti 

o 

o'Z 


<u 

y -o 

gs 
a 2 

u to 


O 3 
— to 


o 
_ u 
3 ^ 
2 > bO 


d) 

u ^3 
C CJ 

to d 
0 ) -w 
U CO 


TJ 

C 

d 

4 >TJ 
O 0 ) 

-5 

C *-* 
3 

rt ^ 
*-> o 
c 

o g 

u 
3 
U to 

g8 

to >» 

(U «—■ 

u bo 
Cu 


TD 

-a 

rt 


d 

O 


•o 

o 

•*-> » 
d rt 
4 -> 3 

to £ 
u 

S § 

2 : 


2 G 
bO cj 

3 to 


2 >' 
^ ^*3 
y V 

> s| 

3 T 3 to 

§ g,T? 
a o 2 

SS-g 

CQ§ 


o 

u 

>> 

O 


E 

o 

•M 

a 

E 

c /5 

15 

c 

E 

o 

TJ 

35 

< 


O 


d) t- 

— H *J 

o 52 to 
>5 to 

c s.~ 

El 

rt <u a; 

*5 u 

sag 

C"rt 

rtO-i-a 
^ c 

O u C3 

n d> 

2-0 u," 
? 1 12 = 
a-® == 

tL to 4 -> ? 

W 


E to 

al 

to to 
C 5 

^ >» 

E 

3 

r ^ 


to 


S'” 

4-1 

S c 

o 

cu 


bo tfl 

E E 

W -M 

2 c 
”2 o 


2 g 
2 S 

U 

I S <3 

5. t 

r^-i 

So-S 

a ij a 

cu 


3 to 

V- *7? 
4 -> O 

2 c> 

cu 4 -» 
^ ” 
Qi 

r- rt 


d> 

u 

3 C 
to 3 
2 ttj 

« a 


to d 
O 3 

CO 


-w Sf u 
ox; 3 -*-< 

2 pi, 

^ I ^ - 

33 O ■*-' 
to o rt 


be • 
c 


to 


<u 


to 


3 O 

o CL 

to 3 O 


= -y 

-o 
n 
o 


G -w S, 2 
cu rt WI-J3 
y u "O S 

cy y E 

ro2 y 3 Ea 4 
G 3 ■*:; “ y 
bo o n ft ba o 
d *d 3 c 

& to 3 to 

Cx5 


2 »- 
T 5 

a§ 

2-0^2 
■y y o 

E « 2 

y £P 

TD 4 J 


ii 


to 


O 


to 

St5 S 

O ” c 

E 

Ui 

U ^ Ci 

u’o' 

'o -2 4 _, 

o to -g 

2 ^ P 

C 4<J tJ 

O CU C 

£**0 ^ 
E 3 u- 
X3 O 
CO 


US 

TJ 

(U 

w 

O 

CL 

O) 

Pi 


TJ 

a 


tU 

u 

§ 


x: 

•M 

Ch 

o 


>» 

o 


bo 


cU 

c 

o 

•M 

c 

< 


d) 

x» 

3 

•u 

d 

o 

J= 

o 

CO 


bo 

< 


tM 


CN 


MD 


c 

4 -» > 

Z c 




X 

<u 

CO 


Cu 







Table I (Cojiltnued) 


CASE REPORT 


627 


o 

a 

O 


o ^ 


Sd 3 


cn 

a 

C c; 


rt'S ii-o 

^ yj 

a 2 y c 
o E z; o 
c> rt Z! 

■ » ^ O r* 


O 


C 

^ 5= C.-3 

<i tn T3 > 

<y c o 
c o c 

sS a § 

. OT W U 
>« 


t) JL rt' 
S ^ 

» s g 

•S rt f3 

04 ^®’ 
rt n'o 

iJ y rt, 

C3 4^ O 

a> rtjs 
> o 
O c 
u u E 
c 

>. c3 rt 

a^-s 

o c o 


o 

« > 


SSS-E 


o 


*- 3 

>» 0 ) r 
«5 wi o 
O. e 

oj e 

tn 3-g O 

n< E 

O o o 
m " C 

_'3 S 4 -> 

15 “ O 3 
^ "" tn 

o 4«> ^ 

C /3 C-O 

a a 


o 


u 

ti rt = 
yj rt o rt 

ajfL > a. 


— . A'S A 
^ <u 3 c 
y P C'i o 
g 1:5 
6 "I-, u rt 

£1| e 

g ° tn-^S i 
o'? i ^ 
^elS-gS 

cj ^ Cl, rt 5 

lx ^ ^ (i) o 

<u J:CAi 3 

2 c 0 fc 
o o cd ^ 

Ecu, cL^ 
tfl O W O C- 
o ii o rt 
>• 


n 

cu 


•a 

0) 

> 

o 

E 

a> 

u 

W T3 

O 

c ^ 

2 > 

to o 

-I ^ 

C/) ^ 

4-> 

d 
o 


a> . 
>< 


_ • Td 

5 E w 2 

2 o > g 

■S ay 2 

2 o ■3't; 

■S|ii 

s 2 >.2 


o Q, 

*- 5 O > 

4J O 4-» J 2 

3 u 3 jj 


o 

rt 

a. 




a 

tfi 

OUZ 


c e 
o 5 


U< d 

d) a 

cx w 

d 

to 


u = 

og 

a cr 
/• o 
g; w 
X) 

ti = 

rt cn 


>> 

rt 

DX 

d 

o 

WJ 

c 

w 

o 

cs: 


o 

C-. 


o 

CL, 


o 

cx 


t— < > o 

o O " 1- m 

> tn y o 

ZJ tJ « E c 

« ^ <y ^ o 

o o o d CO 

Oh 


c 

u 

o 

LC 


o 

u 

"So 


c rt 

<n "O 

CJ o 

a& 
2| 
S-3 

O o 

5:^0- 

- "d rt 


c 

o 


o 


SS <u 

u w 
3 rt 
to — 
O 0) 

o 


3:"o 

.S' 

_ 

3 y 
E« 
o o 

■=g 
S 2 

taO a) "3 

^■o 2 

tn — .n? 

■3 

O "t — 
.2 8 £ 
« 


to 


• ^ Cl 

— i_. to — ^ 

-3 rt tujc 2"3 

00 tn (J E ^ 
2>e o-t^' 


2 2^ V 

>-v 4-> ^ 4-t 




o 

«~4 4> 

^ S' Kn 
r* O JZ 

s 

•3-0 > 

o rt 


&-= “ 

S' a. >- 3 
o 

U Zl 3 

2 -Q 

§ 2 o 

.3 3 3 


.2x1 aH -P 

PP 


B 

o 

•M 

CU 

E 

c/3 

c3 

d 

S 

o 

*3 

X 

< 

U 


>> 

X 


o 

a 

o 

Pi 


^ Gj 
rt 

O.JS 


i3"0 
to C 

fco p- 

5,^ 

0) 


O 8 
tfi 

Sz d 


d 

d 

E 

u 

a> 

CU 


o 

w 

< 


c/3 


VO 




o d 

S.S 

to i-, 

S) d “ 

o.’B g 

^ Aj -2 

d 

« G> TD 

rt 4^ M 
(U 4.J -W 

> rtaiJ 

2 S 

tfi v, 

CJ CO 

o c ^ 
u- ( Cj 
u, 

to to 
jm 

o d -c 
d d tJ 

•4-» d ^ 

4J Cu ? 


C 2-c 2 

o g,tn« 

CT* S, 

2Uo8 

- to 

d to w 
s. to ^ 

to d 4J 4-> 

'^ro ^ — 

>> t-. r- to 
d O 3 V-j; 

dJ:>Z:5 
^ tn Cl 2 C 
ty’o =3 2 
g o 2 0 g 

^ -M U, -C 
O to -UJ to NO 
vJ 


I o 

•2 2 g> 
SP.2 ” 

a> ^ 2 
^ «o d 
? d CL 
4-> O 
O-C 
bo U 
to .3 O 

o^k 

OJ 

nd to to 

rt c> E, 
do 
•*-* d 

rt to rt CO 
_rt >> CL O 

"5 IjrtH W 

l^l-o 


00 J, JL -O 

i- CL 0.0 

k «y o tl 




Pi «XJ 
d 
rt 


d rt d 

s ■- 


y 

’o 

U 


E 

3 


_ O 
w n "3 
•*-> 4-» O 
to to o 
d d« 


NO 




o 

C 

.c 

O 


TJ-^ 
d O 
d N 

»rti 0 

OlZ 


NO 





Tablc I {Conliniied) 


628 


D B FAUST 


CJ 

Q. 

O 


1- 

S<4= 

c 

rt o 


c c 
o o 
a u . 

tn 


o g 
j; u o 

^ >.Ew 

lag 

E o o _ 

OJ P “ 3 

g<<^ 

C3 


o ° 

5 Si 2 52 

c C U W 


W o 


Q 2 b 


u. 3 




O - 


° O 

w 3 

0) C 

C 

3 

o 

P o 

-Q 


»liS 

" e; ' 

^ <y V3 
^ *-t a - 

- 4= c/3 

~ rt 2 rt c 

c w g o 

2 « S-P £i 3 


3 - 

o ■ 


^ « S rt 8 

O-C U 

— >. _ CX o 

2 ail g= 

•*J o — JZ 
rt w <j a u 


E 5 S 


rs 

% ^ 
o ^ 

JZ ^ 
m O 

>k«3 

g-o 


^ O 

•G 


(/> 

— ^ r* 

^ c 9 

O c; o 


tS ‘S '3 
> 2 - 


OJ o ^ 
. . . U z G 


§•< 


a o 


c 
‘iJ 2 

w) O 


O 3 

a 

>-U 
o o 


c- O 

B 


<1 tn 
o 
a 

T3 O 

C “ 
? O 


w>3 


rt 

c 

o 

'O 3 
*0 tn 

^ b 


c 

o 

5-a 

rt o 

p > 
o 


a 

3 

rs 


^ ti c X: 

■^ *-» o S -i2 


tn 

Q. tn 

O 9 
4-> C 
3 O 

■i-' 

tn 


tn j- 
3TJ 

o s: 

o ^ 
3i2 
u , 
3 ! 


3 

C-i 

•»-» ^ r3 
p 2 “• 

o 

“ 5 rt 
as o 

Sax 

3 OT-C 
<* tJ CX 
C O 
O i- 


tn r' 


C5 

cy 

I 

c 

O) 

bO 

4-1 

c 

o 

o 


4-» w- 3 

<J rt P 


o 

E 

: 


ag-C 3 X 3 
r cj c ■■ 

^3-3 

Sc" 


o tn 

^ o’ 

5 r 


tn 3 
O C3 
Ow 


c rt o r 
D bOjZ .c 

t£i r* Vi tfi 


o 


tn 


W 4-> 

5 . S 


. 3 

o £;^ 

s g| « 

r* 

C'S.<r ’‘3 


3 

o 

^ C C* - 
»-• t> o C 

0) tn O ^ 

■y O _ w O 


V- 3 


3 O 
3 


3*i3 •— 4^ _3 ►»»«• 

O in u tn ^ 


O 


E 

o 

4^ 

cx 

E 

>» 

CO 

u 

CJ 


E 

o 

4~) 

CX 

E 

in 

a 

3 

E 

o 

TJ 

JD 

< 


-3 

u 


>> 

x> 

T3 

a> 

u 

O 

CX 

a> 

cy 


<y 

bo 

< 


rt - 
QJ ^3 
3 C 
CX,” 
tn '• 
>>—1 

c « 

2 tn 

^ to 

3 GJ 
OJ — ’ 


(1> 


o- 


>1 rt 5 

l 3 Eg 
E-§ S 

^ QJ bo 


-o 

V 

3 

O 

-H 

3 

0) 

E 

O) 

3 

o 

12; 


-3 

o 

"V 

3 

rt 

>. 

o 

JZ 

U 


tn o ^ 

3 S ® 

5 o 

tn 

cx”*^ 55 

E.^ 


<u. 


<-’ 

1)^ n 
- 2 
In 

o S « 
> 


u 
o 

, _ > 

O 0 X 3 


t> b c 

= s s 

2 E 

r 0-0 

CX-D 
O *- 
JZ O 
"O 

O"^ bo 

^"S C 
w c. - 
>-0 2. 
o "oi O^ 

£ > s 


O U 


9-t 


tn 


^ 5C 

Ci«-2 „ 
tn p o 

l- >*3 j= 

“ s 

U O ^ 

^ rt S*^ 
w»J 


0) 
b| 

rt rt 


o 

E 

•o 

3 

rt 


O) 

p 3 
> O) 
0) X5 
CO 


. 6:5 g S 

5 rt 2*3 

Z-S J - 
«5 al 


o 


cx 

£ 

>* 


~ a> 
ctJ > 
O ^ 

P-u- 


3 

3 

<u 

3 

a 


r>; 


•o 

3 

rt 


o 


bo 

3 

tn ^ 


20 


C-C c 

g ^3 

lii4 ^ 

S'? Sc 
- « 5 . 3 
E ^ 

H bcH >* 

h C i- 

sf 

SPE 373 

a PH— ! 

S - >- « 
c’S >i: 
->00 
3 u- in 
Ch 


3 

3 

CX 

3 

O 

CO 


? O) 


5?;. 




lo 

CO 







Cx\SE REPORT 


629 


"S o~ 

2 ” o 

S ii 2 
u E " 
rt u. 

tn w a 

a rt a 

c cj c rt 
o V- o 

*-t o w tn 
w C w ^ 
r* ~ c- 
o ^ cJ 
T.'- tOcj 


2 C ^ 
n n ^ 

3 C. *-• tfJ 

r r 
u o 

- ° n o 

« ^.,5 

, o fciD rt 

: c. 

' O 

' 1^ >vO 

3^^ E 


cn u > > 

« o a c 
o ^ o 
h-a - u 

= ^ S E 

c.„ o S 


cs ±i 

^ ^ h S 
cjs 2 £! 

S< u 2 


O 2 E-c 

° c > 

S§8i 


rt 

-H 

Sj g 

C,-C 

O g 

p 

-cap 

p 

2 = 0 
t/5 C 


- CO w Q 

J - C O V. 

: - (- c o 

, " t- o ^ 

O o ^ 

J b = " 

3 5^0^ E" 
i ^ C ■i u g 

3 o § S E s 

j i "■ 2 s « 

2 ? 2 C 

J J= -w o.-^ o 

( O c CO ^ 

L. ^ C f* 

■ ^ O’’^ 2 o 

. J- o o a 

. S CO Jr o 

- c-Q o c o 
' GinlrU^^ 


I ^ y /M I, 

^ 5 2 

= rt •4-* c 

o O O ^ 

> o h o Jr o 

^ y c 2 c 2 2 

s = S P S E S 

O w £0 C. CO pii ~ 

CL. 


CCJ 

Q.'O ci = 

Ur -U* 

“P *-* «2 P 
2 o q; = 

CO O ^ u 
XJ « P y 
3X>^ > 
C/5 


y"o ' 

j_ r* C 

•u3 o 
CO 

p 

P« rt c 
OJD g 

gsi^ 

S^s 

P G c^ ' 


S < 

1 

o CO ( 
U C ^ ! 

^ 5 o L 

CJ uLLP ” 
c/3 


c 

“•'SeI 

HISS 

a - g '1 

Q- tc c 

CJ 

^ E O 

2 ^ c 

E E « 

t; 5 S' - 

ci a. « 

CN 2 

3*2 

I §3 2, 


i 2 S S -S' 

!•£ 8 "E 
; c ^ >,5 

f o ou. 

S o CO ^ 

Ur W 

1 O ^ o 

i cs p j- O o 

' c oj y -zr 

: -u* > c 

r J c g o 
■ "p S ' 

; =^*§ 

: g 

’ ? P P3 O 

P 2 o y 

' O o o pJ 2 

m'3 3 c O 
UJJD 3 0 0 

3<: z:> 15 


>, o " 3 o-a_ 
'5"''Sg o g 2 

“ tx r- '■ P It c 

S 3 '- >. " l. 

■“ w -o 3 O 2 

El"l£l3 
I 5 S2 “ § 

c 3 S >>3 

— y Ur O j" 

r5 >» y y CO -P p 
CL ~ y u. to O 

y P 2 *- P O f- 
^ =-P 

15 E u3 E^ 
0^03 x: g 
M u > O C- c H 

p o o -= y o 2 

-P CO CO y p 


2 u 
CL— o 
u— p-p 
r P rt o 

^ P S 


y ja o' y 
u- y ^ 
o o i 

4~* «— 

CO O 

■g £f g m 

ESgS 

■y rt 3.—. 

< 


o _ 
p . 

CJ Oo. 
^ CO 

rr* y y 

o fco 3 J3 
— rt“p 

?^o> 

> 



630 


D B FAUST 


suria was noted in a minority of the cases The examination of the abdomen in 
these patients was usually negative In acute attacks, however, model ate rigidity 
was usually noted Occasionally, Init seldom, an uppci abdominal mass was felt 
These symptoms and physical findings must be inteipicted with due regard to 
the fact that in pancreatic lithiasis there is fiecjucntly an associated cholelithiasis, 
and that ciirhosis of the liver and panel eatic cyst aie likewise often found present 
There is veiy little speculative comment in the reports of the cases summarized 



Fig 1 Film after barium enema showing numerous dense shadows across entire 

epigastrium 

above as to the nature of these relationships except for the reasonable supposition 
that blockage of the pancreatic ducts by stones may lead to the formation of pan- 
creatic cysts 

Such laboratory studies as have been reported have not been of great diag- 
nostic help Leukocytosis was encountered m only a few cases Studies of the 
panel eatic juice contributed nothing of value The presence of fatty stools, how- 
ever, was frequently observed and might be considered suggestive Chemical 
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analysis of the calculous material was reported m only a few instances , the re- 
sults showed the presence of calcium caibonatc with or without calcium phos- 
phate and magnesium phosphate 

The greatest diagnostic help in these cases has been derived fiom roent- 



Fig 2 Gastrointestinal series showing deformed and enlarged duodenal arc with numerous 
opaque densities m the epigastric region 

genography The pancreatic stones cast shadows which are usually, according 
to the reports, denser than those which may be produced by gall stones The 
interpretation of the roentgen findings presents some difficulties Gall stones 
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and lenal calculi can usually be excluded by pyelograms and cholecystograins 
The differenliation fiom calcified letropeiitoncal or mesenteric glands, and from 
calcifications in the abdominal aorta oi m abdominal aiieuiysms, may not give 
such definite results 1 he localiration of the site of the calculus by fluoroscop) 
and films from lateial and oblique angles may rule out aortic involvement Pre- 
ceding the gasti omtestmal senes a sn allow or two of baiium viewed under the 
fluoioscope 111 oblique oi lateial jiosition may determine whcthei the shadow is in 
fiont of, or in real of the bowel IMention is made of the value of the gastro- 



Fig 3 Pancreas, stomach and duodenum removed en masse Pointer indicates fistulous 
tract between pancreas and greater currature of the stomach A few of the calculi lying 
in dilated pancreatic duct are shown 

intestinal senes m outlining distoition m the noinial arc of the duodenum 

The following is an abstiact of a case admitted to the Gastrointestinal Section 
of Letterman Geneial Hospital, San Fiancisco, California I believe this case is 
unusually interesting because it showed probably the most extensive involvement 
ever reported The entire panel eas was involved and stones of all sires weie too 
numerous to count oi even estimate Stevens, m “ The Practice of Medicine,” 
(3d Edition, 1932) states “The most common sequel to pancreatic lithiasis is 
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chronic interstitial pancreatitis m hicli somcliincs readies an advanced grade 
The ducts of the gland aie almost imaiiahlj dilated and occasionally true reten- 
tion cysts aie found Fistulous coniniunications with stomach oi duodenum 
have been repoited Abscess and caicmoma aie rare associations ’ This case 



Fir 4 Same specimen shown m figure 3 Note enormous size of pancreatic duct 
Stones can be seen obstructing some of the smaller ducts 

IS unusual in that it revealed the presence of all these complications except cysts 
and carcinoma 

Case Report 

The patient was a laboring man, 45 years old, a native of California He 
formerly drank alcoholics excessn ely but onlj moderately in recent j ears Arthritis 
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afflicted the left shoulder four years before He has had numerous fractures as a 
result of injuries sustained in horse races He denied all venereal diseases 

Picsott nines'; Symptoms leferable to the gastrointestinal tract ha\e been 
present for 10 or 12 years with apparent inci casing seventy Hcaithiini for 10 jears 
has appeared usually about 30 minutes after breakfast and again about 10 p m There 
IS partial relief by the use of alkalies Pam in the legion of the umbilicus has ap- 
peared about one hour after meals It has usually lasted about 30 minutes and has 



Fig 5 Roentgen-ray of pancreas, stomach and duodenum after removal en masse at 
autopsy showing innumerable calculi involving the entire pancreas 

been rather severe, subsiding later to an almost continuous dull ache in the epigastric 
area Nausea has been present frequently but voimtmg has been rare Gaseous dis- 
tention and eructation have been present continuously Hemateniesis has been noted 
only once, about two years ago, when the vomitus contained about a teaspoonful of 
bright red blood Melcna The patient believed he had passed tarry feces many 
times The appetite has been poor for the last eight years 
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The patient stated there h.ne been frequent remissions when he was coinfoi table 
and able to w’Oik, only to be followed by a recurrence Theie has been no history of 
jaundice or of clay coloied feces, or of constipation or diaiihea The teeth are in 
poor condition, many of them ha^e been extracted For \ears he has Ined on a soft 
diet for this reason and also to prevent attacks of epigastric pain On September 27, 
1934, he de^ eloped se\ere pain in the epigastrium that “doubled him up” Because 
of these sjmptoms and the presence of muscular rigidity a tentative diagnosis of rup- 
tured duodenal ulcer was made and he w'as admitted to the hospital 

On examination he was emaciated, w'eighing only 96 pounds The skin w^as dry 
and warm, sjstohc blood pressure 110, diastolic 60 The abdomen was distended and 
there w'as marked tenderness over the umbilical region and in the left epigastiium with 
moderate rigidity A mass could not be palpated 

Laboratory Findings Repeated urinalyses w'ere negative throughout The blood 
count, repeated man> times, was entirelv normal except for the leukocjte count wdiich 
varied from 7,200 (poljmorphonuclear cells 76 pei cent) to 19,400 (poljmorpho- 
nuclear cells 91 per cent) just prior to the operation 

The blood Wassermann test was negative On a prostatic smear many pus cells 
were seen 

Gastrointestinal roentgenograms show'ed that the arc of the duodenum was wid- 
ened and that there were clusters of opaque bodies m this region extending to the left 
of the median line The chest roentgenogram was negative There was no air 
beneath the dome of the diaphragm 

The temperature ranged from normal to 101° F 

After obtaining the history, completing the physical examination and viewnng the 
roentgenograms my impression w'as that he had either a peptic ulcer, or a carcinoma 
of the pancreas with calcified glands in the same region 

We could not proceed further with tlie study of the case due to tlie severe attacks 
of abdominal pain The attacks by this time were very severe and would appear 
almost every hour Food could no longer be tolerated He was operated upon on 
October 8, 1934 The pancreas v\as markedly enlarged from head to tail and fluc- 
tuated Pus was aspirated from which the colon bacillus was recovered Crepitation 
was also noted in the pancreas Drainage in two stages, with 48 hours intervening, 
w^as instituted 

The postoperative course was unfavorable and death occurred October 14, 1934, 
six days after operation There had been no signs of generalized peritonitis nor w'as 
there apparent postoperative pneumonia or other lung involvement 

At autopsy, except in the area of the drainage tract leading from the skin wound 
down to the head of the pancreas, there was no increase of fluid in the peritoneal 
cavity The serous surface was smooth and shining Stomach, pancreas, and duo- 
denum were removed together The pancreas was very large and felt like the crop 
of a chicken, full of gravel and stones The duodenum was negative The stomach 
was negative except for an opening in the wall posteriorly on the greater curvature 
about 10 cm from the pyloric ring This opening was about 1 cm in diameter with 
smooth, round edges that were not indurated The stomach at this point was adherent 
to the pancreas by a plastic membrane that could be separated with little difficulty 
There w-as pus in a little sac formed between the stomach and pancreas, suggesting 
a fistulous tract The pancreas at this point was deeply pitted Pus escaped through 
the fistulous tract from the pancreas on little pressure The pancreas was opened 
from the ampulla The opening of the mam pancreatic duct w^as not evident to the 
eye on close inspection but just inside the opening the duct was dilated irregularly in 
places to as much as 3 5 cm Much pus drained from this dilated duct and from the 
dilated branches leading into it The wall of the mam duct was thick and grav 
There were no erosions or areas of softening The pancreas as a whole, except for 
its resemblance to a “bag of gravel,” was firm The pus flowing from the dilated 
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ducts suggested an empvenia lathei than a suppuiative pancreatitis JMany stones 
were lying in the dilated main duct, and others were lying in the dilated branches 
These stones were as laige as 1 3 by 0 9 by 0 7 cm and were rough, uith mimeroiis 
piojections, some suggesting coral foimations Se%eral hundied stones wcie esti- 
mated to have been found On anahsis they were made up of calcium carbonate 
and calcium phosphate 

Microscopic examination of the pancreas shows CMdence of progressive chronic 
pancreatitis of long standing, with many aieas of calcium deposit The arteries shou 
marked endarteritis The parenchjma appears to be much reduced Superimposed 
IS an acute suppuiation In^olvlng not onlj’^ the epithelium lining the ducts but also large 
areas of the gland tissue The weight of the pancieas uas not obtained as the 
stomach, duodenum, and pancieas uere pieserved en masse 

Summary 

A case of panel eatic lithiasis is repoited Seveial hundred calculi involving 
the entire paienchynia as well as the ducts were found at necropsy 

Most of the usual, as well as the unusual, sequelae from pancreatic calculi in- 
volving the pancreas and adjacent organs, as repoited by other observers, were 
noted 

Subjective symptoms, jihysical examination, and laboiaton findings are so 
vaiiable and unreliable that they afford little aid m diffeicntiating this condition 
from the moie common disordeis encountered m the upjiei abdomen 

Greater accmacy in diagnosis will lesult if panel eatic lithiasis be given proper 
consideration in the study of any patient complaining of acute or chronic ab- 
dominal distress Caieful study of roentgenogiams will undoubtedly result in 
more fiequent recognition of this condition 
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EDITORIAL 

POSl URIl AND BLOOD PRESSURE 

Tun ph}siologic i espouses of the circiilatoiy system to changes in pos- 
tme weic fiist studied in animals by liill and Bainaid^ in 1897 They 
found, by placing a dog in the %ertical position, feet down, and cutting the 
cervical poition of the spinal cord, that the pressure in the aorta dropped 
to zeio and most of the blood was collected m the splanchnic region By 
squeezing the abdomen the aortic pressure returned to normal Hill and 
Barnaid also demonstrated that if rabbits raised m a hutch were placed in 
a vertical position, feet donn, the animals would die m a very short time 
unless a tight abdominal binder was applied The drop m blood pressure 
with change to the vertical position was atti ibuted to a deficient vasomotor 
tone, associated with lack of tone of the abdominal nail 

In man, as early as 1905 Crampton " ’ studied and established the normal 
changes in blood piessure and pulse rate with change in posture He con- 
sideied that the alterations in blood pressure and pulse rate winch occurred 
with change fiom the horizontal position to the \ertical one were a measure 
of vasomotor tone as related to the splanchnic acsscIs He developed an 
ingenious statistical airangement for evaluating bodily fitness m terms of 
use in blood pressuie and diop in pulse rate and vice versa This test was 
often applied to determine the physical fitness of athletes 

This work was seemingly overlooked foi a time, with but an isolated 
woiker here and there studying the effect of change in posture on blood 
pressure and pulse rate Mortensen,'* stud} mg healtby young women, at- 
tributed the rise m systolic blood pressui e not to vasomotoi tone but to myo- 
cardial response to the effects of gravity and to muscular activit} coincident 
with change of position Likewise, Turner ' studied the abnormal response 
of blood pressure to change in postuie in appaiently normal persons He 
felt that, because of excessive loss of circulatoiy minute volume, anemia 
of the brain occurred and that this caused symptoms of dizziness and faint- 
ing on prolonged standing An abnormal fall m systolic pressure alone was 
found most frequently m cases of myocardial degeneration An abnormal 
fall in diastolic pressure alone was considered indicative of deficient vaso- 

1 Hill, L , and Barnard, H The influence of the force of gravity on the circulation , 
part 2, Jr Physiol , 1897, xxi, 323-353 

2 Crampton, C W A test of condition prelimmarj report, Med News, 1905, Kxxmi, 
529-535 

3 Crampton, C W The gravity resisting ability of the circulation , its measurement 
and significance (blood ptosis). Am Jr Med Sci, 1920, cK, 721-737 

^Mortensen, M a Blood pressure reactions to passive postural changes An index 
to myocardial efficiency, Am Jr Med Sci , 1923, cKv, 667-675 

5 Turner, A H The adjustment of heart rate and arterial pressure in healthy young 
women during prolonged standing. Am Jr Physiol , 1927, Kxxi, 197-214 
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motor tone, uncompensated by efficient abdominal and thoiacic muscular 
action Tins would lesult m congestion of the splanchnic circulation even 
though the ni) ocardium were functionally intact 

In 1925, a new inteiest m the subject was awakened by the description 
of the clinical entity, postural or orthostatic hypotension, by Bradbury and 
Eggleston " The essential characteristics of the sjmdrome, according to 
these authoi s are ( 1 ) a sharp drop in systolic and diastolic blood pressure 
with syncopal attacks on change of posture from the recumbent to the up- 
right position, (2) no increase in the pulse rate with this drop m blood 
piessure, (3) anhydrosis, associated with intolerance to heat duimg the 
summei months, (4) a larger volume of urine excreted at night than in the 
daytime A possible explanation, as given by Bradbui y and Eggleston, was 
a deficiency or paralysis of the mj'oneural junctions At this time no suc- 
cessful treatment was established It was not until 1928 that a satisfactory 
treatment w^as disco\ered by Ghnst and Brow'ii,’ w'hen it was show'ii that 
the oral administration of ephedrine sulphate w'ould maintain the blood 
pressure wdien the subject w'as m the upright posture These workers con- 
cluded that the essential disturbance in the disease w’as the lack of resistance 
in the splanchnic vessels to shifts in the blood mass and absent or diminished 
vagus regulation of the caidiac rate to changes in the blood pressure 

In contrast to the above stated hypotheses, a group of English workers 
have suggested that, since the predominant afterent impulses responsible for 
the production and control of postural tone are proprioceptive, and arise m 
the muscles of the extremities, the low'er limbs play an important part m the 
mechanism of postural hypotension MacWilliam ® maintains tliat the in- 
creased fall in blood pressure and rise in pulse rate, with the change in posi- 
tion of the patient from the sitting to the standing position, are attributable 
to the position of the limbs Otherwise, the trunk is in the vei tical position 
under both conditions and therefore the effect cannot be attributable to the 
direct effect of gravity on the splanchnic region However, Crampton has 
stated that the splanchnic circulation is kept wnthin bounds by the support 
received from the flexed position of the sitting posture 

Henderson ” has expressed the belief that there is another important fac- 
tor in circulatory efficiency, which he calls the “ venopressor mechanism ” 
This factor chiefly determines the venous return to the right side of the heart 
The venopressor mechanism consists of the mechanical effect of the general 
tonus of the bodily musculature, and more especially the tonus of the ab- 
dominal muscles and particularly of the diaphragm, as well as of the non- 


Postural hypotension, a report of three cases. Am 

Its successful 


® Bradbury, S , and Eggleston, C 
Heart Jr , 1925, i, 73-86 
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striated muscles of the alimentary canal which all exert an effect on the 
contents of the splanchnic veins 

Following extensive anterioi rhizotomy, with complete resection of the 
pre-ganglionic fibers that go to make up the splanchnic nerves, m patients 
with hypertension, two conditions are produced (1) a denervation of the 
splanchnic vessels, and (2) relaxation of the abdominal wall There is a 
rather striking similaiity between these patients and the group with postural 
hypotension The decrease in blood pressuie is considerabl} greater when 
the subject is m the upright position than when he is recumbent Occa- 
sionally, the decrease in blood pressuie on standing is sufficient to produce 
syncope This tendency is only tempoiary in most instances and may be 
icmedied by the weaiing of a tight abdominal binder The level of blood 
piessure at which syncope occuis is generally much higher than in the 
patients vith postuial hypotension, but the latter group maintains a much 
lower level of blood piessuie in the lecumbent position An interesting 
obseivation was made m one patient with an advanced, organic form of 
hypertension Following section of all the intercostal nerves on both sides, 
no significant change in the blood piessure occuried with change to the up- 
right position The conclusion may be diawn that the relaxation of the 
intei costal and abdominal muscles alone was not sufficient to disturb the 
blood piesstiie m this instance, and that the vasomotor system plays the 
predominant lole in the decrease of blood piessure in the upright position 

Up to the piesent, eighteen casts of postuial oi oithostatic h}potension 
have been repoited, with almost as many theoiies for the etiolog) of the 
disease Theie may be a phylogenetic basis for this failure in the support 
of blood piessuie in the ascent of man fiom the foui -legged animal to the 
upiight one Since the group as a whole contains individuals with ceitaiii 
inadequacies, it is probably a measuie of fitness The fact that epinephiine 
and ephedrme, diugs which act on the myoneuial junctions, pioduce uses 
in blood pressure, suggests that these stiuctures are functioning, in part at 
least The sharp drop in blood pressure in the upright posture demonstrable 
in the cases of hypertension in which operative mteiruption of the splanchnic 
innervation has been carried out is stiong evidence that the vasomotoi 
mechanism plays a definite role in all instances of postural hypotension 

G R 
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Diseases of the A^eivous Svstem By W Rossell Brain, M A , F R C P (London) 
AM -f 899 pages, 15 5 X 22 5 cm Oxford University Press, London 1933 

In recent years the field of neurology has been intensively cultivated by many 
who vere not primarily neurologists the bacteriological studies of the various forms 
of encephalomyelitis, the suigical attack upon tumors of the brain and cord, upon cer- 
tain diseases of the peripheral nerves and upon intractable pain, and the physiological 
and clinical studies of the interrelationship of the autonomic s\stem and of the en- 
docrines i\ith bodily structure and Msceial function, all these and other developments 
have greatly added to the scope of neurology and altered our conception of the rela- 
tive importance of die various neurological disorders 

Dr Brain has achieved in this volume an exceptionally well balanced and lucid 
account of the present status of clinical neurologv This is in large part due to his 
skillful arrangement of the material After an introductory section of 116 pages on 
disorders of function in the light of anatomy and phvsiology, the diseases of the 
nervous system are discussed in sev'enteen further sections Thej are grouped ac- 
cording to practical clinical relationships rather than forced into apparentl} logical 
subdivisions The grouping is sometimes anatomical, as in the section on the cranial 
nerves, sometimes etiological as in the section on the infections of the nervous system 
and sometimes functional as in the section entitled “ Hydrocephalus and Intracranial 
Tumor ” Sections frequently are opened by a brief chapter on the anatomical and 
physiological data necessary to an understanding of the diseases later described 
Frequently also a chapter will be devoted to topical discussion as, for examples, those 
devoted to Headache, to Compression of the Spinal Cord, and to the Late Effects of 
Head Injuries These features m the arrangement of the material add greatly to the 
practical usefulness of the volume to the clinician 

The author has succeeded in including a brief but usually adequate discussion of 
even the most recently differentiated neurologic syndromes or diseases and has drawn 
freely on the American and Continental literature of both neurology and internal 
medicine The references giv'en are well selected 

The point of view is conserv'ative, at times a little dogmatic perhaps because of 
the requirements of brevity The book is unusually readable because of its clear, easj 
style It appears to be a very desirable textbook for students and it will prov^e of 
equal or greater value to the internist for quick reference and also as a means of 
bi inging him abreast of the adv ances in modern neurology 

M C P 


Diabetes Mellitiis and Obesity By Garfield G Duncan, MD xii-|-227 pages 

14 X 20 5 cm Lea and Febiger, Philadelphia 1935 Price, $2 75 

In this small volume an attempt has been made to give the general practitioner 
and the student a working knowledge of the two metabolic diseases with which he will 
most commonly have to deal, diabetes melhtus and obesity The subject matter is 
condensed, the stress is laid on practical methods of treatment The greater portion 
of the work is devoted, rightfully, to diabetes and to its complications The subiect 
of obesity is only briefly considered An appendix contains useful food tables and 
weight scales 

Chapter 8 contains an excellent outline of the procedures followed with diabetir 
patients in the kletabolic Clinic, “ B ” service and ward at the Pennsylvania Hospital 

It vvill be of interest and of value to all those concerned m organizing adequate 
treatment of such cases ^ cviuatc 
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This clearly wntten short monograph will be of value to many phjsicians who 
have wanted something moie than a diet manual and something briefer than a long 
treatise 


J S E 


Hospital Oiganiaatwn and Management By Malcolm T MacEachern, MD, 
CM, D Sc 944 pages, 17X25 cm Physicians’ Record Co, Chicago, 111 
1935 Price, $7 50 

This volume is extraoi dinary in its completeness and will undoubtedly be of great 
value to hospital administrators as a refeience book Its general usefulness is widened 
also by the fact that it deals not only w ith purely administrative hospital pi oblems but 
also discusses at great length tlie \aiious problems peculiar to each piofessional 
depaitment The book contains a great deal of material that should be of as much 
interest to the physician in chief, diiectoi of nurses, dietitian, chief engineer, and 
otliers as to the administrators themselves 

Di klacEachern of course is well known in tlie field of hospital administration 
and has put the results of many years of studj into Ins book llie arrangement of 
mateiial is extiemely concise in that each step m planning a new organization is taken 
up in the logical order, fiom the organuation of the governing Iiodj to the actual 
opening and dedication of a functioning hospital One of tlie most interesting ciiar- 
acteiistics of the book is that the mattrial presented is sucli that it is made applicable 
to all types and sizes of institutions with no neglect of detail w’liich is peculiar to one 
oi another sort of hospital 

M L S 

Fifty Ycais of Medicine and Stngcty By Frankiin H Martin 449 pages, 
14X215 cm The Suigical Publishing Companj of Chicago, Chicago, 111 
1934 

This volume, wdiich w'as issued a aery shoit tunc before the author’s death, con- 
tains a very leadable account of his inteiesting career Dr Martin waas a man of 
strong personality who often bent men and events to confoim witli his wall It is 
still early to appraise his achievements as an Editoi and m connection wath the de- 
velopment of the American College of Surgeons and the role it has played in elea^ating 
the standards of surgery and of hospitals in this country There is no doubt, how'- 
ever, that this book will always prove an interesting document in the study of the 
medical history of a period during which its author w'as a living force 

M C P 


Piinciplcs and Ptactice of Physical Diagnosis By Paul Martini, translated from 
the Italian by Robeit S Loeb 213 pages J B Lippincott Co, Philadelphia 
1935 Price, $200 

Dr Martini’s textbook is pocket size, brief and concise It contains a summary 
of the principles underlying physical examination It gives the essential findings in 
the common pathological conditions of the chest and abdomen The accessory aids in 
diagnosis, roentgenology and electrocardiograpliy, are brought m from time to time 
in order to give the reader a more complete grasp of the subject At times there 
seems to be a tendency to over simplification of points that are in reality obscure It 
is essentially an undergraduate textbook 


T C W 



COLLEGE NEWS NOTES 

American Board tor the Certieication or Internists 

By resolution adopted by the Board of Regents of the American College of 
Physicians on April 30, 1935, and by resolution adopted by the Section on the Practice 
of Medicine of the American Medical Association on June 14, 1935, a committee con- 
sisting of nine members, siv from the American College of Ph}sicians and thiee from 
the Section on Medicine of the American Medical Association, will meet at Phila- 
delphia, December 14, to discuss ways and means wheieby an examining board, com- 
parable to such boards existing in certain specialties, may be set up for the purpose 
of certification of specialists in Internal Medicine The personnel of the Committee, 
as appointed by the American College of Physicians and by the Section on Medicine 
of the American Medical Association, is as follows 

Walter L Bierring (A M A ), Chairman of the joint Committee 
David P Barr (A C P ) 

Reginald Fitz (A M A ) 

Ernest E Irons (A M A ) 

Jonathan C Meakins (A C P ) 

William S Middleton (A C P ) 

John H Musser (A C P ) 

O H Perry Pepper (A C P ) 

G Gill Richards (A C P ) 

The expenses of the Board will be underwritten by the American College of 
Physicians until met by fees of candidates 

The Board is not concerned with the problem of the use to which its certification 
may be put by the American College of Physicians in selection of Associates or 
Fellows 

The Board’s first responsibilities will consist of determining upon the plan for 
examination, the character of examination and how and when the examinations shall 
be given 


Gifts to the College Library 

Acknowledgment is made of the receipt of the following donations to the College 
Library of publications by members 

Dr Miles J Breuer (Fellow), Lincoln, Nebr — 1 reprint, 

Dr Ronald L Hamilton (Fellow), Sayre, Pa — 4 reprints. 

Dr Arthur A Herold (Fellow), Shreveport, La — 1 reprint. 

Dr Martin J Synnott (Fellow), New York, N Y — 1 reprint. 

Dr Frederick H Foucar (Associate), Washington, D C — 1 reprint, 

Dr William G Leaman, Jr (Associate), Philadelphia, Pa — 4 reprints. 

Dr W K Purks (Associate), Vicksburg, Miss — 7 reprints. 

Dr Frank A Trump (Associate), Ottawa, Kan — 2 reprints 


Dr Horace P Marvin (Associate), Captain, Medical Corps, U S Army, has 
been transferred from duty at the Station Hospital, Schofield Barracks, Hawaii, to 
Fort Bragg, N C He is at present pursuing postgraduate work in Internal Iiledicine 
at *e University of Minnesota (Mayo Foundation), and will report to Fort Bragg 
m February, 1936 
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Dr William Nimch (Fellow), Mexico Citj', Mexico, was lately elected a Fellow 
of the Society for the Advancement of Gastioenterology, a member of its Council and 
foreign collaborator on its Review for Mexico 


Dr Ed\\ard G Hubei (Fellow), Colonel, Medical Corps, U S Army, was retired 
from actne service on August 31 He has been appointed an Instructor in the School 
of Public Health of Harvard University, Department of Pre\entne j\Iedicinc and 
Epidemiology 


Twenty-eight Fellows and four Associates participated either as speakers or 
clinicians on the program of the Eighth Annual Graduate Fortnight of the New 
York Academy of Medicine, October 21 to November 2 

1 he annual Graduate Fortnight is conducted on some subject of outstanding 
importance in the practice of medicine or surgery, and consists of meetings at the 
Academy, coordinated clinics in selected hospitals and a large scientific exhibit This 
year the program was devoted to diseases of the respiratory tract 


Di William Henry Walsh (Fellow), Hospital Consultant of Chicago, recently 
conducted a study of the needs and plans for a new hospital to he erected through 
PWA funds to replace the old Erlanger Hospital in Chattanooga, Tenn 


The Eighth District Medical Society of North Carolina, embracing ten counties, 
held a recent meeting at Greensboro, N C , the meeting being largely attended One 
of the outstanding features of the program was an address by Dr E J G Beardslej 
(Fellow), Associate Professor of Medicine at Jefferson Medical College of Philadel- 
phia and Governor of the American College of Physicians for eastern Pennsylvania 
His subject was “A Phjsician’s Opportunities and Responsibilities” Dr D W 
Holt (Associate), Greensboro, President of the Society, presided Dr Roj C 
Mitchell (FellowO, Mount Airy, N C , is the District Governor of the Societj Dr 
Wingate M Johnson (Fellow^), Winston-Salem, N C , pi esented an interesting paper 
on “ Some Observations and Impressions about Influenza ” “ Asthma in Children ” 
was another interesting paper presented bj' Dr S F LeBauer (Associate), Greens- 
boro Dr J P Leake (Fellow'), Medical Director of the Department of Epi- 
demiology of the U S Public Health SerA'ice, presented a discussion on poliomyelitis 
and a resume of the recent epidemic in that section 


Dr Charles R Drake (Fellow) was recently elected President of the Minneapolis 
(Minn ) Board of Education 


Dr John Richards Aurelius (Fellow'), St Paul, Mmn , has been elected Vice- 
President of the Minnesota Radiological Society 


Dr William Branch Porter (Fellow), Professor of Medicine at the Medical 
College of Virginia, Richmond, spent a part of the past summer in San Juan, P R, 
pursuing investigative work on the blood flow in cases of anemia, his experiments 
being conducted at the University Hospital of the School of Tropical Medicine, tlie 
Municipal Hospital and Mimiya Clinic 
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Dr Joseph A Menclelson (Associate), iMajor, JMedical Corps, U S Army, 
has been elected President of the nenlj organized Tientsin Medical Society in 
Tientsin, China 


Dr Robert U Patterson (Fellow), Major General Medical Corps, U S Armr, 
retired September 1 as Surgeon General of the U S Army to become Dean of the 
University of Oklahoma Scliool of Medicine and Superintendent of the University 
Hospital 

During the World War, in recognition of his services abroad, Dr Patterson 
received the Distinguished Service Medal and other citations for “gallantry in 
action ” 


Dr George W Covej^ (Fellow), Lincoln, Nebr , is President-Elect of the 
Nebraska State Medical Association Dr George L Pinney (Fellow), Hastings, 
Nebr, is a Vice-President and Dr Homer Davis (Fellow), Genoa, Nebr, is a 
Councillor 


Dr John N Simpson (Fellow), Dean of the Medical Faculty of the West Vir- 
ginia University School of Medicine since 1902, recently retired with the title of Dean 
Emeritus Dr Edward J Van Liere (Fellow^), Professor and Head of the Depart- 
ment of Phybiology, has been appointed Acting Dean 


Dr William Llo>d Sheep (Fellow), Lieutenant Colonel, Medical Corps, U S 
Army, has been appointed Chief of the Medical Service and Commanding Officer of 
the Army and Navy General Hospital, Hot Springs National Park, Ark 


Dr Hugh A Beam (Fellow), Moline, 111 , is Medical Director of the Rock 
Island County Tuberculosis Sanatorium, this appointment having begun on August 1 


Dr Albert D Foster (Fellow), of the U S Public Health Service, has been 
transferred from the Medical Directorship at the U S Marine Hospital at Chelsea, 
Mass , to a corresponding position at the U S Marine Hospital, Portland, Maine 


Dr Martha Tracj' (Fellow), Dean of the Woman’s Medical College of Penn- 
sylvania, Philadelphia, has been granted a j ear’s leave of absence Dr Henry D 
Jump, Philadelphia, will be the Acting Dean during her absence 


Drs Henry L Bockus, Russell S Boles and B B Vincent Lj on, of Philadelphia, 
Max Emhorn, of New York City, Sara Jordan and Franklin W White, of Boston, 
and William Gerry klorgan, of Washington, D C, all Fellow^s of the College, were 
unong those appointed by the Department of State of the United States Government 
as delegates from the United States to the First International Congress of Gastro- 
enterology at Brussels, during the past August 


Dr J K Williams Wood (Associate), Willow Grove, Pa , has been elected 
President of the Lehigh Valle> kledical Association 
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Dr C Howaid Maic}^ (Fellow), Pittsburgh, Pa, is President of the Pennsjl- 
vania Tuberculosis Society, and also President of the Pittsburgh Academy of 
Medicine 


Dr William S Middleton (Fellow), foi some years Professor of Medicine at 
the University of Wisconsin Medical School, has been appointed Dean, to succeed 
the late Dr Charles R Bardeen 


Drs Richard A Kern, T Giiei Millei and Charles C Wolferlh (Fellows), 
Philadelphia, have been promoted to piofcssorslnps in clinical medicine, and Dr 
Truman G Schnabel (Fellow'), Philadelpliia, to Associate Professor of Medicine on 
the facult} of the University of Pennsylvania School of Medicine 


Dr John T Fan ell, Jr (Fellow'), Philadelphia, has been appointed assistant pro- 
fessor of roentgenology and roentgenologist of the Department of A:ntom> of tlie 
Jeffeison Medical College of Philadelphia 


Dr Walter L Treadw'av (Fellow'), Washington, D C , is a membei of the 
faculty appointed at George Washington University School of Medicine in con- 
nection W'lth Its new four-yeai integrated curriculum in public liealth teaching, to 
paiallel its curriculum in mental health established three jears <igo under Dr Wil- 
liam A White (Fellow'), Washington, D C 


Dr George B Eusterman (Fellow), Rochester, j\Iinn , Dr Walter Freeman 
(Fellow), Washington, D C , Dr Bernard Fantus (Fellow'), Chicago, 111, and Dr 
Ernest E Irons (Fellow), Chicago, 111, w'eie among the speakers selected by the 
Iowa State Medical Society for its graduate com se on general therapeutics con- 
ducted in Davenport from September 13 to November 15 


Dr Coj C Carpenter (Fellow) has been appointed Assistant Dean of Wake 
Forest College of Medicine, Wake Forest, N C Dr Cai pcnter has been Professor 
of Pathology at this institution for some time 


Dr Enrique Koppisch (Associate), San Juan, P R , is on a Rockefellei Founda- 
tion Fellowship at Basel, Switzerland, studying filtrable vii uses 


Di Rafael Rodriguez-blolina (Associate), San Juan, P R , is at the University 
of Chicago pursuing courses in hospital management and administi ation 


Dr Max Pinner ^e low) has recently resigned his position as Associate 
Director, in charge of the laboratories of the Desert Sanatorium, Tucson, Arizona, 
in order to accept the appointment by the New York State Department of Health as 
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Principal Diagnostic Pathologist to be in charge of the laboratories of the three 
New York State Tuberculosis Hospitals in Mount Morris, Ithaca and Oneonta 
From November 1 on Dr Pinner’s headquarters will be at Oneonta until the Herman 
Biggs Memorial Hospital at Ithaca is completed 


State Meeting of Illinois IiIembers of the College at Springfield 

Members of the American College of Physicians of Illinois outside of Chicago 
held a very successful regional meeting on September 24 at Springfield A brief 
medical program was presented in the late afternoon A paper bj*^ Dr Horace W 
Soper and Dr J W Thompson on “ Combined Medical and Surgical Management 
of Gastric and Duodenal Ulcer, with Emphasis on tlie Management of Gastro- 
Duodenal Hemorrhage ” was read by Dr Thompson After conclusion of the dis- 
cussion the members met at dinner 

Dr Ernest B Bradley, President-Elect, and his associate, Dr Walter S Wyatt 
of Levmgton, Kentucky, were guests at the meeting and their presence was \ery 
much appreciated by the Fellows Dr Nathan S Davis III of Chicago presented 
cordial greetings from the members of the College in Cook Countj Major Eugene 
G Remartz (Fellow'), now' stationed at Chanute Field, represented our membership 
in the military services 

The sentiment of the Fellows of the College as freely expressed at the close of 
the dinner w'as that the meeting had afforded them a pleasurable opportunity for 
closer acquaintance and that they were enthusiastically in favor of continuing such 
a regional meeting as an annual event 

Samuel E Munson, 
Governor for Soutliern Illinois 
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OBITUARY 

DR STEWART VERNON IRWIN 

Dr Stewart Vernon Irwin of Oakland, California, died suddenly in San 
PTancisco on July 1, 1935 Death was due to coionary thrombosis He 
had been advised to take a long rest from his professional duties and was 
about to cairy out this advice, when the final attack came Dr Irwin was 
born in Oakland and received his early education in the San Fiancisco Bay 
region, graduating from the University of California, with the degree of 
B S , in 1911 He attended johns Hopkins Univeisity Medical School, 
receiving his degree of M D in 1915 During the next five years he served 
as assistant resident and resident physician at the Johns Hopkins Hospital 
In 1920 he came to Oakland, specializing in Internal Medicine He 
became ph}>sician-m-chief of the PioMdence Hospital Dr Irwin served 
under Professor Llewllys Barkei, while at the Johns Hopkins Plospital, and 
became imbued with a sympathetic interest in the psychic aspects of internal 
medicine, which inteiest he maintained successfully thioughout his medical 
careei Somewhat leserved in peisonahtj, Stewait Irwin was a brilliant 
thinkei and a sound diagnostician He was elected to Fellowship in the 
Ameiican College of Physicians on Decembei 20, 1931 

Ernesi H Falconer, M D , F A C P , 

San Francisco, Calif 
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In the past 50 years, and especially in the last 10 years, many investiga- 
tors have been studying rvhat may be called the mechanics or the dynamics 
of the circulation The ph3'sioIogists have succeeded m clearing up many 
disputed points in their work on animals, the clinicians have solved, by 
purely clinical observation, many of the problems which have arisen, and 
the physiologists and the clinicians together have studied man}’- of the ques- 
tions involved, by experimentation on human beings Of the mass of in- 
formation thus acquired concerning the dynamics of the circulation in man, 
much represents isolated and seemingly unrelated facts , some of it repre- 
sents correlated information concerning many factors and their interrela- 
tionships But confusion still exists, and this confusion arises from several 
sources (a) lack of correlation m the study of separate functions, (b) 
lack of accurate methods of measuring some of the most important of these 
functions, (c) lack of uniformity in respect to the conditions under which 
the observations were made, and (d) an apparent failure on the part of 
many investigators to appreciate that there may not always be any constant 
relationship from individual to individual, among the various functions 
concerned 


Within the past lO years, relatively accurate methods of measurement 
o many of these functions have been developed The velocity of blood 
nWL «ow be measured with great accuracy by several 

venous pressure is capable of measurement by the direct 
method to a degree of accuracy sufficient for our purposes The vital capac- 
ity has been known as a verjr accurate index of the efficiency of the cir- 
culation for many years The measurement of the cardiac output or blood 
flow IS, however, still a controversial subject Many methods have been 

2, 193?“'^ Philadelphia meeting of the American College of Physicians, May 

villef'lcT University of Louisville School of Medicine, Louis- 
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developed for application to the human, most of them depending upon re- 
breathing for their performance Between these individual methods there 
IS not complete agreement in the order of the figures obtained With all 
these lebreathing methods, accurate results are not possible in the presence 
of severe congestive failuie, so that although unquestionably accurate in 
other conditions, their field of usefulness has been limited by this diawback 
Hence, a complete understanding of the hemodynamics of the circulation 
in heart disease in all the various states of compensation and decompensation 
has not been possible because of this limitation 

With the development of the dye injection method of measuring the 
cardiac output, we believe we have a method which accurately measures the 
circulation, even in the presence of severe congestive failure We present 
here a study, based on this method, of the hemodynamics of the circulation 
in hypertension, with data concerning the changes that occur in its vaiious 
functions as congestive failure develops, even to an extreme degree, and as 
compensation becomes reestablished We shall also show the relative effects 
upon these functions of rest alone and of rest and digitalis 

The technic of the dye injection method and the evidence for its ac- 
curacy have been reported elsewhere ^ Briefly the principle of the method 
is as follows A dye (brilliant vital led) is injected rapidly into a vein 
while simultaneously samples of blood are collected from an artery (fem- 
oral) into little tubes arranged around the outside of a rotating drum The 
samples are timed and the concentration of dye in each successive sample 
IS determined colorimetrically From the resulting curve of concentration 
plotted against time the cardiac output is calculated by a simple formula 
Figure 1 shows a series of curves obtained m this fashion In this 
figure are shown a typical curve obtained from a normal case, one from a 
case of hyperthyroidism, one from a typical cardiac case severely decom- 
pensated and one from a typical cardiac case previously severely decompen- 
sated but compensated at the time the test was made 

Bv this method we can determine (1) the appearance time (AT or 
P C T ) of the dye, which indicates the pulmonary ciiculation time plus the 
time required for the dye to get to the heait from the point of injection and 
from the heart to the point of sampling, (2) the cardiac output (F) m 
liters per minute, (3) the total blood volume (B V ) , (4) the amount of 
blood (V) actively circulating in the heart and lungs and the great vessels 
of the chest In addition, while the experiments were being carried out, 
we measured routinely (5) the vital capacity (VC), (6) the venous pres- 
sure (VP) and the blood pressure and the pulse rate From these data we 
also calculated, (7) the stroke volume (S V ) , (8) the work of the heart 
(W) , (9) the work per beat (Wb) , and (10) the volume clearance index 
C I ) This IS the term we have given to a figure which is obtained by 
dividing the actively circulating blood volume by the stroke volume and 
which indicates the number of heart beats theoretically required to clear the 
heart, lungs and great vessels of their contained blood 
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Clinically our cases were divided as follows (c) 44 cases with normal 
cardiovascular systems, which furnished standards for comparison, (b) 
75 cases of hypertension subdivided in the following fashion (1) unde- 
compensated (14 cases) which had never shown any signs or symptoms of 
congestive failure, (2) decompensated, subdivided into slightly decompen- 



Fig 1 Illustrating tjpical cvir%es obtained in different clinical conditions Of the two 
curves to the right, the one in heavier lines was obtained from a cardiac patient showing 
severe congestne failure, and the one in lighter lines from a patient who had been severelj 
decompensated but who, at the time the test was made, had regained compensation 

sated (18 cases), moderately decompensated (7 cases), and severely decom- 
pensated (15 cases), depending upon the clinical impression as to the 
severity of congestive failure, (3) compensated (21 cases) which had 
previously been decompensated but which at the time of the test were per- 
fectly compensated Many of the cases in the latter group had previously 
been in the decompensated group It should be noted that this classification 
was made from the clinical standpoint alone, before the results of the test 
were known 

Results The results of these tests are shown m table 1 and m figures 
2 and 3 Figure 2 and table 1 both demonstrate the overlapping of results, 
indicating that, as has been pointed out b}’’ Starr, a single individual test 
on any given patient may not be of much value in diagnosis due to the fact 
that some of the factors may fall within the normal zone 

It will be seen from a study of figure 3 that "ver}' definite and consistent 
changes occur as heart failure derelops and progresses In those cases 
which ha^ e never been decompensated the venous pressure shows a definite 
increase over normal, and the AUtal capacity is very considerably reduced 
The appearance time, that is the velocity of blood flow, is not significantly 
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° function m each group is compared with the median value for the 
<-rraep expressed as 100 per cent The heavy solid bars represent an m- 

e over the normal, and the stippled bars a decrease below the normal 


changed, however, nor is there any significant change in output and the 
stroke volume The volume clearance index does not show a marked in- 
crease, though there is a moderate one On the other hand the tvork of the 
eart s ows a tremendous increase, as might be expected, since the flow is 
essentially normal but the blood pressure greatly increased 

When congestive failure appears, howe\er, very definite changes occur 



The groups were classified clinically before the 
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Ihe venous pressure rises and the vital capacity falls (both long known by 
clinical observation) , the rate of blood flow slows, as shown by the increased 
appearance time, the cardiac output and the stroke volume both decrease 
to only one-half of the normal value, while at the same time the number 
of heart beats required to clear the heart and lungs of actively circulating 
blood (volume clearance index) becomes more than doubled The work 
of the heart becomes reduced, not only to normal but below it, in spite of 
little alteration m blood pressure 

As congestive failure increases, the changes in these functions become 
piogressively more and more marked When decompensation has become 
\ery severe, the venous pressure has risen to more than three times the 
normal level and the vital capacity fallen to one-third of normal, the blood 
IS flowing only about one-third as rapidly as befoie congestion appeared, 
the cardiac output and the stroke volume have become reduced to about one- 
third of the normal figure, while it now requires three times the normal 
number of beats to clear the heart and lungs of blood , and the heart work 
has been reduced to one-half of its normal value 

When compensation again becomes fully established, as a result of ap- 
propriate therapeutic measures, very interesting changes occur As can 
be observed clinically, the venous pressure returns to normal, but the \ital 
capacity does not, remaining instead at a level approximately one-third 
below The rate of blood flow increases, but does not even approach the 
normal velocity, remaining about one-haif as rapid as normal Neither do 
the cardiac output and stroke volume return to normal, but remain at about 
two-thirds of the normal value The number of heart beats required to 
deal the heart and lungs of blood also remains increased at more than 40 per 
cent above the normal figure The heart work, however, again becomes 
normal or nearly so though it does not reach the level it did before heart 
failure set m 

We stated earlier m the paper that we also measured the total actively 
circulating blood volume and the volume of actively circulating blood in 
the heart and lungs and great vessels The changes in these functions are 
not particularly marked, as may be seen by a study of table 1 and figure 2 
It IS very interesting, however, that the changes which do occur are strik- 
ingly parallel for the two In general, it may be said that before congestive 
ai ure develops, there is no essential change m either , as congestion de- 
ve ops they both increase, becoming slightly greater as congestion increases 

s compensation becomes reestablished, they increase greatly and signifi- 
cant y (to 134 per cent and 120 per cent respectively, of the normal value) 
comparison was made in these cases between the effects of rest alone 
a-R rest plus digitalis on these various functions The result of this ap- 
pears m figure 4 and table 2 It will be noted that, although rest alone 
pio uces a change toward normal in all of the functions, yet this change is 
not nearly as striking as occurred after digitalis was administered Many 
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VITAL CAPACITY 

CARDIAC OUTPUT 

STROKE VaUME 

V/ORK 




Fig 4 Illustrating the comparative effects of rest alone and of rest plus digitalis on 
the various functions of the circulation in congestiie failure The horizontal heaviest lines 
preinous (decompensated) median level for the group as a whole, and is taken 
as 100 per cent The height or depth of the bars represents the percentage change from that 
The medians are taken in all instances The right half of the figure shows 
the distribution of the percentile changes from the decompensated levels, each circle rcpre- 
seating, as in figure 2, an individual case, and the changes being divided into zones 


of these patients had bed rest for as long as two weeks between the deter- 
minations, giving the circulation ample opportunity to readjust itself with- 
out help, if It could do so The right-hand side of figure 2 represents the 

istn ution of the individual cases in regard to the various functions out- 
lined 

Discussion 


The observations reported here, concerning many of the functions of 
the circulation, are not new The progressive increase in venous pressure 
and decrease in vital capacity as congestive failure develops have been 
known clinically for many years The slowing of the blood flow under these 
conditions has been assumed for a long time and was demonstrated con- 
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clusively by Blumgart and. by ourselves as far back as 1927 ® So, too, 
observations concerning the cardiac output, unreliable though they are con- 
sidered by some, have been in keeping with our own But we feel that a 
correlated picture of all of these functions, obseived m a series of cases 
large enough to be considered of significance, can give us a more complete 
picture of what happens to the circulation as a whole, than grouping to- 
gether observations on one or only a few of the many functions of the cir- 
culation This assumes especial significance when we consider variations 
m individual cases A perusal of figure 2 will illustrate this to some extent 
by the evidence of overlapping of results shown there It must be remem- 
bered that we ha-v e dealt here with groups, showing the tendencies exhibited 
by such groups as a whole But it must not be assumed that each individual 
case behaves always as the group characteristically does 

For example, in four cases picked from the severely decompensated 
group (see table 3), case 161 with the lowest vital capacity of all had the 
quickest appearance time and the highest output, whereas case 182, with a 
vital capacity nearly three times as great, had the slowest appearance time 
and the lowest output, though the venous pressure was the same in both 
cases , and case 90 with the highest vital capacity of all, had an appearance 
time and an output intermediate in position Thus throughout all of our 
observations we encounter many variations, where sometimes, for example, 
the flow may be normal and the velocity of blood flow decreased, or vice 
versa Therefore, it is apparent that not the observation of one or two or 
three functions only, but the measurement of all of them simultaneously will 
give us the true picture of the circulatory state in any gn^en individual 

Starr ® has shown that in normal persons there is a linear relationship 
(within limits) between heart work and heart volume, that as the heart 
volume increases the heart work increases also , whereas in congestive failure 
the increase in heart volume and the decrease in heart work throw this re- 
lationship outside the normal zone We have taken teleroentgenograms 
on most of our patients, and although we have not yet analyzed the results, 
It is apparent that the coordinates of Avork plotted against volume are far 
outside the normal zone In this respect our results agree perfectly Avith 
those of Starr, although his method of determining heart work is based on 
rebreathmg 

The lack of marked changes in the volume of blood in the heart, lungs 
and great vessels might cause one to assume that our method of measuring 
this factor was at fault since it is obvious from both clinical and postmortem 
experience that the lungs and great vessels do become engorged with blood 
as congestive failure develops Hoivever, it must be borne in mind that we 
are measuring only the actively circulating blood, and that stagnant blood is 
not accounted for Though the change is not great, there is a decided ten- 
dency for even the actively circulating blood in the heart, lungs, etc to be- 
come increased as congestion develops , moreover, the changes in the volume 
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T\BLE III 

Data of four cases chosen from the 15 cases in the severe congestive failure group to 
illustrate the wide variation in individual functions of the circulation and to emphasize that 
one must take into consideration all of the functions and not one or two indnidual ones in 
order to determine the true state of the circulation 

Case No VP VC AT 

161 203 0 37 13 5 

84 0 50 41 5 

182 210 0 92 47 7 

90 1 54 27 0 

of blood in the heart, lungs and great vessels aic gi eater than the changes m 
total blood volume, indicating in this fact alone, a tendency for the blood 
to accumulate in the thorax and abdomen 1 he inci ease after compensation 
becomes reestablished indicates that theie must be liberated into the blood 
stream considerable quantities of blood previously stagnant and out of cir- 
culation It follows also that the term “ volume cleaiance index ” indicates 
the number of heait beats required to clear the heait and lungs of actively 
cijciilahng blood 

One other feature should be emphasized It is an impoitant fact that 
when compensation becomes i eestablished aftci congestive failure has once 
developed, certain of the functions of the cn dilation do not return to normal, 
notably the velocity of blood flow and the caidiac output It may be stated 
m another fashion, that once heart failuie has de\ eloped, the heart ma> ne%er 
be the same again 

Summary 

1 Using the dye injection method, the \anous functions of the cir- 
culation were studied in cases of hypertension before congestive failure had 
developed, when congestion had appealed and nhen compensation had be- 
come reestablished 

2 The changes in venous pressuie, vital capacity, appeal ance time 
(velocity of blood flow), cardiac output, stioke ^olume, volume of actively 
circulating blood in the heart, lungs and great vessels, total blood volume, 
volume cleaiance index (the number of heart beats required to clear the 
heart, lungs and great vessels of actively circulating blood), work and work 
per beat are i eported and discussed 

3 The relative effects of rest alone and of rest plus digitalis are reported 

4 Emphasis is laid upon the fact that even in severe heart failure certain 
of the functions, as the flow, for example, may be within noinial limits, and 
that only by a stud> of the mtenelationships of all of the functions con- 
cerned can a tiue picture of the caidiac hemodynamics be obtained 
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VASCULAR DISEASE IN THE OBESE DIABETIC, AND 
IN NON-DIABETICS; A DISCUSSION OF ARTERIO- 
SCLEROSIS AS A CAUSE OF DIABETES - 


By Edgar C Beck, M D , James G Fowler, M D , Edward C Koenig, 
M D , F A C P , and B\ron D Bowen, M D , F A C P , 

Buffalo, Nezv Yo)k 

Most older diabetic patients are obese or have been so Their patho- 
logical state is, theiefore, essentially that of obesity vith superimposed 
diabetes The association of vascular disease and diabetes in this group is 
far too frequent to be ascribed to coincidence alone Those who be- 

lieve that diabetes hastens the approach and accelerates the development of 
aiteiiosclerosis lefer to atheromatous lesions of the elastic and muscular 
aiteiies The demonstration of calcium roentgenologically m the penph- 
eial vessels has been used to detect this type of lesion, though it is 
realized that extensive atheromatosis may be present with minimal or even 
with no calcification Such deposits occur m the deeper lajers of the ul- 
tima and in the media There is some question whethei sclerosis of the 
Monckeberg type is i elated to or may be part of atherosclerosis, “ as originally 
thought by Marchand There is no essential difference, pathologicallv, 
between the sclerosis that occuis m the older diabetic and senile atheroscle- 
rosis In analyzing the pathological descriptions of the arteries of legs 
amputated for gangrene at the Buffalo General Hospital, it was found that 
they were similar in both the diabetic and senile types The senile group, 
however, was about 10 years older than the diabetic There was close cor- 
lespondence between calcium demonstiated roentgenologically and histo- 
logically Such calcification is found more regularly in men, both diabetic 
and non-diabetic Its presence increases the probability of occlusion, as 
has been shown by Lansbury and Brown,® although extensive calcification 
may be present for a long period with open arteries 

It is assumed that those who have suggested that diabetes in older people 
may be caused by arteriosclerosis of the pancreatic vessels, which in turn 
produce hyahnization and fibrosis of the islands, refer mostly to arteriolar 
lesions These are not necessarily associated with calcification and lipoid 
deposits m the larger vessels, but are more intimately related to high blood 
pressure These two types of sclerosis may be and commonly are found 
together, particularly m older people with h)^pertension 

The histological demonstiation in diabetic patients of sclerosis of the 
small pancreatic arteries and arterioles, oi CAen atheiosclerosis of the larger 
ones, does not permit one to assume that these lesions were present at the 

* Read at the Philadelphia meeting of the American College of Physicians, May 3, 1935 
Prom the Buffalo General Hospital and the Department of ^Medicine, School of Medi- 
cine, the University of Buffalo 
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time the patient developed diabetes, which usually is man> jeais before 
deatli In fact, it is often impossible to estimate the time of onset of dia- 
betes in an eldeily patient If it could he shown that vasculai disease was 
more frequent in the eailv diabetic than m the non-diabetic, tins would con- 
stitute additional evidence that the pancieatic ^esscls had a greater chance 
of being invoked In this study onK obese subjects were used because of 
the predominance of obesitj m the older diabetic, and also so that the factor 



"'''eight, wdnch is so important in Avascular disease in older people, 
s be adequatefy controlled PreAnous studies, Ave belieA^e, haA’^e not 
^ factor sufficiently into account 

he patients Avere observed almost entirely m the Out-Patient Depart- 
ment They Avere generally Avithout symptoms, except those attributable 
•^ 0 esity None of the diabetics required insulin Calcification of the 
^ of the loAver extremities Avas searched for roentgenologically, their 
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blood pressures were followed, and their retinal arteries were studied by 
the ophthalmologist ( J G F ) The heart was not considered, because 
pi evious workers ® have shown that obese patients as a rule have large 
hearts and that frequently changes in the electrocardiogram are present 
The patients were divided into three groups according to their glucose toler- 
ance The test used was 100 giams of glucose administered by mouth, 
subsequent to the taking of a fasting blood sugar, and absoiptive blood 
sugar determinations taken at one-half hour, one hour, and two hour inter- 
vals In the diabetics this was not done because the diagnosis was evident 
There were 49 patients, with an aveiage age of 39 5 ears, in the group with 
normal glucose tolerance Three of these w'ere men Seventeen women, 
with an average age of 43 years, comprised the group wuth borderline re- 
actions to glucose Thirty patients, fice of wdiom were men, made up the 
diabetic gioup We w^ere leasonablv ceitain that none of this group had 
been diabetic for over three }eais Most of them had been under actn'^e 
ti eatment 

Extieme calcification of the leg aiteries w'as found m only tw^o patients, 
both men, a diabetic 67 years old and a non-diabetic 75 yeais old Traces 
of calcification m only the dorsalis pedis arteries occurred m tw'o of the 
diabetic women The other patients in all groups had no discernible ar- 
terial shadows 

Patients weie regarded as having hypertension if the blood pressure 
exceeded 150 mm of mercury systolic or 100 mm diastolic, or both Ac- 
cording to this definition it was present in 50 per cent of the diabetic group, 
43 per cent of the boiderhne gioup, and 31 per cent of those wnth normal 
glucose tolerance These w^ere further separated into those wdio had w^ell 
established hypertension and those wdiose blood pressure W'as only slightly 
above the borderline, for the reason that a slightly elevated blood pressure 
IS common m obese people and that it so frequently drops with the reduc- 
tion of body weight The incidence of well established hypertension oc- 
curred about equally m the normal and diabetic groups, the incidence being 
18 and 20 per cent respectively The borderline group, a much smaller 
one, showed an incidence of 31 per cent The aveiage age of those who 
had such hypertension was the same in each group, 49 years 

The following criteria for the presence of retinal arteriosclerosis were 
used contraction of the lumen, venous compression at the arteriovenous 
ciossmgs, translucency and visibility of arterial wall, the light reflex stripe 
of the arteries, tortuosity of arteries and capillaries, and sclerosis of cho- 
roidal blood vessels (tesselated fundi and colloid excrescences) 

A fundus was pronounced completely negative if none of these signs 
were present, suggestive ( + ), when tortuosity, reduced translucency, and 
disturbances of the reflex stripe occuired together, definite (l-f-), when 
thinning of the arteries, uneven cahbei and compression of the veins oc- 

Blood sugar method Meyer-Benedict technic 
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curred singly, or togethei, oi in combination nith tlie above mentioned 
signs When these changes were more extreme, a 2+ designation was 
used, and when they were observed m combination nith retinal degenciative 
changes, such as hemorrhages or exudates, the symbol 3-}- was employed 
Retinal arteriosclerosis of all grades was found in 36 6 per cent of the 
diabetic group, 41 per cent of the bordeihne group, and in 32 6 per cent of 
those having normal glucose tolerance The aierage age of the patients 
having retinal arteriosclerosis was 53, 50 5, and 50 6 years, rcspectiveh 
The percentage of patients with hypertension, who also had eiidence of 
retinal arteriosclerosis, was about the same m the diabetic and borderline 
groups, 72 7 and 71 per cent, while that m the normal gioup fell to 44 per 
cent This is possibly because the patients in the normal group nho had 
hypertension were younger than those in the other groups The aierage 


Table I 


Summarj' of Data 



Diabetic 

Borderline 

Normal 

Number of Cases 

30 

17 

49 

Average Age 

so 

43 

39 

Percentage Weight Above Ideal 

45 8 

65 

66 

Percentage with Hypertension 

SO 

43 

30 6 

Average Age v. ith Hypertension 

S3 

51 6 

46 

Percentage with Well Established Hypertension 

20 

31 

18 

Average Age with Well Established Hypertension 

49 6 

49 

49 

Percentage with Retinal Arteriosclerosis (All Grades) 

36 6 

41 

32 6 

Average Age with Retinal Arteriosclerosis 

Percentage of Hypertension ivith Retinal Arteno- 

53 

50 5 

50 6 

sclerosis 

Average Age with Hypertension and Retinal Arteno- 

72 7 

71 

44 

sclerosis 

55 6 

51 6 

49 


Table II 

Grades of Retinal Arteriosclerosis 


Group 

A\erage 

Age 

± 

1 

1 

+ 

++ 

+ 4 + 

Percentage 
( + or more) 

Diabetic (30 cases) 

50 

4 



1 


Borderline glucose tolerance 


z 

2 

17 

(17 cases) 

43 

7 





Normal glucose tolerance (49 cases) 

39 

1 

2 

1 

0 

9 

2 

4 

1 

30 

28 6 


or pciueiiis witn Doth livoertensmii onrl ,.<.1-, i 
55 6, 51 6, and 49 years, respectively The percentage 
groups who had 2 + or 3 4- retinal artonnc.? ^ ^ ^ patients m all 

cent, hypertension nas present m all but one 

..ents had a 3+ ane^l^Lr one 0„ty two pa- 

hypertension, and the other a 54 year old wnn , old, 

and normal glucose tolerance ^ ^ hypertension 
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With the tests used, slightly less than half of oui obese subjects, diabetic 
and non-diabetic, had no evidence of Aascular disease Weie it possible to 
calculate the inOuence of the age difference wdiich exists in the three groups. 
It seems probable that the incidence of \ascular disease w'ould be about the 
same in each gioup Also in obese subjects there appears to be no strik- 
ing correlation betw'ecn glucose tolerance, In pei tension, or retinal aiterio- 
sclerosis 

Discussion 

Vasculai disease is common in obese people, and it is a frequent cause of 
death m such subjects Hartman and Ghnst diiah/ed the blood pressures 
of 2042 consecutive patients, males and females about equally divided The) 
found the blood pressures of the o\erw eight group to be about 12 per cent 
higher than those in the underweight Dublin ” has showm by a medical- 
actuarial investigation that the death rate from arterial disease was decidedly 
increased in indniduals who were o\ci weight, especially after 45 years At 
that age the death rate for those of noirnal weight was 45 per 100,000, but 
for those w’hose w'eight w^as 15 to 24 pei cent inci eased, the death rate was 97 
Preble^’’ in his stud) of 1000 patients wnth obesit) found the average blood 
pressure of those after the age of 40 to be 160 s)Stolic and 100 diastolic 
Fifty-three of 700 of these patients had gl)cosuiia, the greater number of 
them being in the fifth decade Master and Oppenheimer ' found h)per- 
tension (blood pressuie 150 mm systolic, or more) m 67 per cent of 97 
patients wnth obesity 4'heir ages varied from 10 to 58 )ears, but nearly 
all of them W'ere betW'een 35 and 50 Smith and Willius ® made a post- 
mortem study of 136 obese patients, who were moie than 13 per cent over- 
w^eight and wdiose average age w'as 52 1 )ears Only four had diabetes 
We judge that many of the deaths w^re postoperative Fort) -five per 
cent had had “ w^ell marked hypertension ” Of these the average blood 
pressure had been 175 systolic and 82 diastolic These figuies attest the 
high incidence of vascular disturbances m obesity If it could be sliow^n 
that obese diabetics had a higher blood pressure than obese non-diabetics, 
then hypertension might be held a contributory factor to diabetes in such 
cases Also, if hypertension with arteiiosclerosis in itself W'ere a cause of 
diabetes, then it would be expected that more patients wnth hypertension, 
even those without obesity, w^ould develop clinical diabetes A survey of 
several textbooks and clinical studies of laige series of cases of hypertension 
did not give any infoimation on this point Certainly it is not our clinical 
impression that diabetes is an impoitant sequel of hypertension It is w'ell 
known that extreme arteriolar sclerosis of the pancreatic vessels is common 
m patients with so-called malignant hypertension or sclerosis, yet, clinical 
diabetes m such patients appeal s to be uncommon 

Patients with hypertension frequently have slight glycosuria, high renal 
thresholds for sugar, and a distortion of the so-called normal curve after 
the ingestion of glucose Different observers vary widely in their findings 
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and opinions on this point, as John has brought to our attention He 
found in a study of the glucose tolerance of 50 of his own patients with 
hypertension that the number of “ diabetic curves ” increased with age 
This would suggest that Itypertension produced an increasing msufficienc} 
of insulin Rjtmcke,^’ however, made similar observations, but also shov ed 
that the absorptne blood sugar curve was much the same in older people 
whose blood pressures were normal Marshall likewise found distinct 
and prolonged hyperglycemia m 50 per cent of healthy old people after the 
ingestion of glucose Many terms have been given to such distorted curves 
“ Potential diabetes ” or “ pre-diabetes ” are common Schmidt pro- 
posed “ sthenischen Diabetes ” and Kylm “ hypertome Diabetes ” There 
is insufficient proof that patients who have abnormal curves develop clinical 
diabetes with enough regularity to justify the word “ diabetes ” in the no- 
menclature The various factors, which aftect the inflow and outflow of 
glucose in the blood stream, are involved and complicated We believe that 
such a test cannot safely be considered specific for clinical diabetes unless 
fasting hyperglycemia is present and then only under certain conditions 
1 he patient should previously have been eating an unrestricted diet Also, 
there should be freedom from h} pertltyroidism, fe\er, and nitrogen reten- 
tion 

In 1894 Hoppe-Seyler reported the autopsy findings in a case of 
diabetes m which he beheAed the islet changes were caused by arterioscle- 
rosis In 1904 he added nine such cases Upon examination of his 
material, it was found that all of his patients had generalized arteriosclerosis 
and that the majority were in the seventh decade, three had gangrene of a 
lower extremity He also examined the pancreatic %essels of a larger group 
of non-diabetics of the same age He found that the diabetics had a higher 
grade of sclerosis of the pancreatic vessels and that in them pancreatic 
cirrhosis was more extensive It was his idea that the changes m the 
islands were entirely secondar)'- to the vascular changes 

Similarly, Herxheimer ““ contends that arteriosclerosis is a prominent 
primarj" factor in the production of diabetes m older people He has drawn 
the analogy between nephrocirrhosis produced by arteriosclerosis and pan- 
creatic cirrhosis 

Pathologists generally agree that sclerosis of the pancreatic vessels is 
a common finding m older patients Barron concludes that pancreatic 
atherosclerosis is frequently encountered and that it is a probable cause of 
diabetes Cecil found that most middle aged patients had some degree 
of such sclerosis and expressed the opinion that hjahnization and fibrosis 
of the islands were produced in a manner similar to such changes m the 
glomeruli 

Kraus after a study of the structural changes m all of the endocrine 
glands m diabetics concluded that all diabetes vas pancreatogenic, but he 
believed that there was, m spite of the great \ ariabilit)’- of the findings, a 
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coiitiast between the pancreas of the )Oung and oldei diabetic 'Jlie pan- 
el eas was smaller in the }Oung, ntropln or h\dropit degeneration of the 
islands — the electne island disease of Wcicliselbaiim — t\as commonly seen 
In the older patient the pancieas showed inter- and intra-acinous connectne 
tissue proliferation, ciuhosis, lipomatosis, and atropln of the tubules 1 he 
changes m the islands were prcdominanth In aline A majorit} of the 
oldei patients show'cd scleiosis of the pancreatic arteries He encountered 
some pancreases of oldei patients in which the changes commonly found 
in }OUthful patients were present, and mcc ^ersa 

Wanen studied 259 pancreases of diabetic patients He thought the 
islands normal, as far as could be detei mined liistologicall}, in 27 per cent 
No definite coi relation betw'een island lesions and intra-acinar fibrosis could 
be determined Fifteen of the 259 show'ed marked sclerosis of the pan- 
el eatic Acssels lie comments that the splenic artei}', wdiich is on the same 
circuit as the panel eatico-duodcnal arter}, often show's extreme sclerosis, 
wdiilc the arteries of the pancreas ma}' be relatively free He believes that 
fiom a pathological view'point arteriosclerosis is not an outstanding cause 
of changes in the islands 

Peterson considered the subject of diabetes and arteriosclerosis patho- 
logically He found some degree of sclerosis of the arteries and arterioles 
of the pancreas in nearly e^ery case He states, “It appears that disease 
of the arteries and arterioles is much more advanced in diabetics than m 
non-diabetics of the same age It may be inferred that diabetes hastens 
the development of the arterial disease It may be contended that arterial 
changes come first and cause diabetes, but the degree of involvement in 
many instances seems hardly sufficient to cause such a damage to the pan- 
creas, and, also, sclerosis of the pancreatic vessels is not ahvays associated 
with diabetes I am inclined, therefore, to adopt the view' that diabetes 
hastens the development of arteriosclerosis m some w'ay ” 

It appears then that some authors, when speaking of sclerosis of the 
pancreatic arteiies, refer to the larger vessels, W'hile others refer to the 
smaller The recent woik of Rosenthal leads one to suspect that athero- 
sclerosis and arteriolar sclerosis are, possibly, in some w'ay related He 
considered this subject critically from clinical and postmortem material 
and concludes that hypertension plays an important role m the development 
of atherosclerosis, but he beheres that there are etiological factois other 
than hypertension, since 48 per cent of Ins cases of atherosclerosis did not 
have hypertension Pathologists agree that atherosclerosis of the larger 
arteiies is not a common finding in eaily hypertension 

All three clinical states under consideration, obesity, hypertension, and 
diabetes, appear to be unquestionably influenced by an hereditary factor 
All three may be found together, or m various combinations It appears 
clear that obesity inci eases the likelihood of both diabetes and hypertension, 
but less certain that the presence of hypei tension contributes to the proba- 
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bility of diabetes, since the incidence of hypertension is about the same in 
the non-diabetic obese person as in the obese diabetic 

With the mechanism of the production of diabetes so incompletely under- 
stood, its pathologic anatomy so Aariable, and, also, the possibility of 
extra-pancreatic influences so definite, it is not surprising that man} should 
regard the inception of diabetes as a functional disturbance One finds it 
difficult to believe the cause as being one thing in youth and as belonging 
to the degenerative diseases after the age of 40, as Enklewitz has recently 
propounded Perhaps it is more logical to think of it as a difrerent reaction 
at various ages It is concen'’able, also, that the presence of \ascular de- 
generative changes in the pancreas may be a factor m the production of 
diabetes, but it seems unlikely that it is the sole cause If it were so, dia- 
betes in the aged and in patients with high grade h}pertension should be 
more common, unless an elective lascular disease of the pancreas exists 
Also, atherosclerosis in older people is more common in men than in \\ omen 
Diabetes, however, in the same age group is more common in v omen 

Summary 

Calcification of the arteries of the lover extremities (demonstrated 
roentgenologically), which is so common, particularly m the older, uncon- 
trolled diabetic, is essentially absent in early diabetics and m obese people, 
some of whom are potential diabetics 

No evidence was found to show that hypertension or retinal arterio- 
sclerosis could be correlated with the obese patients’ ability to use glucose 
The incidence of h}pertension appears to be higher in older diabetics We 
believe, however, that this is essentially related to obesity and not to diabetes 
The proposal that diabetes in older people is commonly caused by scle- 
rosis of the pancreatic blood vessels is discussed Direct proof that sclerosis 
of the pancreatic vessels causes diabetes cannot be determined by clinical 
methods, nor can it be held responsible as a primaiy cause of diabetes when 
found at necropsy Nevertheless, it seems improbable that such sclerosis 
can be regarded as a general cause for diabetes in older people 
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STUDIES RELATING VITAMIN C DEFICIENCY TO 
RHEUMATIC FEVER AND RHEUMATOID 
ARTHRITIS; EXPERIMENTAL, CLINICAL 
AND GENERAL CONSIDERATIONS 

II RHEUMATOID (ATROPHIC) ARTHRITIS 
By James F Rinehart, M D , San Fiancisco, California 

A border-land between iheumatic fever and iheumatoid arthritis has 
long been lecognized Particulaily in young adults clinical distinction may 
pro\e difficult oi one may find an apparently tjpical rheumatic fevei with 
caiditis progiess into a chaiactenstic rheumatoid aithritis Khnge and 
Gi zimek ^ find that although acute and subacute rheumatic f e\ er and chi onic 
polyarthritis are usually easily differentiated, both disease pictures are so 
closely bound together in the aithritic and general pathology that a “ rheu- 
matic ” basis may be assigned to both Dawson ' has lent further support 
to the concept of a relationship of the two diseases in showing that the 
early pathological change found in the subcutaneous nodules of rheumatic 
fever and rheumatoid arthritis, are essentially identical This evidence, 
together with encouraging early observations made on the joints m scurvy ^ * 
led to a rather extensive study of the scorbutic arthropathy It is the pur- 
pose of this paper to report the findings of this study and to draw attention 
to a rather convincing amount of data suggesting that vitamin C under- 
nutntion may be an etiological factor m at least some of the cases classified 
as rheumatoid arthritis 


Experimental Methods 

The methods employed consisted briefly in maintaining guinea pigs for 
rather prolonged periods of time on a basic vitamin C free diefif supple- 
mented with inadequate amounts of vitamin C To study the influence of 
infection, parts of each experimental series were infected Control groups 

* Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
This work has been made possible by research funds granted from the Christine Breon 
Fund for Medical Research 

The first part of Dr Rinehart’s article appeared in the preceding number of the Annals 
t The basic diet used is as follows 

Per cent 


Ground rolled oats and bran — equal parts b> %olume 56 

Powdered skimmed milk (baked at 110“ for 2 hours) 30 

Butter fat 10 

Sodium chloride 0 5 

Osbome-Mendel salt mixture 1 0 

Dried yeast 1 5 

Cod-hver oil (standardized) 1 0 


Care is used in securing a thorough mixture of the above ingredients Guinea pigs 
eat this diet well and, w’lth adequate vitamin C supplement, grow and thrive 
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of course, weie mdiiitamccl on the basic diet adcqualel} supplemented uith 
vitamin C and subjected to the same infection The mateiial of this study 
compiises 12 senes of expeiiments Inasmucli as pathological obser\ations 
aie in essential agreement m the vaiious cxjieriments, no attempt will be 
made to icpoit indnidual experiments Sufficient detail Mill be found in 
the appended piotocols, to guide aiijonc interested m lepeatmg the experi- 
mental woik No shaip line can be draivn betM'een the experiments pertain- 
ing to iheiimatic fe^ei and to the chrome aithntis An o\cr-lapping occurs 
here as is obseived climcalh 

Tiil Artiirhis or Sonxcbrn ok Ciiroxic Scorw 

One of the fiist objeetue manifestations of Mtamm C deficiency in the 
guinea pig is an ai lliropath} whieli is ch.iiacteii/cd by pain, swelling and 
limitation of moiemcnt m multiple joints 'J'hc joints exhibiting the most 
ob\ious nnohement, and the usual, though not iinaiiable sequence, aie 



Fig 1 Diffuse fusiform swelling of the wrists, an earb" manifestation of Mtamm C 

deficiency in the guinea pig 

knees, wrists, and elbov^s These have been most caiefully studied, but it is 
probable that no joints are immune Figuie 1 illustrates a cliai acteristic 
appeal ance of an eaily arthritic change with a fusifoim SM'elhng about the 
wrists 
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The Early Changes in Scorbutic Arthropathy 

An exhaustive study has not been made of the earliest changes in the 
scorbutic arthritis However, joints of se^eraI animals have been inspected 
shortly after the onset of stiffness and swelling The periarticular tissues 
are seen to show an edematous, hemorrhagic appearance Microscopically, 
red blood cells and seium aie found, spreading apart connective tissue cells, 
and frequently, relativel} broad hyaline streaks of a peculiarly packed fibrin 
are seen At this time or shortly later, the connective tissue cells begin ac- 
tively to prolifeiate, the hemorihagic appearance subsides and we see an im- 
pel fectly vascularized and frequently edematous granulation tissue thicken- 
ing the capsule and obscuring the underlying tendons and bony prominences 

The Arthropathy of Subacute or Chronic Scurvy 

• 

A much more extensive material has been studied in the later stages of 
the scorbutic joint disability For convenience and clarity, it is best to 
consider separately the changes in the vai lous anatomical structures forming 
and surrounding the joint 

Synovial Pi olifei ation and Pannus Foi malion A proliferative reaction 
of the synovial membrane is an almost constant finding Usually associated 
with the synovial proliferation and frequently merging with the proliferat- 
ing cells IS a hyaline “ fibrinoid ” material Figure 2 illustrates a typical 
reaction of this type No sharp distinctions can be drawn between cells 
clearly recognizable as synovial and less differentiated connective tissue cells 
which, intermingled with the fibrinous material, extend from joint recesses 
as long tongue-like processes into the joint cavity and over the articular 
surfaces Figure 3 shows the detail of such a fibrous and “fibrinoid” 
pannus 

Subsynovial and Pentendinons Lesions The connective tissue beneath 
the synovial membrane and that about the tendons inserting around the 
joint present analogous changes Here again, small extravasations of 
blood, stieaks of fibrin and a reactive hyperplasia of connective tissue cells 
contribute further to the SAvelling deformity and limitation of movement 
in the joint 

Aiticulai Caitilage In addition to diffuse thinning, a retrogressive 
change, appaiently a de-differentiation of areas of the articular cartilage, 
IS not uncommonly seen In places the surface of the articular cartilage is 
leplaced by undifferentiated and at times vascularized connective tissue 
The pannus described is, in some instances, adherent to the articular sur- 
faces The retrogressive change at the surface of the articular cartilage 
and apparent “ perichondral ” proliferation are shown in figure 4 

Rarefaction of Bone Thinning of bone trabeculae is characteristic of 
chronic vitamin C deficiency This rarefaction of bone involves apparently 
the entire skeleton but is most prominent at the bone ends The change is 
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Fig 2 A moderately intense proliferation of the synovial membrane from a recess m 
the knee joint of a guinea pig subjected to a subacute vitamin C deficiency and infection 
(beta streptococcus) X 200 

clearly evident in microscopic sections (figure 5), and has been repeatedly 
demonstrated by roentgen-ray examination Figure 6 illustrates this 
change 

Mu<;cle Some degiee of muscle atiophy and degeneration is also a 
characteristic effect of prolonged vitamm C deficiency An inteistitial edema 
of the muscle is frequently seen to contribute to the periarticular swelling 
In some of the more severe deficient states, hemonhagic stippling of the 
muscle may occur Some degree of muscle atrophy or degeneration is al- 
most regularly found Occasionally a widespread muscle degeneration 
dominates the pathologic picture It would appear that this occasional 
severe myopathy is an effect of capillary hemorrhage and consequent cellular 
anoxemia 
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Fig 3 Fibrous and " fibrmoid ” pannus extending from a joint recess of the knee over 
the articular cartilage Relatively acute scurvy and bronchopneumonia {B hronchtscplictts) 
The fibrinous material shows as grayish-black lines in microphotograph X 200 



Fig 4 Showing a retrogressive change in the articular cartilage, a dedifferentiation 
of the surface cells at one side and an apparent penchondrial proliferation vvnth an asso- 
ciated fibrinous material at the opposite surface Subacute scurvy and infection — duration 
48 days Developed spontaneous bronchopneumonia (2? bi oitchtscpficits') on the twenty- 
fifth day X 200 
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Poimticiilo) Reactions — Subcutaneous Nodules The reactions in the 
capsulai tissues aie, peihaps, of greatest inteiest The early sanguinous 
edema has been noted Somewhat latei, the capsnlai connective tissue 
undeigoes a marked proliferative reaction Commonly, streaks of hyalm- 
ized fibnn he m intimate association with the reactive connective tissue 
The tissue, on section, often shows a striking edema Somewhat later, a 



Fig 6 This x-ray shows the hmd leg of a control animal on the left, contrasted with 
a vitamin C deficient animal on the right The excised limbs were exposed simultaneouslj , 
both were in an extended position The limitation of extension is apparent m the scorbutic 
joint The diminished densitj of the scorbutic bone, particularly at the ends about the knee 
joint, is clearly showm This observation has been repeatedly verified 

gradual diminution of the periarticular thickening may occur, coincident 
with the shrinkage of the connective tissue Figure 5 illustrates the topog- 
raphy of the Ultra- and periarticular lesions A most interesting observa- 
tion IS the not infrequent development of discrete circumscribed fibrous 
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tissue iiodulos lu'iK'.ilh liu' skm .ihout the joints SouKtiuK's tluy .tie niove- 
.ihlo heiu’.ith the skin and at otlui limes aie found moic oi less .itfaihed to 
an nndeilyni}; bony pionnneiue 'I he knee loml shown in (1^,011 e 7 shows 
two Slid) snbenl.ineons fibions nodules as well as the (Intkcnni/,^ and de- 
foiniity of the loinl piodmed by scttivy 'I'he position of the joint shows 
the Imntation of e\lension I\'l i( i osc opic sections of the snbcnianeons 
nodules sliow' an (‘dc inatons, {elinkii, fdnons tissue, nsnalh associated with 



I'k. 7 A stiikmy sioihntu .11 llii DjMtliy laiw joint iiliotoj.M.iiilud m an ('vionded po<.i- 
lion, ‘-howinp litnil ilinn of eslension, dilhisc lilnoits lissin. IliiLkinina alionl llic joint and 
two lilnoits snliuilaiK’ons nodnk's UiRonipluatid vit.nnin C dclieiLiiiy Dniation of t\- 
peiiniL'iit — 70 days Dej'ict of dt'tiiiouy, niodcialoly scviu 

iiicfjnl.ii sti.inds of bi illiantly eosiiiopbilit byaliin/ed tibiin (fi{^nie 8 ) 'I'he 
]iy,iline fibiin is in intnn.ile assoti.itioii with connective tissue cells, ,ind .ip- 
peais to tonespond to the “libimoid” dej^eiiei.ilion of j'vlinj'e'* 'riie 
e\pei nncnlally piotlnced snbenlaneons nodules lesemble most closely the 
p.itbolonic incline of the snbcnianeons nodules of iheumalic fevei and the 
cMiliei nodnlcs of ihcnmaloid .11 tin ills, e.\tellonlly close libcd and illnsliated 
by l^awsond 

'rtn, Ei'1o:ct op iNiO'CnoN Huituimvosi n on run CiruoNic Scunw 

'I'hc ai tin lilt pathology clesciibeci otcnis in the absence of any intio- 
cliited 01 demonstiable infetlion. Some infections, liow'cvei, b.ivc been 
found to .iccenin.itc .uicl .iccelei.ile the ii.ilbologit.d plot ess 'I'ins intliicnce 
IS clcaily shown in the following espenment 
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Fig 8 A portion of an experimental subcutaneous nodule developed m an animal 
subjected to chronic vitamin C deficiency and infection Streaks of a brilliantly eosinophilic 
hyalinized fibrin together with a reactive hjperplasia of imperfectly vascularized connective 
tissue constitutes the structure of this lesion, and corresponds closeh to the rheumatic 
nodule X 400 

Expel imental Sei tes 14 

Nov 1, 1934 A group of 13 animals were placed on the basic diet with an 
adequate daily supplement of orange juice (4 c c ) The animals were m groups m 
three cages Nov 23, 1934 One animal in a cage of five developed a spontaneous 
respiratory infection, which w'as later determined to be due to B bronchisepttcus 
Four days later, four other animals in the cage developed the same type of infection 
Eight other animals in two other cages showed no evidence of infection At this 
stage, five non-infected animals were placed in a larger cage with the four infected 
animals, and the group w'as transferred to a separate room Of these animals, fi\e 
were placed on a scorbutic regime, and four continued to receive See orange juice 
daily Four animals were maintained unexposed to infection and subjected to the 
same scorbutic regime In this instance, the scorbutic regime consisted of total 
deprivation of vitamin C for 18 days beginning Nov 29, tlien a supplement of 1 c c 
on alternate days for 16 days, when the experiment was concluded The five scurvy 
and four control animals in the infected cage all show'ed evidence of pulmonarj in- 
fection The scurvy animals exposed to infection all developed frank arthritic mani- 
festations in from 10 to 15 da>s with an average time of onset 13 dajs after the 
deprivation of vitamin C Ihe non-infected scorbutic animals in this series showed 
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no arthiitic manifestations foi periods of 24 to 32 dajs, with an average tunc of onset 
of 31 days Further, the aithntic manifestations in tiie group exposed to both scurvy 
and infection w'eie cleaily moie se\erc than those subjected to seur\\' alone 'I he 
animals exposed to the infection, but given an adequate orange juice supplement, 
although developing infection, show'ed no arthritic manifestations 

It would appear quite evident that the infection, in this instance, aug- 
mented the scorbutic effect in development of the ai tin itic lesions Essen- 
tially similar obseivations have been made with other expeiimcntal infec- 
tions In othei instances, lioweter, this has not been apparent It would 
seem that the type and viiuleiice of the infection are of importance in this 
1 elationship 

Summary or the Pathological Changes in the Scorbutic 

Arthropathy 

The arthritis of subacute or chronic scurvy, uncomplicated or wuth super- 
imposed infection, is characterized within the joint by synovial prolifera- 
tion and “ fibrinoid ” and connective tissue pannus formation The cap- 
sular, peritendinous and mtei muscular tissues show fibim deposition, and 
reactive hyperplasia of an imperfectly vascularized connective tissue These 
changes contiibute to pain, swelling and limitation of mo\ement oi effectual 
ankjdosis m multiple joints Striking lesions, frequently obseived, are sub- 
cutaneous nodules histologically chaiacterized by streaks of fibrin and leac- 
tive hyperplasia of connective tissue, and beaiing a close resemblance to 
“ rheumatic ” nodules Muscle atrophy' and degeneration are regulaily' ob- 
served in the scorbutic arthritis A geneial skeletal rarefaction develops, 
w'hich IS most maiked at the bone ends Certain infections accelerate and 
intensify the arthiitic process, w'hile othei s do not 

Representative Protocoi s 

Seues 7 A'o 1S9 Received basal diet plus adequate orange juice supplement for 
15 days 6/1/33 to 6/8/33, no orange juice 6/8/33 to 6/20/33, 1 cc daily 
6/21/33 to 6/26/33, 0 5 c c dail}' 6/27/33 to 7/16/33, 1 c c daily and 7/16/33 
to 8/2/33, 0 5 c c daily On 6/16/33 the animal was infected bj inoculation of a 
broth culture of beta streptococcus (source spontaneous lymphadenitis of guinea 
pig) The inoculation w’as made into the skin of the left groin, and the animal 
developed a local skin infection and lymphadenitis Coiusc 6/24/33, the left 
knee is stiff with limitation of extension , four days latei , the right knee also stiff 
7/21/33, both knees are stiff and sw'ollen 7/25/33, the elbow's are also swollen 
8/2/33, animal sacrificed Pathological notes General nutrition is fair The 
mucous membrane of the bladder is hemorrhagic A small abscess is present 

=*■ A few observations suggest that vitamin C deficiency may produce m the joints a locus 
of diminished resistance to the actual lodgement of bacteria and so predispose to the develop- 
ment of a truly infectious (suppurative) arthritis This is illustrated by an observation on a 
guinea pig in Experimental Senes Number 12 This animal was in a group subjected to 
chronic vitamin C deficiency, but had exhibited swelling of joints, particularly of one knee, 
that was much more marked than in the other members of the series The temperature W'as 
elevated At autopsy, an acute suppurative arthritis was evident in the most swollen knee 
Cultures of the spleen and inguinal lymph node yielded a green streptococcus 
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between the liver and the diaphragm A little hemorrhage is seen over and under 
the right knee This joint shows capsular thickening, synovial proliferation and 
earlj’- pannus formation 

us S Ao 201 This animal was one of a group subjected to vitamin C deficiency 
for a period of approximately 41 days These animals received 1 c c of orange 
juice tliree times a week during the course of the experiment Weight at onset 
of the experiment, 8/17/33, 374 grams Com sc 9/14/33, slight thickening of 
the tissues about the knees first noted 9/20/33, slight stiffness and thickening of 
the knees, no swelling 9/28/33, weight, 248 grams Knees thickened and stiff 
Animal sacrificed Pathological notes Moderate thickening of the capsule of 
tlie right knee Moderate congestion and hemorrhagic stippling of the bladder 
mucous membrane 

les S iVo 210 This animal was one of a group in the same experiment subjected 
to the same dietary regime but also to infection w ith a hemolytic staphjdococcus 
This animal as the others of the group showed a more marked arthropathy 
than the animals subjected to scuivy alone, even though the local reaction at the 
site of infection was quite mild Comse 9/14/33, knees stiff and slightly thick- 
ened On this date the animal was infected by intracutaneous inoculation with a 
broth cultuie of hemolytic staphj lococci into the skin of the neck A mild non- 
suppuratne cervical adenitis resulted 9/20/33, the right knee is definitel}' 
swollen 9/28/33, botii knees thickened, stiff and swmllen Animal sacrificed 
Some hemorrhage m chest w'all Right knee show's considerable capsular thick- 
ening composed ot a brow'nish granulation tissue There are areas of hemor- 
rhage in this tissue The muscle below' the knee appears edematous and shows 
some recent hemorrhage 

tes 9 No 247 This animal w'as placed on the basal diet 10/25/33 For the 
first 20 days a total supplement of 8 c c of orange juice was given At this time, 
11/15/33, the animal exliibited sw'elhng and stiffness of both knees and tenderness 
of the wrists For the next two and one-half months, the animal received 
alternately adequate and inadequate amounts of orange juice, the average daily 
intake being 17 cc Infection w'as introduced (beta hemolytic streptococcus) 
into the skin of the neck on 12/17/33 After 2/7/34, the animal received 1 c c 
of orange juice daily until death on 4/30/34, approximately six months after the 
onset of the experiment Comse The general nutrition of the animal remained 
fair, and more or less aithritic disability was present in the knees, w'rists and 
elbows throughout the experiment, w'lth scA'eral episodes of swelling Pathologi- 
cal notes At autopsy, a fibrous nodule was found near the left elbow The knee 
and elbow joints on section show'ed bone atrophy and synovial proliferation The 
elbow in addition showed irregularity of the articular surface and apparent peri- 
chondrial proliferation The subcutaneous nodule show'ed hyalin streaks of fibrin 
and reactive hyperplasia of the connective tissue 

les 15 No 368 Animal placed upon basal diet 11/20/34, and maintained with 
an adequate daily supplement of orange juice (4 cc ) to 12/4/34, when the sup- 
plement was entirely removed for 13 days Then animal received orange juice 
1 cc on alternate days until 1/7/35 w'hen sacrificed Comse The temperature 
record indicated that the animal had developed a spontaneous infection about 
12/14/34 Sw'elling of the knees w'as noted 12/15/34 On 12/24/34 the knees 
were swollen and tender, and the elbow's were tender Pathological notes 
Autopsy revealed an extensive bronchopneumonia {B bronchisepticus) The 
costochondral junctures were moderately thickened The capsular tissues of the 
right knee w'ere distinctly thickened w'lth a brow'msh-red granulation tissue 
There was no evidence of fresh hemorrhage A protruding nodule of granula- 
tion tissue W'as found at the inner aspect of the right elbow Sections of the knee 
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showed fibious and fibrinous pannus, bucklinij of the cartilage and fibions tissue 
thickening of the capsule The elbow showed a bioad fibrinous and fibrous tissue 
pannus 

Sliic; 15 No 376 Same senes and dietan regime as 368, without boweecr ain 
e\idence of infection Ibe animal survned until saciificed on 1/31/35 Course 
General condition and nutrition icmaincd good Ibc animal fust de\ eloped 
tenderness of knees w'ltbout an> swelling on 12/14/34 On 12/21/34, the knees 
w^ere tendei and slightly swollen, and the left wrist was swollen and tender No 
elevation of temperature On 1/31/35, the animal sbow'cd stiff, thickened and 
tender knees wnth subcutaneous nodules on both knees (see photograph in tc\t) 
Pathological notes The left knee show'ed diffuse fibrous tissue thickening of the 
capsule, with in addition tw'O subcutaneous nodules The periarticular tissues 
were edematous and congested The right knee showed a similar appearance 
One subcutaneous nodule w'as present The capsular tissue of the right knee was 
1 mm thick The left wTist also showed periarticular thickening 

Fundamental Similarities or the Experimental Lesions to Those 

or Rheumatoid Arthritis 

One familial with the pathology of ihcumatoid aithiitis will at once 
lecognize certain basic similarities of the experimental arthritis described, 
to this condition The study of Nichols and Richardson,® on the pathology 
of chronic aithiitis, lemains a classic Particulaily ivith respect to rheu- 
matoid arthritis, lelatively little has been added to their original obseiva- 
tions The work of Fisher^ has served to confirm and m some lespects 
extend their observations The essential changes can be no more clearly 
or succinctly given than in the words of Nichols and Richardson, who in 
referring to prolifeiative arthritis (rheumatoid) say “ In this type of joint 
lesion the primary change occuis as a piohfeiation of the synovial mem- 
brane and the perichondrium of the articular cavity, combined m many cases 
with a synchronous piohfeiation of the connective tissue and the endosteum 
of the epiphyseal marrow'^ directly beloiv the joint cartilage ” , and furthei 
“The proliferation and extension o\ei the sui face of the cartilage of the 
synovial membrane is the earliest and most marked feature of these joints 
The pannus may be composed of a very lascular gianulation tissue infiltrated 
with lymphoid and plasma cells, with comparatively little intei cellular ma- 
terial oi may be a very dense fibrous tissue with very few vessels and no 
obvious infiltration ” Of the penaiticular and capsulai tissues they state 
“ In all cases of prolifeiative aithiitis changes occur in the capsule, usually 
synchronous with changes m the synovial membiane This change consists 
in a proliferation of the connective tissue of the capsule and leads to a gieatei 
or less thickening usually of the entire capsule ” They note that in the eaily 
stages, there may be a connective tissue with little intercellular substance 
which later becomes denser with more or less hyahnization and vasculai 
obliteration In both stages the tissue may oi may not be infiltrated with 
lymphoid and plasma cells Fisher’s obseivations are in essential agreement 
In addition, he notes that in the more central parts of the articular cartilage 
one may often find shallow ulceis whose floor is foimed by connective tissue 
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foimed by metaplasia of the superficial cartilage cells In the later stages 
of the disease the extreme fragility of the affected bones is noted Llewellyn 
and Jones® haie suggested substitution of the term fibrositis for chiomc 
rheumatism, because they consider the basic anatomic lesion is one of in- 
flammatoiy ovei growth, or hyperplasia of the white fibious connective tissue 
They furthei point out that, m chronic articular rheumatism, the pen- 
articular, subsynoMal and ligamentous tissues are at times more often and 
more deeply affected by the morbid process than the synovial or bony ele- 
ments Emphasis is also placed upon the importance of muscular degenera- 
tions in the rheumatic syndi ome Khnge and Grzimek’s ^ studies indicate 
the importance of the “ fibrinoid ” degeneration in this type of arthritis as 
well as in iheumatic fevei The essential identity of the anatomic lesion in 
the experimentally produced subcutaneous nodules and those of rheumatic 
fever and rheumatoid arthi itis has been noted Considerable significance is 
attached to the expei imental occurrence of this lesion because of its unusual 
character Many observers ha\e stressed the bone atrophy accompanying 
iheumatoid aithritis Indeed, this change formed the basis for the classi- 
fication of the disease as atiophic arthritis by Goldthwait ” Swaim has 
noted the atrophy of the whole bony system in this type of arthi itis Howitt 
and Christie emphasize the importance of the general progressive skeletal 
atrophy which they find demonstrable, before the onset of joint changes 

Summary of the Pathological Similarities between Scorbutic and 

Rheumatoid Arthritis 

It will be seen that there are many pathologic similarities between the ex- 
perimental scorbutic and rheumatoid types of arthritis Features in com- 
mon include syno\ial proliferation and connective tissue pannus formation 
In the capsular and periarticular tissues, connective tissue overgrowth is seen 
in both conditions The hyaline streaks of fibiin usually found in associa- 
tion with the connective tissue hyperplasia of scorbutic arthritis, appear to 
correspond with the “ fibrinoid ” degeneration, which Khnge finds to be a 
basic lesion in the rheumatic diseases Retrogressive changes m the articu- 
lar cartilage are observed in both scorbutic and rheumatoid arthritis In a 
few instances, fibrous tissue transformation of the subarticular marrow, 
noted by Nichols and Richardson in proliferative arthritis, has been seen 
in the scorbutic joints General skeletal atrophy, most marked at bone ends, 
is seen in both the experimental and clinical arthritis Muscle atrophy and 
degeneration occur in both conditions Finally, fibrous nodules develop 
beneath the skin in experimental animals, that are remarkably like the earl} 
subcutaneous nodules of rheumatoid arthritis One microscopic feature 
commonly but not constantly observed in rheumatoid arthritis is the presence 
of focal collections of lymphocytes in and about the synovial tissues This 
change has been seen in only a few instances in the scorbutic joints and has 
never been a prominent feature It is possible that if a more chronic process 
were produced experimentally, this lesion might be observed 
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Discussion 

Scatteied lepoits ha^e dnccled attention to joint disabilities in the 
picsencc of vitamin C deficiency Jackson and Moore’" noted the promi- 
nence of joint manifestations m guinea pigs fed an exclusively milk diet 
Smith’* observed that the first manifestations of scuny m guinea pigs aie 
swollen and tender joints The diet emplojed by her consisted of a paste 
made of alfalfa meal and wheat floui with nhole oats and water given ad lib 
Ho^^e” fed guinea pigs rolled oats and fat free milk supplemented with 
small amounts of carrot and lettuce By legulating the intake of carrots 
and lettuce he maintained the animals in a deficient state for periods of three 
months to a year His inteiest was primanl)' m dental degenerative 
changes, but he states “ The usual joint affections occur to a marked degree, 
and when this condition has been maintained for a long time and the animals 
aie restored to a normal diet, it is found that the legs haAe become fixed m 
an abnoimal position This seems to us to be more like rheumatism and 
arthritis deformans than many expei imeiital conditions that ha^ e been called 
such” Stiner,’® in a paper entitled “ Expei iments on Rheumatic Diseases 
m Animals,” observed that young guinea pigs fed steiihzed food (e g , hay, 
turnips, oats) and various kinds of prepared milk, developed joint swelling, 
disability and deformity He recognized the vitamin C deficiency of the 
diet but was also inclined to ascribe a dnect noxious effect to the pasteurized 
milk He was impiessed by the genet al similarity of the manifestations in 
the animals to the manifestations of iheumatism in man It will be recog- 
nized that the expei imental diets employed by the investigators cited are 
probably deficient m other food factois than vitamin C, including salts 
and other vitamins, although the outstanding deficiency was certainly of 
vitamin C 

Gener\l Considerations 

Many of the epidemiological factors, pieviously considered,’® which 
apply to rheumatic fever, peitain also to iheumatoid arthiitis The evidence 
indicating the existence of latent scuivy and the factois i elating to storage 
and utilization of vitamin C are equally peitment The observations sug- 
gesting that the vitamin C requiiement may be enhanced by achlorh}dria 
would appear significant m view of the relatively high incidence of this 
factor m rheumatoid aithritis The data cited, indicating the depleting 
effects of fatigue and certain infections on the oiganic stoies of AUtamin C, 
suggest auxiliarjf mechanisms that might precipitate a significant deficiency 
state 

The impaired peripheial ciiculation, emphasized by Pembeiton and 
Osgood’* in rheumatoid arthritis, would appeal explainable on the basis of 
vitamin C deficiency The pathology of chionic scurvy is dependent, to a 
considerable extent, upon the impaiiment of the capillaiy wall and attendant 
ciiculatory inadequacies 

The importance of acute infections and of focal infection, emphasized 
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particularly by Cecil and his school, is not denied Indeed, the experi- 
mental data strongly suggest that certain infection may accelerate and ag- 
gravate the scoibutic aithritis, and m some instances, it would appear that 
the deficiency may, by lowering the resistance of the joint tissues to cir- 
culating bacteria, favoi their lodgement and the development of a truly 
infectious (purulent) arthritis Milder infections might occur with less 
virulent oigamsms 

Howitt and Christie dnect attention to the prodiomal s}mptoms fre- 
quently preceding the onset of rheumatoid arthritis These include loss 
of appetite, tachycardia, fall m blood pressure, a slight^ raised temperature, 
sweating of the hands and feet, dermatographia, tremor, nervousness, loss 
of weight, an extreme degiee of fatigue, disability, and vague muscular 
pains It would seem significant that many of these symptoms are charac- 
teristic of latent scurvy 

There is a definite tendency among students of the subject, to consider 
rheumatoid arthritis a general constitutional disease with joint manifesta- 
tions as its most seiious feature This is clearly evidenced by the reports 
of the American Committee for the Control of Rheumatism and of the 
Committee of the British Medical Association as well as by numerous 
individual studies The general atiophic changes often encountered in rheu- 
matoid arthritis, involving skin, hair, fingernails, muscles and bony skeleton, 
have been particularly noted by Swaim Swollen, puffy, edematous gums 
are frequently seen in this disease Swaim observes “ The gums are 
spongy and teeth decay easily The mouth resembles that of a scurv} 
patient ” 

klany wi iters have stressed the importance of nutrition, notably 
Goldthwait,®" Burnett and Ober,"'* Howitt and Christie, Irons,®'* Fletcher,®® 
Pemberton,®® Rowlands ®^ and Hall ®® The latter notes “ We are con- 
stantly seeing patients with se^ere arthritis, who for months or years have 
been eating inadequate or deficient diets In such cases, the diet has been 
the depleting factor ” Rowlands,®" and Fletcher and Graham ®® have pre- 
sented indirect evidence that vitamin B deficiency may operate in the etiology 
of rheumatoid arthritis The evidence is based essentially upon the fre- 
quent obseivation of atony of the musculature of the colon Fletcher and 
Graham gave patients high vitamin diets with particularly generous amounts 
of vitamin B and observed improved tone in the bowel and frequently much 
clinical benefit It is not improbable that vitamin B deficient states do in- 
directly contiibute to development of arthritis Nutritional inadequacies 
are likely to be multiple Vitamin B deficiency appears to act largely 
through limitation of the voluntary food consumption by impairment of 
appetite In this w^ay, an inadequate vitamin C intake might follow m its 
wake, particularly if the food selection did not include the richer sources of 
this factor 

Although it is not the primaiy purpose of this paper to report clinical 
studies of rheumatoid arthritis which are in progress,®® certain general facts 
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have emerged which appeal woith} of comment In the fust jilacc, careful 
inquiiy into dietary habits of persons suffering fiom this disease has in- 
dicated that a very coiisideiable numbei liave been on faulty diets, and in 
many instances, surprising!} low in \itamin C containing foods Further, 
capillary resistance tests (an index of latent scurvy) have shown, in general, 
low levels, and wnth the institution of high \itaniin C containing diets, these 
levels have iisen Seeeral cases reported here exemphf} these findings 

CvsE Reports 

Cflfc 1 STB, white male, aged 42 On January 15, 1934, the patient thought 
that he had sprained his right ankle The nevt morning, he found his knees, elbows 
wiists and ankles were stiff The left knee was consider.ihly swollen and the other 
joints less so He entered the San Francisco Hospital, Febr 10, 1934, show'ing 
moderate s\velhng and pain in wrists, knees and the right ankle Study of his dietary 
habits revealed striking inadequacies for several years due to unemplo>ment 
Cracked oats, bread, coffee, beans and stews formed the bulk of his foods Just 
pieceding the onset of arthritis, the diet had been somewhat more generous but still 
low in vitamin C More than usual physical work and exposure immediately preceded 
the onset of arthritis Capillary resistance tests (Dalldorf method) gave low read- 
ings The dental condition was e\ti emely bad with reddened, edematous gums The 
patient was gn^en the routine hospital diet wnth a daily supplement of one quart of 
orange juice Improvement W'as rapid and recovery complete without further therapy 
Four months later, the patient w'as found to have remained asymptomatic The 
capillary resistance level had returned to normal 

The piesence of vitamin C deficiency heie can hardly be doubted In 
fact, it appeal s that the patient probably suffered a scorbutic arthritis wdiich, 
how^ever, was clinically considered to be an early, relatively acute, rheumatoid 
type of arthritis 

Case 2 C H , white female, aged 42, entered University of California Clinic, 
January 1, 1934, with a complaint of pain and sw'elhng of right foot and ankle for 
past eight months At the onset, she had an attack of pleurisy Transient pains 
appeared in her elbows and ankles A few days later, the pain in the left ankle 
became very se\ere At about the fourth w'eek, the ankle w'as said to be of a bluish- 
red color At the clinic, the ankle showed a diffuse hard sw'elhng wuth a yellowush 
area of discoloration at the medial aspect Roentgen-ray examination revealed 
marked atrophy of the bone about the ankle joint The roentgen-ray diagnosis was 
acute infectious arthritis Diet analysis by an experienced nutritionist revealed a 
low intake of vitamin B and wdiat was considered a veiy low' intake of vitamin C 
The capillary resistance test show'ed a surprisingly low strength The ankle was 
placed m good position in a light ambulatory splint, and the patient returned to her 
home with diet instructions to supply a A'erj' generous amount of vitamin C One 
month later, excellent improvement in the condition of the ankle was noted The 
capillary resistance showed a moderate but definite elevation A report of recent 
date indicates little or no residual disability 

Case 3 AH, white male, sailor, aged 45, entered U C Hospital, March 1, 1935 
with a typical erythema multiforme and a mild arthritis, dating back two w'eeks On 
entry, examination showed swelling of knees with excess fluid, and some limitation 
of movement m shoulder Dietary inquiry revealed generous and apparently adequate 
food intake including vitamin C up to five months ago, when the patient lost his job as 
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a merchant sailor Since that time, the patient had been on relief, receiving- a small 
cash allowance He prepared his own food The caloric intake was relatively gen- 
erous, but except for potato, practically no vitamin C-containing foods were consumed 
He ate little or no fresh fiuit or vegetables m this period Capillary resistance tests 
were considered within normal limit Oral hygiene was poor, and the gums were 
puffy, red and edematous On March 3, 1935, the patient was started on daily doses 
of sodium ascorbate (250 mg ) intravenously The following day, the left wrist was 
painful to movement, and there was thickening over the first metacarpal phalangeal 
articulation The erythema showed evidence of clearing March 7 Pam and 
swelling m knees were subsiding, and the wrist pain had gone Progressive clinical 
improvement ensued, which has persisted to date, in spite of the fact that a suppurative 
inguinal 1 j mphadenitis has developed At the present, five weeks after entry, the 
skin IS clear and patient is free of arthritis The general condition is improved and 
gums appear firmer The patient was given 7 daily doses of sodium ascorbate (250 
mg each) mtrai enously, then doses three times a week for three weeks, following 
which he was advised to eat vitamin C-contaming foods 

Case 4 L H F , male, aged 34 This patient is one who had a chronic arthritis 
of the rheumatoid type with marked disability and deformity A more or less pro- 
gressive development dated back to an onset 16 years previously Dietary habits 
indicated a moderately but not severely low intake of vitamins B and C-containmg 
foods Capillary resistance tests gave strikingly low readings The gums were puffy, 
reddened and retracted The arthritic disability consisted in stiffness, deformity and 
pain in hands, wrists, elbows, feet and ankles The patient was instructed to take 
one pint of orange juice daily He has been on this regime for 15 months Grad- 
ually the capillary resistance has returned to a nearly normal level at present Al- 
though improved, it was distinctly low six months after onset of dietary regime 
Although he has had recurrent attacks of pain in one or more joints, the painful 
episodes are distinctly less frequent and less severe The patient considers his gen- 
eral sense of well being and arthritic condition distinctly improved 

The writer does not wish to be guilty of the single-minded zeal warned 
against by Pemberton Indeed, he is in complete sympathy with a broad, 
unbiased approach to the problem, and realizes that many factors, some 
known, others not, he in the background It is felt, however, that the evi- 
dence indicates that vitamin C deficiency may operate as an important fac- 
tor in the etiology of some cases of rheumatoid arthritis, and that the con- 
cept IS worthy of serious consideration 

Summary and Conclusions 

Subacute or chronic vitamin C deficiency m the guinea pig produces an 
arthropathy with manifold similarities to rheumatoid arthritis These in- 
clude synovial proliferation, intra-articular pannus formation, periarticular 
fibrous tissue overgrowth, bone atrophy and subcutaneous nodules In 
certain instances, superimposed infection accelerates and accentuates the 
pathological process In this study, infection in the presence of adequate 
vitamin C nutrition failed to produce arthritis Brief evidence is presented 
that vitamin C deficiency may, by producing a locus of diminished resistance, 
also operate as a predisposing factor in the etiology of truly infectious (sup- 
purative) t}pes of arthritis The general atrophic changes found in rheu- 
matoid arthritis involving bony skeleton, muscle and skin, are seen also in 



688 


JAMES r RINEIIARl 


chionic vitamin C deficiency EMclcnce indicating the piobablc clinical 
impoitance of latent scurvy, and the depleting effect of fatigue and certain 
infections on the oiganic stoies of vitamin C, is noted Clinical data are 
cited that the nutiitional habits are fiequentlj imperfect preceding the onset 
and during the course of iheumatoid arthiitis Expenmental, epidemiologi- 
cal and clinical evidences afford the basis for the concept piesented, that 
vitamin C deficiency may operate as a factor in the etiology of some cases 
classified as iheumatoid aithritis 
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THE EFFECTS OF CHRONIC DISEASE OF THE LIVER 
ON THE COMPOSITION AND PHYSICOCHEMICAL 
PROPERTIES OF BLOOD* CHANGES IN THE SE- 
RUM PROTEINS; REDUCTION IN THE OXYGEN 
SATURATION OF THE ARTERIAL BLOOD ^ 

By Albert jM Sxlll, f MD, FACP, Rochcstei, Minnesota 

There are many problems m connection with chronic parenclwmatous 
disease of the h\er which have never been satisfactonly explained on an 
anatomic basis alone For instance, it is difficult to understand win certain 
individuals with moderate or advanced degrees of nodular cirrhosis ha\e 
minimal sjmptoms oi none at all , cirrhosis is frequently dIsco^ ered at opera- 
tion or necropsy in cases in which there have not been any s}mptoms of it, 
and this has given rise to much discussion as to what compensatory processes 
are involved While it is true that the In er possesses extraordinar} powers 
of regeneration and a large functional reserve capacity, these facts do not 
fully explain the persistence of anatomic changes m the organ and the 
maintenance of normal or nearly normal health 

One also sees numeious examples of “toxic” or other types of cir- 
rhosis, m which recovery takes place even after all of the signs and symptoms 
of late hepatic disease have developed In some of these individuals, as 
in the experimental animal, the liver apparently returns to a normal ana- 
tomic and physiologic state, m others, the liver retains the appearance of 
disease, but for all piactical pui poses it is functionally sound The cirrhosis 
which is associated with splenic anemia is a case m point, it does not dis- 
appear after splenectomy, but the patient may be greatly improv ed in health 
by this procedure, and hepatic function may show only minor abnormalities 
when studied by means of appropriate tests 

These clinical observations, as well as numerous physiologic studies, 
lead one to believe that the liver is somehow concerned m the maintenance 
of the “ internal environment ” and that when under certain conditions it 
fails in this respect, a vicious circle is developed, leading to progressive 
disintegration of the hepatic parenchyma and further changes m the pin sio- 
logic constants of the living organism It is natural to search for such 
changes m the blood, since the liver is intimately connected with the pro- 
duction of certain of its constituents The studies to be reported are 
concerned with the piobable relation of the liver to the maintenance of the 
serum proteins and with the occuirence of changes m the oxygen content 
of arterial blood secondary to hepatic disease It is apparent that changes 
m both of these physiologic constants have some bearing on the clinical 

*Read at the Philadelphia meeting of the American College of Physicians, May 1, 1935 
From the Division of Medicine, The Mayo Clinic, Rochester, Minn 
t With the technical assistance of Elizabeth Maclay, B A 
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manifestations of hepatic damage and that they may be m some manner 
related to the production of the “ vicious circle ” of progressive deteriora- 
tion or destruction of the liver cells 

Serum Proteins in Hepatic Disease 

The relation of the liver to the production of plasma proteins has been 
disputed, although it is generally agreed that fibrinogen is exclusively a 
hepatic product,^" it is not certain that serum albumin and serum globulin 
are manufactured m the liver alone Direct proof is not available at 
piesent, but experimental data furnish some indirect evidence implicating 
the liver m formation of these substances 

Kerr, Hurwitz and Whipple in a series of papers (1918) re- 

ported that there was regeneration of the serum proteins following plasma- 
pheresis and that the globulin was replaced more rapidly than the albumin 
They noted that, after a 50 per cent depletion of serum proteins, regenera- 
tion took place m from five to seven days, which happened to be exactly 
the time required for regeneration of the liver cells after an episode of 
hepatic necrosis produced by carbon tetrachloride It was also observed 
that phosphorus and carbon tetrachloride poisoning resulted m moderate 
decreases m the serum proteins, and that regeneration of the protein oc- 
curred slowly in the presence of hepatic injury or of an Eck fistula 

Sawada later observed a decrease in the albumin and an increase in the 
globulin content of the serum following experimental schistosomiasis, and 
m phosphorus, chloroform, and carbon tetrachloride poisoning, and Boll- 
man has noted similar changes in experimental hepatic lesions produced 
by various substances Fiessmger and Gothic have shown a decrease in 
the total protein content of the serum after hepatectomy and a decrease m 
the total protein, with reversal of the albumin-globulin ratio after the pro- 
duction of an Eck fistula Recent work (1934) from Whipple’s^®’"® 
laboratory has given support to the theory that the liver is intimately con- 
cerned in the formation of serum proteins These studies suggest that there 
IS a reserve of protein-buildmg material m the organism which is stored, 
at least in part, m the liver and which is probably at least 50 per cent albumin 
or albumin-producing material Whipple and his coworkers also concluded 
that there is probably a dynamic equilibrium between tissue and plasma 
protein, in which equilibrium the stored material in the liver probably 
figures 

1 here is a long series of reports on the relation of hepatic disease to the 
level of serum protein, the first of which contained the observations of Gil- 
bert and Chiray, and Grenet^>==’‘’«’^«-“' (1907) It has 
been observed repeatedly that in advanced chronic hepatic disease, there is 
frequently a moderate reduction in the total amount of serum protein, the 
diminution occurring chiefly in the albumin fraction, with reversal of the 
albumin-globulin ratio In the less advanced cases, the albumin may be 
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only moderately reduced and the globulin actually increased, infection prob- 
ably IS responsible for the latter finding®- In any type of bcpatic disease, 
bowevei, the effects on the albunim-globubn latio are inucb the same In 
advanced cbiomc hepatic disease, albumin-globulin ratios as Ion as 0 3 have 
been observed, m less seiiotis t}pcs. the changes aic not so marked or con- 
stant, and the ratio tends to return to normal as lmpro^ement takes place 
The data m a small senes of selected cases observed during the last year are 
presented graphically in figure 1 These results are in accord with the 



Normals 

Fig 1 The serum proteins and albuniin-globuliii ratios in \arious types of liepatic disease 

reports on clinical cases mentioned in the literature and also with those 
recently reported by Myers and Keefer®® In a fairly laige series of cases 
of all types of hepatic disease I have found only a few m which the normal 
albumin-globulin ratio was not disturbed, although the total proteins were 
not necessarily reduced The rapidity with which changes m the total pro- 
tein and the albumin-globulin ratio may take place is rather striking, and 
lepeated determinations on the same individual indicate that these changes 
may not be without some prognostic significance Peters and Eiscnman 
have properly raised the objection that these variations in the serum proteins 
may be of nutritional origin, rather than being attributable to failure of 
production of protein in the liver However, the degree of malnutrition in 
many of the cases cited was not conspicuous, and the rapidity with which 
variations occur is not easily explained on a nutritional basis It has also 
been noted that in hepatic disease, feeding of protein has little effect on 
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either the total serum protein or on the albumin-globulin ratio The amount 
of protein lost m ascitic or edema fluid does not seem to be a factor , Barnett 
and his collaborators noted one patient who lost an average of 10 gm of 
protein daily in the ascitic fluid over a long period of time and yet main- 
tained the plasma pioteins at a fairly constant although somewhat lowered 
level In general, the clinical and experimental evidence related to lowered 
serum protein in cases of hepatic injury seems to indicate a failure of pro- 
duction of protein or protem-building substances on the part of the liver, 
with an altered equilibrium between circulating and stored protein The 
fact that changes occur chiefly in the albumin fraction is m accord with the 
previously observed fact that it is formed less readily than globulin ® 

The principal effects referable to the reduced albumin content of blood 
serum of patients with hepatic disease are obviousl)’- related to the produc- 
tion of ascites and edema The “ edema level ” (4 to 5 gm per 100 c c ) 
for the total serum proteins is not often reached, but the disproportionate 
reduction m serum albumin may reduce the osmotic pressure of blood serum 
sufficiently to produce transudation, especially in regions where venous 
stasis occurs As Wells and his collaborators have shown by direct meas- 
urement, the specific osmotic pressure of serum is a linear function of its 
concentration of albumin, the globulin content is relatively unimportant 
In malnutrition, edema may occur with values for serum albumin of less 
than 3 gm per 100 cc^®, m the serum of nine of 11 patients with ascitic 
cirrhosis (figure 1), the value for albumin w'as 3 per cent or less In the 
cases of obstructive biliary cirrhosis, and in those of intrahepatic jaundice, 
the albumin was at or near the 3 per cent “ edema level,” but not more than 
4 per cent in any case These patients had neither ascites nor appreciable 
edema It should be noted that ascites in hepatic disease does not neces- 
sarily depend on the level of serum albumin alone, since one encounters 
readings of 3 5 to 4 gm per 100 c c in the presence of ascites, and lower 
figures in cases in which ascites is absent, such factors as portal venous 
stasis and chronic peritoneal irritation must also play an important part 
The lowered serum albumin is a contributing factor only Other effects 
of a low^ered content of serum albumin on the organism are largely matters 
of conjecture, disturbances in general tissue nutrition may be produced by 
this means, but proof is lacking One diagnostic procedure the Takata-Ara 
reaction, may be dependent on variations in the content of serum protein, 
and especially on the relatively high values for globulin , a small experience 
with this test indicates that there is possibly some correlation betw^een posi- 
tive tests and reversed albumin-globulin ratios 

One may conclude that one of the fairlj. constant effects of parenchvma- 
tous hepatic disease is reduction in the serum albumin and reversal of the 
albumin-globulin ratio, that these changes are most probablj^ related to 
deficient production of protein by the liver, and that for this reason they 
may ha-\ e some diagnostic and prognostic significance , and finally, that the 
serum albumin is often at or near a level w^hich makes the pioduction of 
ascites and edema relatively easy 
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Reductions in the Oxygen Saturation or the Arterial Biood 

My attention was first called to the possihilit} of anoxemia being a 
factor m hepatic disease by the woik of Rich, who noted that in pernicious 
anemia there was atrophy of the cells around the central \ems of the hepatic 
lobules, presumably the result of ox 3 'gen want He showed subsequently 
that the same lesions were present after simple hemorrhage m experimental 
animals, and confiimed MacCallum’s obscivations that this same type of 
atiophy was found in certain tj'pcs of chronic passu e congestion of the 
livei Later Rich and Resnik showed that if animals were kept in an at- 
mosphere low in oxygen, atrophy of the cells of the central portion of the 
lobule developed, Campbell and Rosin have made similar observations, and 
Loewy has noted certain physiologic and chemical changes in the In er under 
the same conditions With these findings m mind, the possible i elation of 
oxygen ivant to other chronic hepatic lesions was investigated 

Methods and Techmeal Co7i'iidciation<; Arterial blood for analysis 
was obtained by arteiial puncture from the brachial artery^ under local anes- 
thesia with procaine Venous blood Avas drawn, without stasis, from the 
median or the basilic vein A sterile syringe containing 5 c c of sterile min- 
eial oil, free of air bubbles but not pre\iously e\acuated, was used m collect- 
ing each specimen Immediately after withdrawal, the blood was placed 
under mineral oil in a small beaker, and a few crystals of potassium oxalate in 
the beaker were mixed with the blood by' gentle stirring with a small glass rod 
Analysis of these samples was made for oxygen and carbon dioxide content , 
most of the analyses were completed within an houi , all were completed 
within three hours after the blood was drawn In a few cases the deter- 
minations were repeated four to six hours later This delay resulted, in 
each instance, in only slight increase ( 1 to 2 per cent) in the oxy'gen content 
of the oil-protected sample Samples of blood used for determination of 
oxygen capacity were equilibrated with room air and at room temperature 
by rotating m a ISO cc separatory funnel for 15 minutes or longer, con- 
stant rotation of the funnel insured maximal exposure of the blood The 
technic and apparatus used in detei mining oxygen and carbon dioxide in 
arterial and venous bloods were essentially' those described by Van Sly'ke 
and Neill in 1924, using a modified oxy'gen absorption mixture as introduced 
by Van Slyke in 1927 Determinations were done in duplicate, simul- 
taneously, on two machines of the closed manometer type “ Percentage 
saturation,” more correctly stated as *' percentage oxygenation,” was cal- 
culated by dividing the oxygen content by the oxygen capacity, both content 
and capacity were expressed in volumes of oxygen m 100 c c of blood 

Case Reports 

Case 1 The first case studied was that of a man, aged 46 years, of pronounced 
alcoholic habits, who presented himself because of weakness, loss of Aveight, and 
jaundice of two months’ duration On examination the peculiar, dusky color of the 
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facies attracted attention, there seemed to be definite cyanosis in addition to visible 
jaundice Examination of the lungs gave entirely negative results The heart was 
slightly enlarged , the apex was felt just to the left of the nipple line The pulse rate 
averaged about 100 beats per minute while the patient was at rest, and the patient was 
definitely dyspneic on slight exertion The blood pressure, in millimeters of mercury, 
was 130 systolic and 90 diastolic The liver was symmetrically enlarged and firm, 
the spleen could not he felt, and there was a small amount of free fluid in the abdomen 
The urine was negative There were 16 gm of hemoglobin per 100 c c of blood, as 
measured by spectrophotometnc methods, corresponding to an oxjgen capacity of 21 4 
volumes per cent The erythrocytes numbered 3,780,000, and the leukocytes 9,400 per 
cubic millimeter of blood, and the differential formula was normal Examination of 
stained blood smears disclosed slight macrocytosis A serologic test for syphilis was 
negative Roentgenologic and fluoroscopic examinations of the chest revealed nothing 
of importance, except slight, diffuse widening of tlie aortic shadow The urea, uric 
acid, and sugar content of the blood serum were normal The bilirubin content of 
the blood serum was 4 4 mg per 100 cc The fragility of the erythrocytes w'as nor- 
m d The liver functional test with bromsulphalein disclosed retention of dye, grade 
4 A galactose tolerance test revealed excretion of 3 36 gm of reducing substance 
in five hours There w'as definite oxygen unsaturation of the arterial blood, as is 
showm in table 1 Spectroscopic examination of the blood did not give evidence of 
methemoglobin or sulphemoglobin 

The patient w'as reexamined tw'o months later The slight cjanosis and jaundice 
were unchanged, and the liver was definitely smaller, but the anemia had increased 
somew'hat, the concentration of hemoglobin was 11 1 gm per 100 c c of blood, cor- 
responding to an oxygen capacity of 14 8 volumes per cent The liver functional test 
with bromsulphalein gave evidence of retention of dye, grade 3 Careful reexamina- 
tion of the lungs and heart by physical, roentgenologic, and fluoroscopic means d,d not 
give evidence of any definite pulmonary or cardiac lesion 

At the last examination, four months later, the patient was definitely dyspneic 
and orthopneic, and both the cyanosis and ascites apparently had increased somew'hat 
Again, no pulmonary or cardiac lesion could be demonstrated to account for the 
anoxemia Saturation of the arterial blood with oxygen was even low'er than befoie, 
and saturation of the venous blood, which previously had been within normal limits, 
was significantly reduced Retention of bromsulphalein, grade 2, persisted After 
inhalation of 50 per cent oxygen for 10 minutes, the arterial saturation of oxjgen w'as 
only 88 per cent It seemed possible that the cyanosis w^as connected in some w'ay 
w'lth the probable hepatic cirrhosis, since there were no cardiac lesions or lesions of 
the respiratory tract to explain the condition 

The patient died suddenly one month later, from a profuse gastrointestinal hemor- 
rhage Roentgenologic examination of the stomach previously had been negatne, 
and it was assumed that the source of the hemorrhage was esophageal varices 

Case 2 The second patient, an obese man, aged 49 years, presented a typical 
clinical picture of portal cirrhosis, probably of alcoholic origin An adenomatous 
goiter with mild hyperthyroidism, and a basal metabolic rate 25 per cent above nor- 
mal also W'as present, but there was no demonstrable cardiac incompetence at an> 
time The oxygen content of the arterial and venous blood w'as determined before 
and after thyroidectomy, and again several months later, the results are noted in table 
1 To conserve space, further details of the clinical course are omitted Because 
of the complicating factor of the hyperthyroid state and the possible effect on the 
circulation, these data maj not be admissible as evidence 

Case 3 This patient, a man, aged 58 years, presented a somewhat different 
situation, in which extraneous factors were fairly well eliminated He also had a 
definite history of alcoholism He presented himself at the clinic because of jaundice 
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Carbon monoxide capacity of blood 14 0 volumes per cent, iron content 29 4 mg per 100 c c 



CHRONIC DISEASE OE THE LIVER 


697 


of five months’ duration, and ascites and edema of two i\eeks’ duration Physical 
examination re\ealed a dropsical and jaundiced individual who was in poor general 
condition The diaphragm was somewhat elevated, and a few inconstant, moist rales 
were heard at the bases of the lungs posteriorly The abdomen was distended with 
fluid, and there was definite edema of the legs and genitalia Examination of the 
heart revealed no objective findings of consequence The systolic blood pressure, in 
millimeters of mercury, was 132, and the diastolic, 82 The pulse rate was 112 beats 
per minute Visible collateral circulation was noted over the abdomen, and tlie liver 
was moderately enlarged The patient was hospitalized immediately for furtlier study 

Among the significant laboratory findings were definite macrocytic anemia, the 
value for hemoglobin was 10 gm per 100 cc, corresponding to an oxygen capacity 
of 13 4 volumes per cent, and erythrocytes numbered 3,170,000 per cubic millimeter 
of blood The urea content of the whole blood was 22 mg , and the bilirubin content, 

4 4 mg per 100 c c Liver functional tests disclosed retention of bromsulphalein, 
grade 4 Electrocardiographic examination was negative Roentgenologic examina- 
tions of the chest gave no evidence of appreciable increase in density at the bases of 
the lungs The arterial oxygen saturation was reduced (table 1), and there was only 
slightly greater saturation after 4,000 cc of ascitic fluid had been withdrawn by 
paracentesis There was, how^ever, a slight rise in the oxygen saturation of the 
venous blood after this procedure Following paracentesis, the cardiac output w'as 

5 6 liters per minute (2 55 liters per minute per square meter of body surface) The 
blood was negative for methemoglobin and sulphemoglobin on spectroscopic examina- 
tion A few days after the second series of oxygen studies, a small area of con- 
gestion W'as made out in the base of the right lung, both by physical means and by 
roentgenologic examination The patient was kept in an atmosphere containing 50 
per cent oxygen for several days, in which time the chest cleared up entirely, and the 
arterial oxygen saturation rose to practically normal Following a blood transfusion 
and another paracentesis, the patient w'as dismissed from the hospital considerably 
improved He died, however, two months later in typical hepatic coma Throughout 
his stay in the hospital the chest was examined daily for any lesion which might of 
Itself tend to produce anoxemia, but wuth the exception of the small area of con- 
gestion previously referred to, there were never any findings of consequence As 
has been noted, the original oxygen studies w'ere made before and after paracentesis, 
while the chest was, for all practical clinical purposes, clear, although some edema of 
the alveolar walls could not, of course, be excluded 

Comment 

With these three cases in mind, further study of the problem was begun, 
and determinations of oxygen were made on the arterial and venous blood 
of a series of patients who had portal cirrhosis, a group of controls was 
checked at the same time 

Of 20 persons studied, consisting of ambulant individuals of both sexes, 
chiefly healthy laboratory workers or patients who had peripheral vascular 
disease, the oxygen capacity of the blood ranged from 16 8 to 22 9 volumes 
per cent, with a mean of 19 6 volumes per cent The arterial oxygen satu- 
ration varied from 90 8 to 98 4 per cent (average 94 7) , the lowest reading 
was obtained on a patient who had thromboangiitis obliterans and extensive 
phlebitis, moreover, some antecedent pulmonary infarction could not be 
absolutely excluded Thirteen hospital patients, chiefly patients with com- 
plicated or recurrent peptic ulcers, cholecystic disease, or gastric carcinoma 
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Without evident metastasis, were also examined In this gi otip, the oxygen 
capacity ranged from 16 0 to 23 2 \oIumes per cent, with a mean value of 
18 4 volumes per cent, the average arteiial oxygen ranged from 92 to 95 
per cent, with a mean value of 93 per cent As might be expected, the 
average venous saturation was slightl)' lower in the ambulant group (64 7 
per cent) than in individuals who were at more or less complete rest in bed 
(67 6 per cent) The figures relative to the ambulant patients are similar 
to those given by Peters and Van Slyke, and by liarrop, for normal sub- 
jects, the results on patients who were confined to bed were slightly lower, 
a fact which may be explained by then inactivity, weakness, and possibly 
by a sluggish pulmonary cii dilation 

Data on the oxygen capacity, content and peicentage saturation of ai- 
terial and venous blood in a group of 20 additional patients who had portal 
cirrhosis are given in table 2 It should be noted that five patients of the 
group (cases i4 to 18 inclusive) displayed only minor degrees of arterial 
oxygen unsaturation , that three of these had syphilitic cirrhosis , and that 
one of this group of three (case 11) was definitely anemic and had no as- 
cites at the time of examination In this case, however, there was definite 
oxygen unsaturation of the arterial blood (12 2 per cent) on light exercise 
Another of this group of three (case 16) had had ascites intermittently for 
three years, but had remained in good general condition The third (case 
19) had had a recent profuse gastrointestinal hemorrhage and at the time 
of examination was very anemic Of the remaining 15 patients, two (cases 
4 and 5) demonstrated arterial oxygen unsaturation of more than 15 per 
cent, and both were in very poor condition, death occurring within a few 
weeks after the examination in question Somewhat more than half of the 
whole group had a percentage oxygenation (85 to 90 per cent) of arterial 
blood, corresponding to that which is found in normal persons living at high 
altitudes Jaundice apparently was not essential for the presence of anox- 
emia, the amount of ascitic fluid and the degree of abdominal distention in 
the group also varied considerably, without apparent effect on the degree of 
oxygen unsaturation of arterial blood The actual percentage of hemo- 
globin present, and consequently the oxygen capacity, did not appear to be 
a factor, although the arterial blood of the most anemic patient m the group 
was of approximately normal oxygen saturation With improvement m 
the patient’s condition (two cases), normal values for oxygen saturation 
were obtained 1 he acuteness of the hepatotoxic process, its severity, and 
the general condition of the patient seemed to be paralleled roughly by the 
percentage oxygen saturation of the blood m any given case 

In portal cinhosis, there lemains some piobability that m certain cases 
the anoxemia is related to the ascites, to the subsequent elevation of the 
diaphragm and atelectasis of the lungs, and also, possibly, to clinically un- 
recognizable edema of the alveolai walls However, certain patients repre- 
sented m table 1 had definite ascites, and yet the arterial oxygen unsaturation 
m these cases fell within the range of the ambulatory control group, the 
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Table II 


Blood 0\>gen Content of Patients Who Had Portal Cirrhosis 




Arterial 

Venous 
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S a 
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fcfl £ 

O > 

Content, 
volumes 
per cent 

Satura- 
tion, per 
cent 

Content, 
volumes 
per cent 

Satura- 
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cent 

— O 1 
^3 i 

U ' 

e ^ 1 
G Ou 

G ' 

K/) 

<u 1 

c/) B 

Bromsulpl 

retention 

Remarks 

4 

28 2 

21 2 

77 4 

20 8 

13 7 

40 

2 1 

1 

Polycythemia vera, hepatitis with 
portal thrombosis, hepatic and renal 









insufficiency (venfied at necropsy) 

5 

13 1 

10 74 

82 6 

9 35 

71 9 

12 5 


Alcoholic cirrhosis, ascites, jaundice. 






1 



poor condition 

6 

11 4 

9 92 

87 0 

5 84 

51 2 

1 0 

2 

Cirrhosis, ascites (surgically verified) 

7 

15 0 

13 1 

87 3 

11 1 

74 0 

3 8 

3 

Alcoholic cirrhosis, ascites, jaundice 

8 

15 3 

13 7 

87 3 

10 3 

67 3 

1 4 

3 

Alcoholic cirrhosis, ascites 

9 

16 4 

14 5 

88 1 

13 85 

84 4 

94 


Alcoholic cirrhosis, ascites, grade 1, 









slight jaundice 


18 3 

16 15 

88 4 

12 45 

68 1 

1 3 

2 

1 Alcoholic cirrhosis with ascites (sur- 









gically verified), figures verified on 
two subsequent days 

11 

18 6 

16 6 

89 2 

10 8 

58 0 

5 8 

4 

Alcoholic cirrhosis, ascites 

12 

20 5 

18 27 

89 2 

1 8 13 

1 39 6 

80 

^ 4 

1 Alcoholic cirrhosis, ascites, jaundice 

13 

177 

16 0 

90 3 

12 2 

68 9 

44 


" Compensated " cirrhosis (alcoholic) 

14 

11 8 

10 9 

92 3 

33 

28 0 

1 0 

2 

“Compensated” cirrhosis (syphilitic). 








1 

arterial saturation 87 8 per cent after 
light exercise 

15 

13 2 

12 2 

92 4 

8 7 

63 9 

11 0 


Portal cirrhosis (verified at necropsy. 




92 7 





after death from mesenteric thrombo- 
sis) 

16 

16 5 

15 6 

14 5 

87 8 

20 

2 

Syphilitic hepatitis, ascites of three 
years’ duration 


17 

21 9 

20 4 

93 1 



1 5 

2 

Portal cirrhosis, etiology unknown 

18 

4 23 

3 97 

93 8 

09 

21 0 

1 0 

4 

Syphilitic cirrhosis, recent hemorrhage 

19 

11 4 

94 

13 3 

82 4 

89 8 

7 2 

65 9 

9 1 

4 

Toxic cirrhosis with ascites, jaundice, 

. Jiepatic insufficiency 

After paracentesis and transfusion 
Banti’s disease (surgically verified). 


14 8 

12 4 

63 1 

10 0 


20 

14 15 

12 3 

86 9 

5 88 

41 9 

1 0 

3 



11 96 

96 0 





portal cirrhosis 


12 15 





One year later, much improved, toxic 



173 

88 3 





cirrhosis 

21 

19 6 

11 8 

60 2 

15 0 


Ascites, jaundice, small pleural effusion 

22 

19 3 

16 7 

86 5 



1 5 

2 

Ascites, portal cirrhosis, surgically 



21 75 





1 

verified In O 2 arterial oxygenation 
96 per cent 

23 

24 68 

88 1 

17 07 

69 5 

1 0 

1 4 

Polycythemia vera, portal cirrhosis 


23 7 

22 0 

92 8 

20 0 

84 3 1 

I 0 

3 

One year later, marked symptomatic 









improvement 


principal factor which these patients had in common was that the condition 
was chronic, and the general condition of all these individuals was reason- 
ably good The sudden death of one patient m the group, from mesenteric 
thrombosis, allowed for verification of the hepatic lesion at necropsy, a 
definite nodular type of cirrhosis was found An opportunity also presented 
itself, at this time, to study the purely mechanical effect of ascites on two 
other patients, one a man, aged 50 years, who had actn e tuberculous pen- 
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tonilis and a noimal liver, veiificd both by appropriate functional testS/and 
at opeiation, and the othei was a woman, aged 40 years, who had chronic 
glomerulonephritis, ascites, and edema, m both cases, the arterial oxygen 
unsaturation was not appreciably greatei than that noted in other cases m 
which patients weie bedfast, the percentage saturation of the arterial blood 
in the first case was 91 3 per cent, and m the second, 93 2 per cent 

In order to distinguish further between the possible mechanical factors 
involved and the effect of the hepatic disease per sc, a second and third 
group of cases were studied, including patients who had various types of 
acute parenchymatous hepatic damage and also patients who had prolonged 
obstructive jaundice, attributable to stricture of the common duct, neoplasm, 
and stone In only one case of this group was ascites present The results 
aie given in tables 3 and 4 It will be noted that in three of the six cases 
in which jaundice of the “ mtrahepatic ” type was present (table 3), mod- 


tauu in 

Blood Ox>gen Content of Patients Who Had Intrahepatic Jaundice 


Case 

Serum bilirubin, 
mg per 100 c c * 

Oxi gen capacity, 
volumes per cent 

Arterial 

oxygen 

1 

Venous 

oxygen 

Remarks 

Content, 
volumes 
per cent 

Satura- 
tion, per 
cent 

Content, 
volumes 
per cent 

Satura-. 
tion, per 
cent 

24 

12 

15 8 

14 6 

92 4 

Not ot 

itained 

"Toxic" jaundice of unknown 

1 

25 

30 

16 5 

15 2 

92 1 

11 3 

68 4 

Infectious (epidemic) jaundice 

26 

20 

18 0 

16 4 

91 0 

80 

44 4 

Epidemic jaundice 

27 

IS 

18 3 

16 3 

89 0 

97 

53 0 

“Toxic" jaundice of unknown 

28 

7 

18 0 

16 5 

87 3 

84 

44 4 

Origin 

"Toxic" jaundice of unknown 

29 

15 

19 3 

16 8 

86 0 

90 i 

1 

1 

46 6 

Chronic hepatitis (cinchophen) 


* Highest recorded level m each instance 


erate degrees of unsaturation of the arterial hemoglobin were observed , the 
most marked change was noted m a case of severe hepatitis attributable to 
cinchophen 

In the nine cases of obstructive jaundice and various degrees of hepatitis, 
cholangitis, and biliary cirrhosis (table 4), the blood of only one patient 
was of normal oxygen saturation, the blood of five other patients gave 
values which averaged about 5 per cent below normal, and in the remaining 
three, strikingly low values were obtained Two of these patients had 
stricture of the common duct of long duration, with extreme degrees of 
obstructive biliary cirrhosis, a third patient (case 37) had very marked 
cholecystitis, hepatitis, and cholangitis, and was deeply jaundiced at the 
time of examination, in this case, the normal figures obtained one month 
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Table IV 


Blood Oxygen Content of Patients Who Had Obstructive Jaundice 



Serum bihrubin, 
mg per 100 c c * 

Oxygen capacity, 
volumes per cent 

Arterial 

oxygen 

1 

Venous 

oxygen 

Remarks 

Content, 
volumes 
per cent 

Satura- 
tion, per 
cent 

Content, 
volumes 
per cent 

Satura- 
tion, per 
cent 

30 

18 

12 17 

11 57 

95 0 

92 

75 5 

Stricture of common duct, good 








general condition 

31 

4 

17 2 

15 8 

91 8 

11 5 

66 8 

Stone in common duct, biliary 








cirrhosis, jaundice, slight ascites 

32 

15 

16 7 

15 2 

90 8 

12 1 

72 4 

Carcinoma of pancreas with ob- 








structive jaundice 

33 

11 

19 6 

17 5 

89 5 

S3 

42 3 

Stone in common duct, biliary 








cirrhosis 

34 

9 

9 67 

86 

88 9 

3 07 

31 7 

Stricture of common duct of long 








duration, marked biliary cirrhosis 








with hemorrhagic tendency 

35 

32 

92 

7 6 

82 6 

6 1 

[ 31 7 

Stricture of common duct and 








hepatic insufficiency, extremely 

ill 

36 

22 

16 5 

13 18 

79 8 

12 5 

75 7 

Marked biliary cirrhosis, carcinoma 








of gall-bladder with metastasis. 








portal thrombosis 

37 

34 

2/6 








18 5 

15 3 

82 7 

58 

31 4 

Severe cholangitis and hepatitis 



3/12 





before operation 



17 95 

175 

95 2 



After operation, much improved 

38 

14 

17 2 

15 5 

90 1 

85 

49 5 

Carcinoma of pancreas and cir- 




i 




rhosis, grade 3 



20 7 

175 

i 

80 4 



Coma hepaticum (two weeks later) 


* Highest recorded level in each instance 


after operation coincided with the striking clinical improvement which had 
occurred m the interval In one other case (case 33), a postoperative 
determination of the arterial and venous oxygen content was made, but little 
change was noted from the earlier figure, this was to be expected in view 
of the advanced hepatic fibrosis and biliary cirrhosis, which followed six 
months of obstructive jaundice caused by stone in the common duct Case 
38 was of special interest because of the low percentage oxygenation of the 
arterial blood noted while the patient was in hepatic coma, a point which will 
be mentioned later 

In the whole group of patients who had hepatic disease, the degree of 
oxygen unsaturation of the arterial blood seemed to reflect the general condi- 
tion of the patient , numerous exceptions were noted, but m general a normal 
or slightly reduced oxygen saturation of the arterial blood was found only 
when the patient’s general condition was better than the average , a very lo^\ 
figure for oxygen saturation usually indicated a condition bordering on 
hepatic insufficiency These observations on clinical subjects are supported 
to a very considerable extent by studies on experimental animals, the details 
of which will be reported subsequently by Bollman and me 
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The possible causes of anoxemia m these cases rcquiie some discussion 
There are, according to Peters and Van Slyke, four types of anoxia (anox- 
emia) (1) anoxic anoxia, a condition produced by high altitudes, chronic 
pulmonary or bronchial lesions, and congenital cardiac anomalies which 
allow for admixtuie of arterial and venous blood, (2) anemic anoxia, at- 
tributable to a decrease in the concentration of hemoglobin m the circulating 
blood, this may be attributable to anemia from various causes, or to the 
presence of inactive compounds of hemoglobin, (3) stagnant anoxia, at- 
tributable to failing circulation , this may be present m such conditions as 
cardiac failure and venous obstruction, (4) histotoxic anoxia, attributable 
to conditions in which the tissue cells are unable to take up oxygen from 
the circulating blood, as in poisoning with cyanides and alcohol In the 
first type, anoxic anoxemia, there is a reduced percentage oxygenation of 
arterial blood, in the second, anemic anoxia, the percentage saturation of 
hemoglobin in arterial blood is normal, but the low content of functioning 
hemoglobin produces a low arterial and venous oxygen tension In stag- 
nant anoxia, the hemoglobin is normal in amount and the percentage oxygen 
saturation of the arterial blood is within normal limits, but the oxygen 
tension of the venous blood is low, in histotoxic anoxia, the arterial and 
venous hemoglobin are normally saturated with oxygen 

The results of the studies reported above, on oxygen content of the blood 
of patients with hepatic disease, indicate that the anoxemia is of the anoxic 
variety and that the cause may be tentatively assigned to some change in the 
lung or to a failing circulation However, the latter could hardly be an 
important factor, especially if patients do not have ascites and edema In 
dropsical patients it is not so easily excluded, however, in three such cases 
the cardiac output was normal or elevated, and in none of our cases was 
there any evidence of preexisting cardiac disease The arterial blood pres- 
sures in the whole group of cases studied were within the limits of normal 
Attention is drawn to the lungs chiefly because of the observed increases in 
the oxygen saturation of arterial blood after inhalation of oxy^gen As 
Lundsgaard and Van Slyke have noted, the fact that one can relieve visible 
cyanosis and increase the percentage saturation of arteiial blood to normal 
levels by this means is fairly good evidence that the seat of the anoxemia 
lies in deficient absorption of oxygen from the alveoli There were no con- 
stant or characteristic pulmonary findings in these cases, even on repeated 
physical and roentgenologic examination nothing of consequence could be 
made out in the chest except in the occasional case The factor of shallow 
respiration, suggested by Meakins, may play a pait, but it hardly seems 
sufficient to explain the whole picture Vital capacity was somewhat re- 
duced m certain of our cases, but this might be expected in any disease 
process of equal severity Data obtained at necropsy, as one might expect, 
show some evidence of pulmonary lesions, m a series of 40 consecutive fatal 
cases of chronic parenchymatous hepatic disease, which Foley has reviewed, 
in about 80 per cent there was edema of the pulmonary bases, grade 1 or 2, 
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and terminal bronchopneumonia or liydrothorax, singly or in combination 
On the basis of pathologic evidence, the ptilmonar} lesions were considered 
to be essentially terminal phenomena, and there was little to indicate that 
they pla) ed a part in the production of anoxic anoxemia during life Edema 
of the alveolar walls, of minoi degree, may cause reduction in arterial oxygen 
saturation, as Ruhl has shown by the production of histamine shock in 
experimental animals, similar changes cannot be absolutely excluded in 
hepatic disease, and may constitute a major factor in the production of 
anoxemia 

Is it possible that changes m the hemoglobin itself could produce anox- 
emia of this type^ There are adequate reasons to assume that the liver is 
concerned with formation of hemoglobin The work of Whipple and 
his collaborators indicates that “ the liver participates in active fashion in 
the preparation of parent substances for hemoglobin production ” and that 
in severe hepatic injurj^ with anemia, these hemoglobin-production factors 
can be shown by biologic assay to be greatly reduced Similar low hemo- 
globin-production values have been demonstrated in cirrhosis by this same 
means,®® especially if hepatic insufficiency had been present before death 
This is m accord with the observed macrocytic anemia of chronic hepatic 
disease, the presence of which has been repeatedly noted and recently re- 
Mewed by Felhnger and Khma Although the failure of hemoglobin- 
production under these conditions is evident, it is pure hypothesis to assume 
that the hemoglobin may be altered in a qualitative fashion, since it is 
generally supposed that hemoglobin of man is a substance of constant com- 
position,®' ” and that its structure is not altered in disease Such well known 
forms of inert hemoglobin as methemoglobm, sulphemoglobin, or carbon 
monoxide hemoglobin do not enter into consideration, since they can be 
demonstrated by spectroscopic examination, and in the cases studied the 
spectroscopic appearance of the blood was normal The close correspond- 
ence between the A’^alues for hemoglobin and the figures for oxygen capacity 
of the blood in these cases eliminates, for practical purposes, the possibilit) 
of the formation of nitrobenzol hemoglobin or related compounds Other 
forms of inactive hemoglobin are largely hypothetical and can be excluded 
from consideration by the same means However, Ray, Ray and Stimson, 
Stimson, and Stimson and Hrubetz in a series of papers, have discussed the 
question of a non-oxygen carrying hemoglobin which appears in the blood of 
rabbits after splenectomy They also noted that after partial hepatectomy 
of rabbits, there was a discrepancy between the total pigment of blood and its 
ability to transport oxygen, and they called attention to a change in the 
spectroscopic appearance of blood under these conditions 

There remains, finally, the possibility that in hepatic disease the hemo- 
globin does not function normally as a respiratory pigment For practical 
purposes, only two methods of study of the nature of hemoglobin are avail- 
able, spectroscopic examination and examination of the dissociation curA^e 
of oxyhemoglobin in the specimen of blood in question The former 
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method having failed to identify any known abnoimal foims, Adams and I 
have attempted to utilize the latter method m the hope of identifying some 
vaiiatioii in the type of hemoglobin produced by the diseased liver It is 
known that the dissociation curves of hemoglobin are different m different 
species, and that there are also different temperatuie coefficients for oxygen 
exchange m different species Species variations in the specific ability of 
a particular hemoglobin to combine with various mixtuies of caibon mon- 
oxide and oxygen ai e also i ecogmzed ‘ These a anations ai e thought to be 
attiibutable to alterations in the globin fi action, this component of the mole- 
cule probably is specific for any given species 

The form of the dissociation curve of normal oxyhemoglobin, undei 
standard conditions, has been established by Bancroft, the blood of normal 
individuals which have been studied, using methods of double equilibration 
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Fig 2 The dissociation curve of oxyhemoglobin in various types of hepatic disease 
(I) syphilitic cirrhosis, anemia, (II) portal cirihosis, (III) portal cirrhosis, polycythemia, 
(IV) cholangitis, hepatitis, (V) splenic anemia, portal cirrhosis, (VI) normal 


similai to those desciibed by Austin and his collaboiatois, shows a dissocia- 
tion curve which falls along that diawn by him The dissociation curves 
of blood taken fiom patients who have advanced hepatic disease will be 
described in moie detail in a subsequent repoit, it suffices to say that the 
curves which have been obtained on specimens examined to date show little 
change from Barcroft’s normal (figure 2) This is almost certainly true 
for bloods which contain little or no excess of bilirubin, in the blood of 
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jaundiced individuals and expei imental animals some minor changes aie 
noted In blood from both jaundiced and non-jaundiced patients and ani- 
mals, however, no changes have been so far observed m the dissociation 
curve of oxyhemoglobin which have a direct bearing on the degree and type 
of anoxemia under discussion Whether the blood of a patient who has 
hepatic disease is definitely polycythemic, or very anemic and diluted, as it 
may be after hemorrhage, the dissociation curve is the same, although the 
amount of oxj'gen which is given off at any given oxygen tension may vary 
greatly because of the great discrepancy in the total content of hemoglobin 
(figure 3) Richards and Strauss have previousl}'^ noted that the dissocia- 
tion curves of anemic and polycythemic blood are similar Under standard 
conditions m the vei*y anemic patient, however, the element of anemic anoxia 
IS important, as figure 3 shows The behavior of tlie dissociation curve of 
oxyhemoglobin of patients who have hepatic disease must, of course, be 
studied at different carbon dioxide tensions before the strict normality of 
the hemoglobin m these cases can be established Such studies are in prog- 
ress at present It should be noted, pai enthetically, that the carbon dioxide 
content of both arterial and venous blood was determined m a number of 
cases m this series, and reductions which were in general agreement with the 
degree of anoxemia were obtained 

There are other possible alterations m the physical character of the blood 
m hepatic disease which may have a beai mg on the rate of oxygenation m 
the lung Alterations in concentration of the blood and m surface tension, 
such as are known to occur m jaundiced blood, blood concentration,^® and 
variations in the permeabiht) of erythrocj-tes to oxygen may be important m 
affecting the rate of passage of oxygen from the alveoli of the lung to the 
hemoglobin within the erythrocytes All laboratory workers are familiar 
with the altered physical character of blood m hepatic disease, particularly if 
jaundice is present, and these changes, although neither measurable nor 
understood, may be important m the solution of the problem 

The following possible explanations for the anoxemia noted in hepatic 
disease are still under investigation ( 1 ) that there are changes m the physi- 
cal character of the blood which retard the rate of its oxygenation in the 
lung, (2) that there are hypothetical changes in the physiologic behavior of 
hemoglobin which can be shown only by a consideration of the time required 
foi its complete oxygenation, (3) that the behavior of the pulmonary alveoli 
as a site for oxygenation is altered m some manner, possibly by changes in 
the alveolai wall, with resultant difficulty in diffusion of oxygen (Brauei’s 
pneumomosis) , and finally, (4) that the engorged or contracted liver, witli 
Its mechanically altered blood flow, may decrease the rate of filling of the 
right auricle and indirectly reduce the rate of blood flow through the pul- 
monary capillaries, thus reducing the speed at which blood can be oxygenated 
As Mane Krogh has noted, a reduced pulmonary blood flow results in a slow 
moving layer of blood along the capillarj' wall, with a more rapidly moving 
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axial stieam, undei such ciicumstances, it is not difficult to see how the rate 
of diffusion of oxygen into blood might be i educed 

Whatevei the explanation of this anoxemia ma} be, it seems likely that 
it may have some definite effect on the observed S} mptomatology of hepatic 
disease and on the progress of the hepatic lesion itself The hepatic facies, 
with Its characteristic muddy, subicteric hue, may owe at least a part of its 



mm Oz pressure 



mm Oz pressure 


Fig 3 The dissociation cur\e of oxyhemoglobin and the relative amounts of oxygen 
m combination at various oxygen tensions, two patients are represented Above, anemia 
was present, below, polycythemia 
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familiar color to the presence of considerable quantities of reduced hemo- 
globin in the capillary blood Bai croft’s desci iption of the Cholos on Cerro 
de Pasco could be used almost veibatim in describing the appearance of a 
patient with chronic hepatic disease The clubbed fingers, which aie a 
featuie of juvenile cirrhosis, and which may occasional!)’' be observed in 
adults who have cirrhosis, are probably attributable to a decreased supply 
of oxygen to peripheral tissues Lassitude, fatigue, and insomnia, similar 
to that seen m mountain sickness, are common m hepatic disease, and it is 
possible that in both conditions the basis foi these symptoms may be the 
same The respiratory and cardiac symptoms noted at high altitudes (pal- 
pitation, dyspnea, periodic breathing), as well as the gastrointestinal symp- 
toms (nausea, vomiting, anorexia), also have been observed m association 
with cirrhosis The accumulation of lactic acid in the blood, which was 
recently commented on by Roth and me, may well be a sequel of deficient 
tissue oxygenation, and the lactic acidemia of hepatic disease may be quite 
compaiable to that observed at high altitudes Finally, the symptoms of 
hepatic coma which are referable to the central nervous system may be 
caused in part, or at least aggravated, by the anoxemia Hitzenberger has 
made a similai suggestion in regard to the psychic changes of congestive 
heart failuie Stupor or coma, convulsions, the so-called pyramidal tract 
syndromes and the host of neurologic signs which may be encountered in 
hepatic insufficiency are not greatly different from those which have been 
observed with unmixed anoxemic states In one case, m which the patient 
was m profound hepatic coma, a 20 per cent oxygen unsaturation was noted 
in the arterial blood, although a previous examination of this same individual 
had shown a figure not greatly reduced from the normal 

The probable effect of the reduced arterial oxygen saturation on the liver 
itself IS obviously of considerable impoitance, since under conditions of 
anoxemia, either anoxic or anemic, definite atrophy of the central portion 
of the hepatic lobule takes place The protective effect of oxygen against 
hepatotoxic substance, as shown by Goldschmidt, Ravdin, and Lucke, and 
the low tolerance of the experimental animal to carbon tetrachloride in the 
presence of low oxygen tensions ” are more pertinent obsei vations, so far as 
the clinical subject is concerned It seems likely that the factor of anoxemia 
may hasten the deterioration of the hepatic parenchyma in some cases, the 
low oxygen tension of the hepatic arterial blood producing further atrophy 
of hepatic cells, and also rendering the parenchyma subject to toxic influences 
which ordinarily could be withstood Avithout difficulty 

The anoxemia may also contribute its share to the production of ascites 
and edema, as Landis showed by direct observations on the mesentery of 
the frog, lack of oxygen increased the rate of filtration fourfold, and allowed 
the passage of proteins through the capillary wall The anoxemia may also 
add to the difficulty of maintaining a normal circulation , hearts dilate at high 
altitudes, and artificial cardiac dilatation may be induced in experimental 
animals by lack of oxygen Possibly the phenomenon of “ decompensa- 
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tion ” m hepatic disease may be related to cuculatory weakness, together with 
an inci eased late of filtration of fluid through capillaiy walls 

Finally, the question of compensatory mechanisms for this anoxemia 
must be considered In ceitain of these cases, as m normal persons at high 
altitudes, theie is a fall in the bicaibonate content of blood, an increase in 
cardiac output, and an accelerated i espiration , the erythrocytosis which is so 
important a part of acclimatization to high altitudes does not appear, in spite 
of the stimulus of anoxemia, piobably because of the failure of production 
of hemoglobin-building factois, except in the rather rare instances in which 
polycythemia and ciiihosis occui jointly in the same individual 

Summary 

It may be said that there aie no constant demonstrable changes in the 
lung or circulation which explain the anoxemia observed m cases of ad- 
vanced hepatic disease, although minor degrees of edema of the alveolai 
walls cannot be excluded , that such mechanical factoi s as ascites and ab- 
dominal distention are not necessary for its production , and that to date it 
has been impossible to demonstrate any A'ariations m the physiologic behavior 
of hemoglobin sufficient to explain the difficulty with which the blood of 
these patients takes up oxygen So far as the effect of anoxemia on the 
s>mptoms and course of the disease is concerned, it suffices to say that 
anoxemia, if of considerable degree and duiation, can have only one effect 
and that this would be an unfavoiable one It would also appear that the 
patient who has a chronic hepatic lesion is poorly equipped to adjust himself 
to even the less severe degrees of anoxemia because of the limitation in pro- 
duction of hemoglobin Although the evidence is admittedly incomplete, 
there is much to suggest that anoxemia is at least one of the factors on which 
a VICIOUS circle of progressive disintegration of the hepatic parenchyma is 
established 
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HYPOTHYROIDISM A COMMON SYMPTOM/ 

By Roger I Lee, M D , F A C P , Boston, Massachusetts 


The task to which I ha\e set myself ma} be stated as follows concen- 
trating on a very small pait of the endocrine system. I have tried with the aid 
of clinical tests and clinical expci lence to formulate some conclusions which 
aie not at vaiiance, I hope, with the best and soundest of theoiy and experi- 
mental data, and which have the virtue, I tuist, of a firm basis on clinical 
facts If anyone finds in this paper something exciting, fantastic or in the 
slightest degiee revolutionary, I have signally failed in my purpose 

Some of us can remember the eager seaich foi the cases of cretinism 
and of myxedema It was the period when the findings at the postmortem 
table dominated medical thought almost without challenge Generally 
speaking, all distiibuted function, physiological or chemical, was related as 
a matter of couise to gross or micioscopic anatomical changes If actual 
changes were not demonstrable, it was a defect in technic, not m the theory 
The prevailing thought of the times was entirely out of sympathy with any 
notion of transitoiy functional changes without evident oiganic change, or 
with the notion of mild persistent disturbances of any sort which could not 
finally be solved post mortem In fact, our ideas of clinical medicine were 
largely the reconsti ucted pictures from the autopsy table 

To be sure, there weie imaginative individuals who rebelled at this 
tyianny of morbid anatomy One of the unfortunate effects of the early 
stages of emancipation from the rule of pathology was found m the fantastic 
and uncontrolled utteiances of some of these in the field of endocrinology, 
which made this field a kind of plague spot m clinical medicine Howevei , 
the increasing influence of physiology, chemistiy and also of bacteriology 
has had the effect of changing markedly the attitude of the best current 
clinical thought Attention has shifted fiom the end stage of disease (and 
indeed of life) towards the early phases of disease Functional disturbances 
weie studied with newly developed methods and technics Now we find a 
situation m which functional studies aie sometimes earned on with (unfoi- 
tunately) total disregard of moibid stiuctural changes 

These functional studies have now i cached a point at which intelligent 
attention can be directed towaids thyioid dysfunction of a degree far less 
than those clinical states known as cretinism, exophthalmic goiter, and 
myxedema In the laboiatory new types of scientists have appealed, work- 
ing with new methods, new materials, and all kinds of animals 

Clinical data weie lapidly collected The simple formula that a high 
basal metabolic rate equalled an operation, and that a low basal metabolic 
rate equalled thyroid administration, and that the results of both of these 
* Read at the Philadelphia meeting of the American College of Physicians, April 30, 
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equations meant cure, was eaily discarded Gradually we have begun to 
organize, digest and classify our data and expeiiences Here I shall omit all 
reference to the over-active function of the thyroid gland and shall confine 
my attention exclusively to the dysfunction which represents the apparent 
under-activity of the thyroid gland Furthermore, in this discussion we 
shall eliminate all cases of organic disease of the endocrine system and also 
such cases of fiank clinical disordeis of the thyroid as myxedema and cor- 
responding disoideis of the other members of the endocrine system It is 
peihaps open to aigument whether a more exact and more suitable title might 
not be “ Low Metabolic Rate, a Common Symptom ” In truth the low 
metabolic late is usually the determining factor in the discussion How- 
ever th}ioid therapy has had an impoitant role in these observations In 
some instances basal metabolic rates liaA^e been ignored and thyroid admin- 
istration employed Again, the basal metabolic rate has frequently seemed 
to serve rather as a first approximation and not as an exact test Conse- 
quentlv the old term, hypothyroidism, has been retained 

Certainly some families have many instances of dysfunction of the 
thyroid gland These can often be related to general glandular unbalance 
In addition to this, we sometimes find a persistently low metabolic rate, 
which ma> be taken roughly as evidence of hypothyroidism, in a substan- 
tial proportion of the members of a family Many of these people seem 
entirely well Such indnidtials do not conform to any particular type 
They do not correspond to any notion of early or latent myxedema They 
are as often thin as stout The skin may be moist, the hair fine and glossy, 
and the pulse may be rapid In others, there seems to be no connection be- 
tween their particular ailments and the low thyroid activity, and further- 
more, the administration of thyroid extract m various ways does not help 
the symptoms In a small group thyroid therapy with the elevation of the 
basal metabolic rate to normal or a low normal figure seems to be associated 
with an improvement in general well-being 

By far the commonest association with a low metabolic rate (and by that 
I mean less than minus 15 per cent) is the condition perhaps most clearly 
designated as debility, when, of course, not associated with fever or grow- 
ing neoplasm The thought at once suggests itself that the thyroid gland 
shares in the general dysfunction of all the organs m the body, and that 
peihaps the lowered thyroid function is a general indicator of the total bodily 
function However, there seems to be no precise parallelism between hypo- 
thyroidism and debilit}'^ Furthermore, the administration of thyroid and 
the apparent correction of the hypothyroidism may vary in the subjective 
effect on the patient fiom no result to a result indicating an apparent cure 
Curiously enough the patient sometimes behaves differently under ap- 
parently similar conditions One patient had a history of recurrent epi- 
sodes of nervous fatigue or perhaps neivous exhaustion In one of these 
episodes, the basal metabolic rate was as low as minus 40 per cent Previous 
determinations had given low figures but near the line of normal When 
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her rate was minus 40 pei cent, enei getic thyi oid thci apy was accomjianied 
by a lapid lestoration to satisfacloiy well-being In subsequent episodes of 
similar symptoms, the basal metabolic latc was nevei again markedly low, 
and experimental thyioid theiap) was nevei accompanied by aii}’’ substantial 
impiovement In the vaiious debilitated states due to many causes, some 
known and some unknown and often mixed, we have had similai expeii- 
ences As m many of the cases of familial hypothyioidism, these examples 
of hypothyroidism associated with debility piesent as a gioup none of the 
stigmata of myxedema Actually most of the patients have been thin, and 
tachycardia of a mild degiee has been common Perhaps a substantial gain 
in weight has been the outstanding objective result of thyroid therapy in the 
successful cases Subjectively the outstanding beneficial result has been 
improvement in general well-being It should be emphasized again that 
appaiently similar cases yield both successes and failures 

At one time thyroid therapy gained considerable favor in the treatment 
of chionic arthritis Ceitainly, hypothyroidism is a frequent symptom of 
the associated debility of chronic arthritis, but presumably it is an associated 
symptom of the debility and not a causative factoi Of couise, the cor- 
lection of any symptom is indicated, and the subjective impiovement thereby 
lesulting, while varied, may be eminently satisfactoiy 

Our ideas ai e as yet far from clear as to the relation of the symptom of 
hypothyi oidism to mental states Doubtless, in many mental states there is 
an associated debility which in turn may be associated with the hypothyroid- 
ism of debility On the other hand, it is becoming more evident that the 
individuality of a man with his physical, mental, nervous and behavior pat- 
terns, which all combine to make up his individual self and personality, is 
somehow closely linked with the structure and function of the endocrine 
glands, which of course represent the influence of heredity, environment, 
training and disease Of course the thyroid gland is only one of the links 
of the chain of endocrine glands Moreover, the relation of the thyroid and 
indeed of the whole endocrine system to various noi mal and abnormal mental 
states IS not at this time cleaily and definitely evident 

The interi elationship of the thyioid and some of the othei endocrine 
glands IS often demonstrable Hypothyroidism is associated at times with 
female sterility, and thyroid therapy may be followed by pregnancy Like- 
wise, hypothyroidism may be seen m adolescence and m the menopause, and 
thyroid therapy may be distinctly beneficial Its action is presumably in- 
direct The present advances m our knowledge of the various hormones 
may be fairly designated as exciting In the experimental field the ability 
to achieve extraordinary results is literally breath-taking It may well be 
that the near future has in store foi us the solution of the complicated inter- 
relationship of the endocrine glands At this moment it seems that the role 
of the thyroid, so easily even if roughly tested, and when insufficient so 
easily restored by a simple therapeutic agent, may become perhaps relatively 
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insignificant Just now, all endociine roads lead to the pituitary, but for 
how long ' 

Probably attiibutable to some defect in these general glandulai intei- 
relationsbips, with perhaps debility as a further factor of possible importance, 
are a number of conditions which often but not always present evidence of 
hypothyroidism Among these are amenorrhea or disturbed menstrual 
function, the various vasomotoi disturbances, perhaps notably vasomotor 
rhinitis, some of the odd irregular slight fevers, some of the allergic states, 
some of the dermatoses, etc In some of these, there is a definite hypo- 
thyroidism Even when this exists, tliyroid therapy is often not beneficial 
It IS undoubtedly inept to consider the hypothyroidism as the direct causa- 
tive agent The hypothyroidism may better be regarded as a symptom 
Time does not permit of any elaboration of this variegated and miscellaneous 
group It IS only mildl}' helpful to our understanding of the situation to 
bring out that there is a family factor in some of these cases, a possible 
endocrine relationship m others, a presumable association with a debilitated 
state in another group and that some ma)'^ be early or atypical manifestations 
of that clinical entity, which, when fully developed, we call myxedema 
There are deep pitfalls for idle speculation and loose logic It may even 
be too rash to claim that the dry skin on which a dermatologic lesion de- 
velops is a possible manifestation of early or latent myxedema Certainly 
the intricate mysteries of vasomotor rhinitis are baffling Here too we find 
m apparently similar cases the same disci epancies, namely those with and 
those without hypothyroidism and furthermore those which yield to treat- 
ment and those which do not Again it is to be repeated that there is no 
precise parallelism between the level of the low basal metabolic rate and the 
success of thyroid therapy As might be expected the lowest rates, m 
general, are often associated with the best therapeutic results, but excellent 
therapeutic results are sometimes obtained by the administration of thyroid 
to patients with essentially normal basal metabolic rates 

In further substantiation of these general views, the fact must be noted 
that thyroid therapy at times cannot be tolerated by these patients Ex- 
perience shows there are cases in which the administration of all the usual 
preparations of thyroid gland either (1) does not restore the basal metabolic 
rate to normal, (2) does not benefit the patient or (3) cannot be tolerated 
on account of such untoward symptoms as headache, palpitation, nervous- 
ness, etc 

Theoretically and experimentally the therapeutic administration of other 
glandular therapy has much to commend it in many of these groups of cases 
under discussion Certainly a case of frank hypothyroidism, which is re- 
sistant to usual thyroid therapy, may well serve for clinical experimentation 
in glandular therapy At present adequate clinical data are lacking for even 
tentative generalizations Howe\er, there is a promise of other potent 
glandular therapeutic agents which time may show maj supplement or^even 
supplant thyroid therapy 
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Hypothyi oidism seems raiely to be a disease entity, but certainly, a com- 
mon symptom It is rathei one of the fragments that make up the tem- 
porary oi permanent pattern of the functional entity of the indiMdual As 
a fiagment m a pattern it may have impoitant relationships, most notabl}- 
with the othei endociine glands Presumably vaiiations fiom the usual 
standard of the individual are moic significant than variations from an 
aibitrary standaid In this respect there is some similarity to variations in 
blood pressuie and especially to our interpretation of hypotension All the 
theoretical, expei imental and clinical data indicate that while hypothyi oidism 
is only a symptom it is, nevertheless, a symptom which should be and can be 
frequently satisfactorily treated 



CLINICAL RELATIONSHIPS OF BLOOD CHOLES- 
TEROL WITH A SUMMARY OF OUR PRESENT 
KNOWLEDGE OF CHOLESTEROL 
METABOLISM ' 

B}' Lewis M Hurxthal, J\I D , F A C P , and Hazel M Hunt, A B , 

Boston, Massachusetts 

Although much has been written about cholesterol, little is actual!} 
known of its metabolism The amount in the blood and various organs is 
known, points of secretion and excretion have been located, and its Aarious 
forms have been identified, }et its true function in the body is prett} much 
a mystery While the determination of blood cholesterol has clinical value, 
there is still much to be learned regarding the behavior of cholesterol in the 
body under normal and pathological conditions 

Cholesterol itself is an unsaturated secondar}’^ alcohol, water insoluble, 
and although associated intimately with fat metabolism it is not a true hpid 
The cholesterol present in the body is in part derived from that contained 
in ingested animal food, but the greater part is foimed by synthesis within 
the organism It is not derived from vegetable foods as plants are incap- 
able of cholesterol synthesis ^ 

The following chart indicates the paths of cholesterol in the body as 
known at the present time 

The functions which have been ascribed to cholesterol are as follows " -* 

1 A constituent of the framework of cell because of its stability to ordinary 

chemical change 

2 A piotective substance in cells, exerting its effect as 

An anti-toxic, anti-hemolytic and anti-infectious agent 
An insulator of the central nervous system 
A conditioning constituent of the skin 

3 A coiweyor of fatty acids to and from fat deposits 

4 A facilitator of fat absorption 

From the clinical point of view ve aie interested chiefly in the causes 
of variations in blood cholesterol, in the reasons for abnormal cholesterol 
deposits, especially in atherosclerosis, and in the mechanism of formation 
of cholesterol gall stones 

Even though we know compaiatively little concerning the metabolism 
of cholesterol in the body, it is, nevertheless, possible to suggest how abnor- 
mal \ ariations might arise The following possibilities are suggested 

1 Abnormal synthesis beyond normal tolerance or destruction, 

=*■ Read at the Philadelphia meeting of the American College of Physicians, IMay 3, 1935 
From the Medical Department of the Lahey Clinic and Chemical Laboratories of the 
New England Deaconess Hospital, Boston, Massachusetts 
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2 Abnormal affinity of tissues for cholestciol, causing letention, including 

phagocytosis ® , 

3 Abnormal pi ecipitation 01 libeiation, 

4 Hemoconcentration oi dilution , 

5 Failure of destruction , 

6 Failure of elimination ® 
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Chart 1 Cholesterol paths in the body (This chart is derived from the work of Wmdaus, 
Thannhauser, and Schonheimer abroad and Bloor, Speery and others in this country ) 


An attempt will be made here to correlate these possible abnormalities m 
the cholesterol mechanism with clinical states wherein cholesterol metab- 
olism appears to be disturbed 
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Mechanism or Cholesterol Deposits 

Cliolesteiol exists in the blood as such and also as cholesterol esters 
The ester fraction of the total cholesterol under normal conditions varies 
from 40 to 60 per cent of the total Likewise m the tissues, the cholesterol- 
ester ratio IS of about the same proportion In the blood cholesterol is 
thought to be present m colloidal suspension or linked with blood proteins 
Almost all abnormal cholesterol deposits are associated with groups of fat 
or foam cells which are supposedly of reticulo-endothehal origin There 
ai e two theories regai ding the mechanism of abnormal cholesterol deposits 

1 Precipitation of cholesterol in the blood, phagocytosis there by the 
leticulo-endothehal cells, which thus become fat cells, and migration of 
these cells into the tissues, where they may degenerate, thus liberating cho- 
lesterol 

2 Infiltration of tissues by cholesterol because of their altered perme- 
ability due to disease, and ingestion m the tissues by reticulo-endothehal 
cells of the deposited cholesterol , the fat cells thus forming at the site where 
they are found * 

Atherosclerosis 

Atherosclerosis is not necessarily a senile disturbance ^ While we can- 
not expect to overcome senility, there should be hope of preventing pre- 
mature arteriosclerosis®’^® Aside from hereditary, infectious and pres- 
sure phenomena, the evidence for a causal relation of cholesterol to athero- 
scleiosis may be summarized as follows 

1 Atherosclerotic plaques contain cholesterol, the amount of which in- 
creases with the extent of atherosclerosis ® 

2 The cholesterol content of the blood increases with age and with the 
extent of atherosclerosis ®’ 

3, Atherosclerosis analogous to human atherosclerosis ma}’- be produced 
111 rabbits by feeding cholesterol m large or small amounts ® 

4 Atherosclerosis is more frequent in conditions such as diabetes mel- 
htus and myxedema in which there is an abnormally high cholesterol con- 
tent in the blood 

No definite conclusion may be drawn m regard to dietary differences of 
races on the present data “ Individual differences of diet within the race 
must be considered along with other predisposing or restraining causes 

It IS of interest that it has been noted m the experimental production of 
cholesterol atherosclerosis that the simultaneous administration of dried 
thyroid or potassium iodide with cholesterol will prevent the occurrence of 
atherosclerosis European investigators ®’ see in this the rationale 
for the time honored use of potassium iodide and more recently of thyroid 
extract in the treatment of clinical arteriosclerosis Rosenthal ® has warned 
against the use of iodine, but its widespread use over many years would 
suggest that its dangers are insignificant 

Diets made up exclusnely of animal foodstuffs with high fat content will 
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increase the cholestciol of the blood,"’’’ and a vegetable diet has been found 
to decrease the blood cbolesteiol in xanthomatosis ® The ability to tolerate 
cholesteiol must vary in diffeient individuals It is conceivable therefore 
that in the presence of an inadequate cholesterol toleiance of whatever cause, 
a diet high in cholesteiol may hasten the development of human atheiosclc- 
rosis, particularly if such predisposing causes as diabetes, hypertension or 
toxic or nei vous influences ai e pi esent In other words, pi edisposing causes 
pave the way for cholesterol deposits, and one might assume that the less 
cholesterol available, the less the atherosclerotic change 

The pait cholesterol plays in atherosclerosis may be belittled, but much 
remains to be learned by clinical observation and experimentation, both of 
which have not kept pace with experimental work on animals 

Xanthoma and Xanthomatosis 

Skin xanthoma and xanthelasma contain cholesteiol and fatty deposits 
Fat or foam cells are conspicuous in these lesions Hypercholesterolemia 
IS a frequent finding in xanthomatosis with or without the presence of dia- 
betes with which it IS so commonly associated Adequate treatment of an 
associated diabetes may cause absorption of the xanthomatous lesions *“■ 
Schonheimer ® has showm in one carefully studied case of hypercholestero- 
lemia and xanthomatosis that the retention of cholesterol was due to a defect 
in excretion 1 he high total cholesterol value was due to the ester fraction 
On a strictly plant diet the total cholesterol content of the blood was markedly 
loweied, the change occurring entirely in the ester content Wile, Eck- 
stein and Cui tis believe that cholestei ol is only a secondary factor in xan- 
thoma formation Several cases reported by them had normal blood 
cholesterol values Low caloric diets were most successful in i educing 
xanthomatous deposits in their cases 

Xanthomatosis may occur in the bones and other tissues as well as in 
the skin Such conditions too are knowm to be associated with extensive 
accumulation of fat cells In these diseases, too, the blood cholesterol may 
be elevated Desiccated thyi oid may have a favorable influence upon 
the absorption of these lesions, and should be more often given a trial 
With the disappearance of some xanthomata following treatment and 
the reversion of atheromatous changes in animals,^® and possibly in hu- 
mans,^ the possibilities of low or cholesteiol- free diets should be further 
investigated In the authors’ experience a diet free from animal-denved 
foods IS not disagreeable and may be well tolerated 

Diabetes Mellitus 

Hypercholesterolemia and hyperlipemia are common findings in diabetes 
only when the disease is uncontrolled Since the use of insulin the serious 
prognosis of the patient with hyperlipemia has changed Blood choles- 
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terol and blood lipids in diabetics are now usually found ivithin the normal 
lanpje 

When cholesterol \ allies of the blood over 400 mg per 100 c c are found, 
it usually indicates serious complications either present or imminent 
Especially is this tiue in juvenile diabetes In a recent study of diabetic 
children by White and Hunt, 11 out of every 12 children with h^^percho- 
lesterolemia showed either arteriosclerosis, retinitis, abscesses or hpemia 
retinahs 

A low blood cholestei ol in a diabetic, on the other hand, may be of grave 
significance indicating some associated disease as, for example, tuber- 
culosis Such patients do not live as long as the average diabetic 

In diabetic acidosis high blood cholesterol values are found, the highest 
observed being 1420 mg per 100 c c with a total blood hpid content of 19 9 
per cent Adequate treatment is followed by a rapid fall There appears 
to be no parallelism among the degree of acidosis, the blood sugar and the 
hypercholesterolemia 

The cause of hypercholesterolemia in diabetes is not clear The marked 
1 ise in some cases of acidosis is thought by Man and Peters to be due 
to hemoconcentration This, however, does not explain hypercholestero- 
lemia m diabetes without acidosis In diabetes with arteriosclerosis there 
is an increased ester content,^® and there is evidence indicating that hyper- 
cholesterolemia and arteriosclerosis in diabetes may be influenced by the fat 
content of the diet ® In an} event cholesterol deposits do occur as mani- 
fested by xanthomatosis, gall stones, and arteriosclerosis Adequate treat- 
ment will cause absorption of xanthomatous lesions, but whether early 
atheromatous lesions disappear is not known The aim of diabetic therapy 
now is the prevention of, or retardation of, arteriosclerotic changes Control 
of blood cholestei ol may play an important role in accomplishing this 

Lipoid Nephrosis 

In this disease there is a marked deposition of fat m the kidneys and 
liver and to a lesser extent in other organs Fat cells are found but are 
not prominent Blackman has been able to produce lipoid nephrosis 
in rabbits by 'the injection of pneumococcus toxin He suggests that lipoids, 
and hence cholesterol, are liberated as the result of cellular destruction by the 
toxin rather than through any change m cholesterol metabolism Gains- 
borough believes hypercholesterolemia in this disease is related to dis- 
turbed blood proteins Blackman’s clinical observations strongly suggest 
a relationship between chronic pneumococcus infections and hpoid nephrosis 
The increase in blood cholesterol is due to an increase both in esters and 
free cholesterol The determination of blood cholesterol in tins disease 
IS helpful in diagnosis Curiously, according to Gainsborough and others,®® 
the feeding of thyroid has little effect on lowering the blood cholesterol 
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Thyroid Disease 

Hyper thyioidism causes a chop in blood cholesleiol while Inpothy- 
loidism brings about a inaiked incicase'’"'^"'^'’’^'’’'*^ Hypercholesterolemia 
in thyroid deficiency may be paitly due to retention of cholesterol through 
dimmished secietion m bile and loweied excretion in the intestinal tract 
In animals, experimental hypothyroidism causes a low cholestciol content 
111 the bile With Wilkinson we have found the same to be true in cases 
of myxedema In hyperthyroidism, on the other hand, the cholesterol con- 
tent of the bile has been noimal or high It does not seem likely, however, 
that the total change m blood cholesterol m thyroid diseases can be ac- 
counted for by this finding alone As a rule in myxedema there is a 
decrease in esters and an increase m fiee cholesterol 

That these variations in cholesterol are due to vaiiations in thyroid 
activity and not due to variations in total body metabolism is shown by the 
fact that hypometabohsm from other or unknown causes is usually not 
associated with the abnormally high blood cholesterol values found in myxe- 
dema Elevation of metabolism by chmtrophenol is not accompanied by 
a corresponding drop in blood cholesterol as it is in hyperthyroidism 
Blood cholesterol determinations are, therefore, useful m differential diag- 
nosis and in treatment of thyroid disease, especially hypothyroidism 

The relationship of thyioid deficiency and hypercholesterolemia to 
atherosclerosis deserves mention Here again we have a condition long 
known to be favorable to the development of arteriosclerosis, both clinically 
and experimentally’-® I have already spoken of the prevention of choles- 
terol atherosclerosis m rabbits by thyroid feeding Leary suggests that the 
possible waning secretion of the thyroid in later life may contribute to 
atheromatous changes 

Hypopituitarism and the Pituitary-Thyroid Relationship 

It is well known that pituitary deficiency is accompanied by a low meta- 
bolic rate This has often been leferred to as pituitary myxedema It has 
been suggested that this is the result of a deficiency of the anterior pituitary 
thyrotropic hormone which so profoundly influences the activity of the 
thyroid Clinically there are many differences between hypopituitarism and 
myxedema This led us to investigate the behavior of the blood cholesterol 
in hypopituitarism Since the basal metabolic rate in this condition is as 
low and often lower than in myxedema, we felt there should be a corre- 
sponding rise in blood cholesterol if the low metabolic rate was entirely due 
to thyroid deficiency Fourteen cases of hypopituitarism due to verified 
chromophobe tumors were studied from this point of view Of these 14 
cases, only two showed a blood cholesterol of over 240 mg per 100 cc 
The average values are shown in the table 
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Hyper- 

thyroid- 

ism 

Acro- 

megaly 

Non- 

hyper- 

thyroid 

Myxe- 

dema 

Hypo- 

pitu- 

itarism 

No of cases 

283 

2 

146 

47 

14 

Blood cholesterol rag per cent (average) 

134 

156 

179 

355 , 

209 

B M R per cent (average) 

+45 

1 

1 

-fl9 

+0 

1 

-26 

-28 


Thus clinical facts do not tally with experimental work One must, there- 
fore, assume that the low metabolism in hypopituitarism is not solely of 
thyroid origin and that myxedema is primarily a disease of the thyroid 
As Evans points out, myxedema may be compared to the menopause, since 
excess thyrotropic hormone of pituitary origin has been reported in myxe- 
dema, just as excess pituitarj gonadotropic hormone is found at the meno- 
pause 

Biliary System 

Free cholesterol is found in the bile, and according to Schonheimer and 
Hrdina it is m loose combination with bile acids, forming a complex which 
IS capable of absorbing even greater quantities of cholesterol Ingested 
cholesterol is thought to be absorbed through the excess of bile acids in this 
complex 

Time will not permit a discussion of the various opinions as to the 
mechanism of cholesterol deposits in the gall-bladder It is suf- 

ficient to say that cholesterol is precipitated in the gall-bladder cavity and 
that such precipitation is probably the basis for cholesterol stone formation 
Cholesterol deposits in the gall-bladder wall, the so-called cholesterolosis of 
the gall-bladder, is accompanied by collections of fat cells No adequate 
proof exists, however, that cholesterol is or is not secreted or absorbed by 
the gall-bladder mucosa Wilkie^® believes that hypercholesterolemia in 
dogs IS followed by passage of cholesterol from the blood through the gall- 
bladder mucosa into the gall-bladder, and that if there is a low blood cho- 
lesterol, cholesterol will pass from the gall-bladder into the blood Deduc- 
tions from experimental work on dogs are hardly valid in view of the non- 
occurrence of gall stones in these animals It would seem advisable to take 
advantage of long standing biliary fistulae in human subjects to throw more 
light upon this question The rationale of dietary management with low 
cholesterol diets hinges upon this problem It is' doubtful that such pas- 
sage actually takes place It is conceivable, however, that cholesterolosis 
of the gall-bladder wall might regress by diet in view of the similarity of 
the process to xanthomatous lesions Of interest in connection with cho- 
lesterol gall stones or precipitated cholesterol m the gall-bladder cavity is 
the fact that feeding certain bile acids increases the bile acid secretion with- 
out increasing the cholesterol content of the bile Such excess of bile acids 
might dissolve precipitated cholesterol or cholesterol stones, in much the 
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same mannei as a cholesteiol stone can be dissolved in a dog’s gall-bladder 
where the cholesterol in the cholesterol-bile acid complex is exceedingly low 
The hypercholesterolemia of biliary obstruction often affords a useful 
diagnostic aid in the differential diagnosis of the cause of jaundice The 
increase m the blood is in both free cholesterol and esters although the latter 
do not parallel the former Any infection tends to counteract hypercho- 
lesterolemia, even when obstructive jaundice is present In degenerative 
disease of the liver with marked jaundice the cholesterol is lowered, the 
chief drop being in the esters, a \ery low or absent ester content being 
present in the rapidly fatal cases That the hypercholesterolemia of ob- 
structive jaundice is a puiely mechanical effect is doubted by some The 
lowered cholesterol ester m degenerative disease is thought due to injury 
to the esterifying power of the liver cells,''" although this view is not uni- 
versally accepted Removal of the liver does not cause a drop in blood 
cholesterol ester content , m fact highei values are found 

Hypercholesterolemia 

Not infrequently a high blood cholesterol is found without evidence of 
the usual diseases of which it is characteristic In our experience such find- 
ings have occasionally revealed unrecognized myxedema Experience with 
total thyi oidectomy for heart disease, as well as subtotal thyroidectomy for 
hypeithyroidism, has taught us that a high degree of thyroid deficiency may 
exist without the usual external manifestation of the condition Thus a 
high blood cholesterol may be of clinical value, especially when metabolism 
tests aie unsatisfactory, as for example in children 

On the othei hand hypercholesterolemia is occasionally found m ith low 
metabolic rates, and while tins must be considered presumptive evidence of 
thyroid deficiency, and as indication for a therapeutic trial of thyroid ex- 
tract, the results of treatment do not always prove as satisfactory as they 
do m myxedema We have found this combination in a few apparently 
healthy individuals undei 40 years of age 

As a rule, hypercholesterolemia is found in individuals over 40 or SO 
years of age®"'"’ A proportion of these cases display undoubted arterio- 
sclerosis Early senility may simulate in some instances a mild thyroid 
deficiency, and at times it is difficult to decide which is piesent, if not both 
Administi ation in the beginning of not more than 1 gram of desiccated 
thyroid U S P daily may be well tolerated, often diminishing the blood 
cholesterol and producing clinical improvement This, of course, should 
not be interpreted as always indicating thyroid deficiency 

Further studies should be made of these individuals with hypercholes- 
terolemia The cholesterol-ester ratio should be determined, the effect of 
thyroid, iodide and bile acid feeding investigated, and the bile and feces 
studied The effect of cholesterol-free diets in hypercholesterolemia is 
worthy of further investigation 

In this paper we have not attempted to present the reports of various 
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investigatoi s on minor vaiiations of blood cholesterol The effect of fever, 
sunlight, Mtannns, adrenalin, liver and spleen ablation, anemia and preg- 
nancy and many other measures have been studied These variations rarely 
exceed the normal limits of blood cholesterol values which are wide Dif- 
ferences m methods of determining blood cholesterol may give wide varia- 
tions m results Thus each laboiatoiy should set its own standards for the 
normal range of total cholesterol, which is usuall} from 120 to 230 mg per 
100 c c At times this appeal s too wide a range, at other times it seems too 
narrow It is safe to say, however, that a value of 300 mg per 100 c c or 
more must be considei ed above the average, but as to whether it is abnormal 
in all cases has as yet not been determined 

Summary 

1 Determination of blood cholesterol and cholesteiol esters has clinical 
A alue 

2 Abnormal cholesterol deposits in the various tissues of the bod}’^ bear 
a close resemblance, and on the whole are accompanied by higher blood 
cholesterol values While the evidence suggests that inability of the or- 
ganism to handle cholesterol properly is the cause of these lesions, it is still 
not entirely convincing from all standpoints This theory must be con- 
sidered a working hypothesis which further clinical investigation should 
prove or disprove 
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BLOOD CHOLESTEROL IN DISTURBANCES OF THE 
BASAL METABOLIC RATE 

By Lemuel C McGee, Pir D , M D , Elkins, West Vngima 

Biochemical studies in the metabolism of stciols have lesultcd m the 
accumulation of a vast amount of infoimatiou concerning sterol content 
(usually recoided as cholesterol, eithei free or combined) of foodstuff, 
blood, tissues in general, and excietions Little of this mfoimation can as 
yet be taken as fitting evidence m a hypothesis of the function of and inter- 
mediary metabolism of cholesterol Clinical studies for a score of years 
have been appearing at an increasing rate until at present thcie are available 
blood cholesterol figures for the majoiity of diseases Yet there is little 
diagnostic oi piognostic information obtained from a knowledge of the 
blood cholesterol level that is not bettci obtained b} other clinical studies 
of a given disease process 

1 he “ sine qua non ” of blood chemical studies for a clinician, i e , a 
rapid, inexpensive, reasonably accurate method of estimation of a given 
constituent in a small volume of blood, appeared, m the case of cholesterol, 
in 1916 In that year, Bloor,^ doyen of Ameiican biochemists in the field 
of fat metabolism, published a method for the exti action of lipoids and the 
precipitation of proteins in an alcohol-ether mixture Subsequent to filtra- 
tion and selective redissolvmg of the hpoid fraction by chloroform, the 
estimation of cholesterol and related sterols is made by colorimetric appli- 
cation of the Liebermann-Burchard reaction In the clinical studies which 
followed the publication of the method, blood cholesterol alterations were 
reported in epilepsy, cancer, primary and secondary anemias, obesity, the 
nephrotic syndiome, nephritis, arteriosclerosis, diabetes, hepatic disease 
physical exercise, types of hpemia, growing childien, S 3 phihs, feeble- 
mindedness, hpoid granulomatosis, infections such as scarlet fevei and 
typhoid fever, toxemias of pregnancy, cholelithiasis, and, particulaily m 
lecent years, disease of the thyroid gland 

Method 

For a period of two years the author made detei minations of plasma 
cholesterol values in patients residing in Dallas County, Texas The series, 
besides contiols, comprises those patients having metabolic rate determina- 
tions m either Baylor University Dispensary or Parkland Hospital, and 
those drawn from private practice The method used was that of Sackett," 
a modification of the original Bloor ^ procedure Its advantages, empha- 
sized by the author, are found to be that (1) less alcohol and ether are 
lequired, (2) less time is required for the determination, and (3) less blood 
is lequired for cholesterol estimation Determinations were made on 
* Received for publication June 14, 1935 
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plasma which had been placed in a laboratory lefngerator for not more 
than 24 hours It was demonstrated, however, that the total cholesterol 
values would remain constant for three or four days in plasma kept at low 
temperatures All blood was drawn from fasting patients The method 
detei mines “ total cholesterol ” and is to be distinguished from separate 
estimations for ester cholesterol and free cholesterol, a procedure involving 
the precipitation of the latter form by digitonin * 


Results 

In a control series of normal adults it is apparent that there are greater 
lariations than the usual textbook figures for cholesterol values indicate 
The majority of the controls were between 20 and 30 years of age No 
sex difference appeared 

In 52 controls the values ranged from 150 to 228 mg for 100 cc with 
a mean reading of 198 and an average of 193 mg It may be observed that 
63 5 per cent of the controls had values between 181 and 210 mg 


T-iBLE I 

The Spread of Cholesterol Values in Normal Adults 
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\rom the group of patients who were seeking medical advice and whose 
tohc rates were taken and found to be normal, we have arranged a 
Id control group No patient m this group had a diagnosis of thyroid 
der There weie few males in the group and a great majority of 
ales were patients with symptoms of pelvic disease, menopausal dis- 
bances or functional disorders of the nervous system Fifty-eight pa- 
nts, whose metabolic rate ivas neither greater than -f-IO nor less than — 10, 
were selected at random These showed a distribution of values that cover 
a somewhat wider range than the first control group A table giving the 
sex, metabolic rate and diagnosis is appended 

The range was from 100 to 308 mg per 100 c c , with an average of 
180 mg per 100 c c , from the comparatively greater number of cholesterol 
readings m the group of the lower level 

In the series studied there were 45 patients with a metabolic rate above 
-^10 Five of these with rates above -|-50 had plasma cholesterol -values 
of 182, 133, 168, 133 (the highest rate -{-89 and 4-91 on successive morn- 
ings) and 125 mg , respectn ely Three of the values are undoubtedly m the 
abnormal group Of five patients with metabolic rates between -f-40 and 
4-50, the plasma cholesterol values were 162, 154, 188, 176, and 146 mg, 
respectively From this group of 45 patients there could be selected 16 
who had the historj, symptoms and phj’-sical findings of undoubted thjro- 
toxicosis and who had been gn en such a clinical diagnosis 
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Tablh II 


Cholesterol Values in Patients with a Normal B M R 


B M R 

Race 

Sev 

Plasma 

Cholesterol 

Clinical Diagnosis 

-1 

W 

F 


Cardiac disease 

+8 

C 

F 


Peptic ulcer 

-5 

w 

F 


Ovarian deficiency 

-7 


F 


Chronic cholecystitis 

+7 


F 

142 mg 

Neurosis 

-2 

W' 

F 

182 mg 

Hypothyroid 

+ 1 

w 

F 

175 mg 

Obesity 

-7 

w 

M 

176 mg 

Varicose veins 

-2 

c 

F 

154 mg 

Pregnancy 

-9 

w 

F 

154 mg 

Chronic tonsillitis 

-5 

w 

F 

141 mg 

Obesity Hunner’s ulcer 

-5 

w 

M 

140 mg 

Obesity 

-4 

w 

F 

134 mg 

Simple goiter 

+5 

w 

M 

176 mg 

Cachexia 

-10 

w 

F 

164 mg 

Nephrosis 

-2 

c 

F 

196 mg 

Menstrual disturbances 

-8 

c 

F 

182 mg 

Salpingitis Migraine 

+4 

w 

F 

210 mg 

Menopause syndrome 

+2 

w 

F 

163 mg 

Chronic tonsillitis 

-8 

w 

F 

243 mg 

Obesity 

~3 

w 

F 

120 mg 

Sterility 

-4 

w 

F 

143 mg 

Malnutrition 

+5 

c 

F 

136 mg 

Obesity Varicose ulcers 

-3 

w 

F 

100 mg 

Sinusitis 

-10 

w 

F 

130 mg 

Pelvic infection iC 

+6 

c 

M 

164 mg 

Arthritis 

+6 

w 

F 

140 mg 

Peh ic infection ‘ 

+2 

c 

F 

143 mg 

/the 

-9 

w 

F 

188 mg 

Pyehtis , 

+5 


F 

168 mg 

Fibroid uterus 'P** 

-10 

c 

F 

200 mg 

Obesity Varicose ulcers 'icll 

+6 

w 

F 

203 mg 

Obesity 

-5 

\v 

F 

232 mg 

Endocrine dyscrasia ‘ ^ 

0 

c 

F 

170 mg 

Salpingitis He 

-1 

w 

F 

250 mg 

Chronic bronchitis 

+9 

w 

F 

136 mg 

Ovarian disorders 

+2 

w 

F 

144 mg 

Ovarian deficiency 

-5 

c 

F 

219 mg 

Salpingitis 

+5 

w 

F 

240 mg 

Obesity 

-6 

w 

F 

237 mg 

Salpingitis 

+8 

w 

F 

200 mg 

Menopause] 

+6 

c 

F 


Salpingitis Obesity 

-4 

c 

F 

158 mg 

Syphilis 

-1 

w 

F 

182 mg 

Pelvic infection 

+8 

w 

F 


Infected teeth 

+7 

w 

F 

166 mg 

Obesity and C N S syphilis 

-6 

c 

F 

140 mg 

Thyroid adenoma 

-8 

w 

F 

242 mg 

Psychoneurosis 

+3 

c 

F 

154 mg 

Salpingitis 

-6 

c 

F 

201 mg 

Endocervicitis 

-2 

c 

M 

171 mg 

Malnutrition 

-2 

c 

F 

211 mg 

Pelvic infection 

-3 

c 

F 

170 mg 

Rheumatic heart disease 

-7 

w 

M 

308 mg 

Irritable colon 

-2 

w 

M 

230 mg 

Arthritis 

-2 

c 

F 

222 mg 

Obesity 

-3 

w 

F 

239 mg 


-7 

w 

M 

280 mg 

I Chronic glomerulonephritis 
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Table III 

Spread of Cholesterol Values in Patients with Normal B M R 


Below 
141 Mg 

Mg 

141-150 

Mg 

151-160 

Mg 

161-170 

Mg 

171-180 

Mg 

181-190 

Mg 

191-200 

Mg 

201-210 

Mg 

211-220 

Above 
220 Mg 

9 

6 

4 

1 

8 

5 

5 

3 

4 

1 

7 


Table IV 


Patients with a Diagnosis of Hyperthyroidism 


B M R 


Race 


Sex 


Cholesterol 


+89 
+91 
+37 
+13 
+50 
+51 
+18 
+68 
+49 
+87 
+42 
+57 
+38 \ 
+31 


133 mg 


W 

C 

w 

w 

w 

w 

w 

w 

w 

w 


F 

M 

F 

F 

F 

F 

M 

M 

F 

F 


W 


+36 


W 


+40 

+43 

+40 


W 

C 

c 


F 

F 

M 


120 mg 
116 mg 
176 mg 
125 mg 
130 mg 
182 mg 
162 mg 
133 mg 
154 mg 
168 mg 
/280 mg 
1285 mg 
/143 mg 
\l50 mg 
158 mg 
146 mg 
153 mg 


t Will be seen from the table that the plasma cholesterol values do not 
(llel the metabolic rate There is a fair tendency to low cholesterol 
les, however The one exceptionally high cholesterol value (cholesterol 
mg , B M R +38) deserves comment The patient, Mrs E M , age 
in 1932 became aware of weakness, moderate loss of weight, tachycardia 
restlessness For a period of 14 months she was treated by a pltysiciaii 
or “ heart disease ” In bed during this treatment, she could gam a few 
pounds, felt well, and was not disturbed by tachycardia But each time 
she was allowed out of bed (after a period of complete rest, sedatives, and 
the well-nigh omnipresent digitalis) her symptoms immediately returned 
She changed physicians in 1933 at which time there was an exophthalmos, 
a diffuse thyroid enlargement, a heart rate of 128 with a regular rhythm 
and other signs of thyrotoxicosis The first metabolic rate was +38 Two 
days later it was +31 The corresponding plasma cholesterol values were 
280 mg and 285 mg Five days after the subtotal thyroidectomy, the 
plasma cholesterol was 345 mg and the metabolic rate — 2 Thirty-five 

days postoperatively, her metabolic rate was — ^20 and the plasma cholesterol 
400 mg Thyroid was given for a few weeks but was discontinued because 
she felt that as little as one half-gram daily made her nervous and conscious 
of her heart Six months later the metabolic rate was +4, cholesterol 268 
mg , and she had no complaints Hence, while the expected shift in blood 
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cholesterol did occui A\ith the change m the metabolic late, the range was 
extremely well lemoved fiom oiii usual concept of a normal cholesterol 
value 

Compiising the group of patients with a metabolic late lower than — 10, 
there are 42 adults Great vaiiabihty and lack of consistency m plasma 
cholesterol values again occur as indicated m the gencial distribution 


Table V 

The Spread of Cholesterol Values m Patients with B IVI R Lower than — 10 


Below 
141 Mg 

Mg 

141-150 

Mg 

151-160 

Mg 

161-170 

Mg 

171-lSO 

Mg 

181-190 

Mg 

191-200 

Mg 

201-210 

Mg 

211-220 

Above 
220 Mg 

6 

2 

5 

5 

7 

2 

4 

3 

1 

7 


There is a sti iking similarit)'^ between the distiibution heie and that of 
the group of patients Avith metabolic lates m the zone of — 10 to +10 But 
a metabolic rate is a variable and unreliable device for classification From 
this group there are 19 with symptoms and ph 3 Sical findings justifying a 
clinical diagnosis of myxedema or hypothyroidism Such a diagnosis in 
these patients was not only justified by the recorded picture of the pati 
but also was proved by therapy with varying amounts of thyroid f_ 
suitable period of time A table of this group of 19 is given 


Table VI 

Patients with a Clinical Diagnosis of Hypothyroidism 


B M R 

Race 

Se\ 

Plasma Cholesterol 

-14 

W 

M 

120 mg 

-19 

\V 

F 

154 mg 

-24 

W 

F 

133 mg 

-21 

C 

F 

226 mg 

-24 

w 

F 

166 mg 

-25 

C 

M 

180 mg 

-26 

w 

F 

168 mg 

-15 

w 

F 

168 mg 

-29 

w 

M 

144 mg 

-33 

w 

F 

147 mg 

-18 

w 

F 

133 mg 

-36 

w 

F 

182 mg 

-20 

\v 

F 

294 mg 

-18 

w 

F 

226 mg 

-14 

\v 

F 

176 mg 

-31 

w 

F 

222 mg 

-26 

w 

F 

273 mg 

-25 

w 

F 

176 mg 

-IS 

w 

F 

162 mg 


me 


In this group suffering from hypothyroidism there are eight patients 
with a metabolic reading of — 25 or lower The plasma cholesterol values 
were determined to be 180, 168, 144, 147, 182, 222, 273, and 176 mg re- 
spectively Only two can be said to be elevated suggestive^ 

From a study of these tables one cannot find any tendency toward an 
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inverse relationship between metabolic rate and blood cholesterol level We 
are forced to the somewhat unexpected conclusion that the single plasma 
cholesterol determination gives no aid m making a diagnosis of thyroid dis- 
turbance m a given individual 

In passing over the material, we selected at random 20 patients of the 
group who had obesity as an outstanding physical finding 

Table VII 

Cholesterol Values in Patients with Varying Degrees of Obesity 


Weight 

Plasma Cholesterol 

184 

188 mg 

198 

138 mg 

179 

219 mg 

165 

240 mg 

210 

150 mg 

194 

194 mg 

153 

118 mg 

185 

168 mg 

182 

266 mg 

166 

128 mg 

170 

154 mg 

155 

198 mg 

173 

120 mg 

300 

136 mg 

183 

130 mg 

192 

133 mg 

212 

164 mg 

159 

140 mg 

175 

200 mg 

160 

130 mg 


There is no correlation here to attract our attention Of the entire 
group of patients considered, only four had a positive blood Wassermann 
The cholesterol values were 182, 158, 130, and 166 mg , respectively A 
study of blood pressure with a view to the circulating cholesterol gave just 
as great a distribution of figures over the wide range as was found m the 
control series 

Discussion 

As early as 1922, Epstein and Lande ® called attention to an inverse re- 
lationship between blood cholesterol values and metabolic rates Gardner 
and Gainsborough ® also noted such a relationship and refrained from attach- 
ing great significance to it because of the many exceptions to the findings m 
a few cases 

Hurxthal ‘ and co-workers have found cholesteremia in myx- 

edema consistently, and a less regular but significantly low blood cholesterol 
in thyrotoxicosis They have observed more than 500 patients in reaching 
this conclusion and feel that “ cholesteremia m the absence of its few other 
common causes, points more specifically to thyroid deficiency than does the 
finding of a low basal metabolism ” Goldbloom and Gottlieb,^- in 1927, 
and Bronstein,^^ in 1933, found an inciease of blood cholesterol in cretins 

On the other hand, Levy,^* in a group of 10 patients with exophthalmic 
goitei, found six with a blood cholesterol value of more than 230 mg 
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Gilligan"'" and collaboi atoi s obseived cholcslerenna in patients with low 
metabolisms and no clinical evidence of hypothyroidism After thyroidec- 
tomy, these patients failed to keep a constant relationship between the basal 
metabolism and the blood cholesteiol level 

Luden found the blood cholesterol m 35 cases of exophthalmic goitei 
to be within normal range, and Wade ” lepoited slightly increased values of 
blood cholesteiol m patients with toxic goitei Castex and Schtcingart 
found no relationship between the basal metabolic rate and blood cholestei ol 
values In this connection it is of interest that Cutting and his co- 
workers, as well as Grant and Schube,-® obtained no correlation whatevci 
between blood cholesterol and metabolic ele^ ations induced by diniti ophenol 
Several pertinent observations on blood cholesterol furnish some ex- 
planation to the finding of inconstant a allies m this oi in othci such seiits 
Barreda ei-aluated the cholesterol tolerance test of Thannhauser and 
Burger m which five grams of cholesteiol in olive oil aic taken by mouth and 
the blood level determined four and 24 horns later He obtained vaiiable 
lesults in noimal and diseased adults in that the blood cholesteiol level often 
was lowei four hours after ingesting cholesterol than before Yet Wendt 
finds that the ingestion of olive oil alone increases the phosphatid and choles- 
terol level four hours after ingestion Gardner and Gainsborough and 
Bloor,®^ 111 refeience to widely discrepant normal values, emphasize the 
taking of fasting blood samples These authors are agieed that the level of 
the cholesterol content of human plasma, taken while fasting, can be raised 
or lowered by sufficiently piolonged feeding with diets of high or low sterol 
content They are not agreed on the effect of a single meal on blood choles- 
terol (alimentaiy hypercholesterolemia) but the evidence is possibly more m 
favor of some degree of relationship generally between the amount of sterol 
ingested and the cholesterol level of the plasma during its immediate 
digestion ° 

Among published "normal” blood total cholesteiol figures there arc 
noteworthy variations Bloor''" found the plasma values foi men to be 
from 170 mg to 311 mg , with an aveiage value of 220 mg , and the values 
for women to be from 210 mg to 260 mg , with an average value of 240 mg 
Most authors make no distinction according to sex The normal, according 
to Khnert and Widal (quoted by Campbell is 180 mg , while Campbell 
suggests the range of 150 mg to 200 mg Milbradt,-® comparing his own 
use of the Tschugaew reaction with other methods for cholesterol determina- 
tion, finds the normal values extending from 103 6 mg (Autenneth) to 
176 3 mg Gardner and Gainsboi ough find the noi mal fasting vai lance 
to be 131 mg to 293 mg , with an aveiage value of 200 mg Hunt,®^ with 
Bloor’s^ method, found a variance of fiom 118 mg to 272 mg, with an 
average of 177 mg cholesteiol m normal blood Denis had a range of 
167 mg to 255 mg , with an average of 220 mg in his senes of normal sub- 
jects Epstein and Lande,® using the Bloor ^ method soon after its pub- 
lication, had normal values extending from 160 mg to 200 mg , with most 
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of their values near the upper figure Boyd * found the normal total plasma 
cholesterol to be 162 mg as determined by his oxidative procedure 

That one or more factors controlling the level of cholesterol m the normal 
blood plasma ai e beyond our present knowledge seems obvious The A'^ana- 
tions m the majority of normal senes are too great to allow unqualified in- 
terpretation of values in disease states There is a concurrence in this 
view in the expressed conclusions of several Avorkei s thoroughly acquainted 
with blood cholesterol values Gardner and Gainsborough ® state that “ m 
normal human plasma the variations ot cholesterol content are so consider- 
able that an average figuie for the normal plasma cholesterol is devoid of 
meaning unless the normal limits of A^ariation are taken into account ” 
Hunt and Bloor have expressed similar opinions 

The action of a protein-precipitant is necessary if any fat solvent is to 
remove satisfactorily the cholesterol from plasma This suggests the power 
of protein to retain cholesterol The marked insolubility of cholesterol m 
water would make necessary such a function of protein or some other cii- 
culating constituent Gardner and Gainsborough suggest that changes in 
the globulin-albumin latio of blood may be related to the variations in sterol 
content of plasma under both normal and abnormal physiological conditions 
m man 

In seeking to understand disagreements between our findings and those 
indicating a more constant relationship between cholesterol metabolism and 
thyroid function a word might be said concerning the method The 
author has used various blood cholesterol methods for several years and is 
acutely aware of their limitations Periodically the standard solutions were 
checked The time element and temperature of the solution affect appre- 
ciably the depth of blue Bloch/® in 1933, studied each step in the estima- 
tion of cholesterol by the Liebermann-Burchard color reaction, using the 
time of the maximum reaction, temperature, light, solvent, concentration of 
cholesterol, quantity of sulphuric acid, and quantity of acetic anhydride as 
variables in apparently well-controlled observations He found that the 
color developed in 15 minutes by the Liebermann-Burchard reaction is due 
to only two-thirds of the cholesterol present but finds that this is constant 
The optimum conditions which he determined are embodied in the Sackett ^ 
proceduie as used in these analyses 

Ninety per cent of the estimations were made by the author The re- 
maining analyses were made by a well-qualified senior medical student It 
was found that an error of 5 to 8 per cent might appear in trials of the"' 
method made by using various known solutions of cholesterol and by adding ^ 
varying quantities to blood filtrates All standard and unknown solutions 
were prepared in duplicate The type of patient from whom blood was h 
taken was rarely known to the author at the time of the estimation Occa- 
sionally the two standards, for an unexplained reason, failed to check prop- 
erly In sucli instances the entire analysis of a fresh portion of the blood 
^orhTnge'phosphat^arfJfitfJically illuminated KIpH colorimeter was used 

other laOtenimt.' technical assis .. - 


anan, B S 
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in a location piotected fiom the glaic of cxti ancons hglit We feel that 
there can be no question but what the gi eat variations are due to an actual 
vaiiation in the amount of blood sterol compounds reacting with acetic 
anhydiide and sulphuiic acid in chloioform solution 

Evidence is accumulating that body sterols aie effective substances in 
minute amounts, that many closely related forms aic to be found with 
slightly diffeient degiees of satin ation, or positions of chemical gioups in 
the sterol nucleus, and with greatly different biological influences It is 
now apparent that a close chemical lelationship exists between cholesterol 
and ciystalhne vitamin D, estiogenic and male sex hormones, cardiac gluco- 
sides, carcinogenic hydiocaibons, bile acids, etc®®®’' Then may not our 
plasma “ cholestei ol ” leadings be a titer of numerous circulating entities, 
each present m small and vaiying amounts m health and disease? Is it not 
likely that the sleiol causing the cholestei ol figuie in plasma from a patient 
with carcinoma is entirely diffeient fiom that compound producing the 
greatei pait of the coloi m an estimation fiom the plasma of a patient with 
myxedema ? 

The possibility of a geogiaphic or climatic cause for the behavioi of 
blood cholesterol cannot be dismissed since it has been difficult for workers 
to agree upon the normal figures foi blood cholestei ol using the same method 
m different parts of this countiy and in other countiies 

Conclusions 

1 The figui es f oi fasting blood plasma cholesterol m 52 normal adults, 
by a reasonably well controlled laboratory procedure, cover a wide range 
The lowest finding was 150 mg and the highest 228 mg , with an average of 
193 mg 

2 In 145 patients having the plasma cholesterol and metabolic rate de- 
termined concomitantly there was no suggestion of coi relation between the 
two 

3 In a series of 45 of the above patients presenting a metabolic rate 
above the arbitianly chosen figure of + 10, the sought-for correlation was 
not apparent In 16 individuals presenting the undoubted clinical pictuie of 
thyrotoxicosis, the cholestei ol vaiiation was not consistent for the group 

4 In a senes of 42 patients of the total group a metabolic rate of less 
than 10 was found Of these, 19 patients had well-defined evidence of a 
hypothyroid state Heie, too, theie was no tendency foi the plasma choles- 
terol value to reflect the condition of the patient 

5 The factors affecting the circulating cholesterol are too numeious for 
a single estimation to be of gieat significance m the diagnosis of disturbance 
of the thyroid function That thyroid disease is accompanied by cholesterol 
changes is not to be doubted, and plasma cholesterol estimations may piove 
of aid in following the progress of an individual patient under tieatment 
provided such estimations are made frequently 
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In this study the author had the excellent cooperation of Dr E Dunstan, Director 
of Clinics and Medical Director of Baylor University Hospital, Dr C Frank Brown, Chief 
of the Metabolism Clinic of Baylor University Medical Dispensary, as well as numerous 
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THE USE OF HELIUM IN THE TREATMENT OF 
ASTHMA AND OBSTRUCTIVE LESIONS IN 
THE LARYNX AND TRACHEA 

By Alvan L Barach^ M D , F A C P ,t t New York, N Y 

Introduction 

The proposal of helium as a new therapeutic gas was based on the con- 
ception that its decreased specific gravity m relation to nitrogen would make 
a helium-oxygen mixture easier to breathe than a comparable nitrogen- 
oxygen mixture, such as occurs in air ^ The molecular weight of helium 
being 4, and that of nitrogen 28, the substitution of 80 per cent helium for 
80 per cent nitrogen, with the oxygen concentration 20 per cent, would pro- 
vide a respirable gas mixture which would have 33 per cent of the density 
of air (table 1) Utilizing the physical formula F equals MA, where F 

0* Nz He ^1°; 212 Oe 

Q)(YGfN NITROGIH HELIUM AIR mMt 



WEIGHT OF GAS 


IN GRAMS PER LITER 
SPECIFIC Qnm 


1251 

(U785 

\2Pil 

OHHl 

(32“F) 

1J053 

0%7 

Table 1 

01580 

1000 

0341 


Comparatne weight of the respirable gases per liter 


IS Force, M is Mass and A is Acceleration, it may be said in general that 
the force necessary to transport a gas, other things being equal, is propor- 

I * Read at the Philadelphia meeting of the American College of Physicians, April 30, 1935 
From the Department of Medicine, College of Physicians and Surgeons, Columbia Uni- 
%ersitj, and the Presbyterian Hospital, New York City 
OU iThe author wishes to acknowledge assistance rendered to him by the United States 
blic Health Service, Bureau of :Medicine and Surgery, United States Navy, The Linde 
* Products Company, and the Helium Company, and to express his appreciation for their 
, Gov ernnici.^ 

^ other Governnib technical assistance (Oe? fn/c-ji Fckman, B S 
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tional to the density of the gas, and that in the case of an 80 per cent hehiim- 
20 per cent oxygen mixtuie, the force required would be one-third that 
necessary for movement of an 80 pci cent nitrogcn-20 pc’" cent oxygen 
mixture When passage of a gas through very fine orifices is considcied, 
the rate of diffusion is propoi tional to the square root of the density, under 
these ciicumstances, the pressuie icquired foi this type of gas movement 
for an 80 per cent hehum-20 per cent oxygen mixture would be approxi- 
mately one-half that requiied foi air" 

Wherevei there is obstiuction to the mo\cment of air in the respirator}' 
tiact, an increased pressure is necessary to transpoit air to and fiom the 
lungs In long-continued or severe obstruction, the increased back-pressure 
causes distention of the pulmonary alveoli and impaiiment in their function 
The substitution of helium for nitrogen piovides a respirable mixture uhich 
may be breathed with a pressure theoretically one-half to one-third that 
used for air In previous reports it uas shown that the force requiied 
for human subjects to breathe through narrow orifices was 35 to 50 per 
cent less when helium-oxygen mixtures w'eie inhaled instead of air This 
saving in respiratory effort has been made use of in patients W'lth severe 
asthma and obstructive lesions m the laiynx and trachea 

Historical 

Helium was discovered in the sun in 1868 by Jannsen and Lockyer ® by 
means of the spectroscope Its existence on eaith w'as demonstrated by 
Ramsay * w'ho obtained it from the mineral cleavite It W'as latei found to 
be a constituent of the atmosphere to the extent of one pait m 200,000 
Recently, it has been found to occur in certain natural gases It has been 
used in dirigibles because of its buoyancy, having displaced h}drogen be- 
cause it is free from explosive possibilities In 1923, a patent w'as registered 
in the United States Patent Office by Charles Cooke ® for the use of helium 
W'lth oxygen for divers, based on the fact that helium has a coefficient of 
solubility approximately half that of nitrogen, and because it is tw'ice as 
diffusible Sayers and Yant ® m 1926 decompressed animals from 10 at- 
mospheres of helium-oxygen mixtuies in from one-third to one- fourth the 
time necessary for nitrogen-oxygen mixtures and found no toxic effects 
from the use of helium under high pressui es for short periods 

In a series of papeis Hershey ’’ lepoited that exclusion of rare gases 
from the atmosphere was not compatible w'lth life, using small animals such 
as mice for experimental subjects The author,® during the past two years, 
carefully tested this hypothesis and found that animals lived apparentl}' un- 
influenced in atmospheres in which the rare gases were excluded for periods 
as long as 42 days That helium w'as not itself harmful was next tested 

*Elihu Thompson (Science, 1927, Kv, 36) called attention to correspondence with/^ 

U S Bureau of Mines m which he suggested the use of helium for divers in 1919, the '' 
ception ha\ mg apparently arisen out of earlier experiments with hydrogen and '' 

formed in 1873 ^ ^ ~ ' 

/ 

/ 
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A senes of animals (mice) were kept m completely sealed chambers in 
’ which there was 79 per cent helium and 21 per cent oxygen The chamber 
was cleaned twice a week, the technic of maintaining a constant percentage 
of the mixture has been described previously ® The mice seemed unin- 
fluenced by the substitution of helium foi nitrogen for periods of two 
months, confirming previous evidence of its biologic inertness Helium 
was then proposed as a therapeutic gas,^ because its physical property of 
possessing the smallest specific gravity of any of the elements except hy- 
drogen suggested that it could be moved more easily to and from the lungs in 
conditions where obstructive dyspnea was present The highly explosive 
nature of hj’^drogen when mixed with oxygen excludes its clinical use 


Methods 

The administration of helium presents certain hazards that are more 
difficult to overcome than those encountered in the effective therapeutic use 
of oxygen It is well known that oxygen therapy for years was employed 
in such small concentrations as to be of little or no value The importance 
of knowing the concentration of oxygen inhaled by the patient has become 
generally recognized wherever high standards of medical practice are 
present , there are still to be found, however, instances of oxygen tent therapy 
in which the concentration of oxygen administered is not known The 
patient may or may not be benefited under these haphazard practices but is 
not apt to be injured In the use of helium mixed with oxygen, the danger 
of an inert gas displacing too much oxygen is constantly present, since an 
excess of helium will produce asphyxia Careful oversight is also necessary 
to accomplish a rigid exclusion of nitrogen, for the beneficial effects of the 
inhalation of a hghter-than-air gas are lost when an inward leak of air 
enters the therapeutic atmosphere Finally, the helium itself should be 
tested by an accurate helium analyzer to make sure that it is 97 to 99 per 
cent pure 

1 he present high cost of helium commercially makes it expedient to use 
It as economically as possible The apparatus employed for oxj’-gen ad- 
ministration cannot be simply turned over for administration of helium and 
oxygen A leak in an oxygen tent, for example, will create a loss of helium 
the n vill speedily destroy the value of the procedure The greater diffu- 
an ala of helium over oxygen or air makes it necessary to employ special 
Thjn material to prevent loss by diffusion through the tent fabric Several 
ksl’hhods have been developed 

For relatively short periods of administration, such as one hour, a mask 
I or mouthpiece apparatus has been used A light rubber mask which fits 
tightly yet reasonably comfortably to the face is equipped with two one-inch 
outlets One outlet is connected to the outside air by a rubber hose which 

♦Helium may be obtained from the Helium Company, Louis\ille, Kentuckj The 
, Go^ernment has a large plant at Amarillo Texas, which serves the Nav>, the Armv and 
^ other Government departments, but does not sell helium 
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has an expiratoiy flutter vahe at the tcinunal end Tlie other outlet is j 
connected to an inspiiatoi}^ fluttei \alvc and then to a two-way metal valve 
by one-inch brass or mica tubing The other end of the three-way valve 
IS m turn connected to a Douglas bag, into which the gas mixtuie is ad- 
mitted A heater may be inseited three to four inches from the mask 
When a heater is emplo}cd, a mouthpiece is used to inhale the heated helium 
OX} gen mixture, a theimometei being inseited just in front of the mouth- 
piece Tlie metal parts of the apparatus are insulated 

The purpose of using heated hehum-oxjgcn mixtuies is to decieasc 
still fuither the density of the mixtuics Dry air between 200 and 250° 
F has been employed m some cases In the accompaining table (table I) 



Table 2 


the eftect of increasing tempei atui es on the specific gravity of a gas is 
shown The gas duiing lespnation is gradually depuved of most of its 
heat and becomes saturated However, the fact that the expired air mav. 
be 10 degi ees higher than expn ed unheated an ® indicates that the iilfourth 
heated gas is considerably less dense when it is passing through the biixic ef 
Helium-oxygen mixtures at room temperature have been used in mo^ 
stances Xp j 

Before treatment is begun, the Douglas bag is filled with helium and^ 
oxygen delivered from separate tanks through suitably calibrated gauges 
to make a mixture of 15 to 20 per cent oxygen and 85 to 80 per cent heliumK 
As a check on the concentration finally attained, it is helpful to test th®< 
concentration of the combined gas as it enters the bag, or after it is filled) 1 
The inlet of the gas mixture is now changed so that it is run into the metajv 
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tube that connects with the mask or mouthpiece, which is then attached to the 
patient In many instances, 15 liters of helium and 3 liters of oxygen are 
thus admitted As treatment is begun the two-way valve is turned so that 
the mixture from the Douglas bag is paitly inhaled with the gas entering 
near the mouthpiece When the bag is emptied, the patient is disconnected 
from the apparatus, the two-way valve closed so that the Douglas bag may 
again be filled, and the treatment begun again The reason for switching 
the inlet of oxygen and helium from the bag reservoir to the ^mouthpiece 
connection is that a slight positive pressure is thereby developed which 
^ facilitates the inlet of the gas into the lungs * 

Experiments are 111 progress to develop a satisfactory method of re- 
using helium, by adding to a closed system the oxygen consumed by the 
patient If valves aie employed to circulate the gas through soda-lime, 
a positive pressure must be maintained to facilitate inspiration, since the 
patient with asthma finds it especially burdensome to develop additional 
inspiratory negative pressure to overcome the resistance m the tubing 
A slight positive pressure in the system overcomes this resistance, which is 
then present during expiration However, a slight increase in resistance 
to expiration is not uncomfortable and at times actually appears to facilitate 
the egress of the gas, perhaps by preventing further collapse of the bron- 
chiole by high expiratory pressures A motor-blower unit may be used to 
circulate the mixture through the system, provided also a slight positive 



1 p 1 inspiratory flutter vahe should be slit open % mch further to decrease resistance 

neiium penods when larg-e tidal volumes are inhaled 

mixturee complete apparatus maj be obtained from the Oxygen Therapy Service Company, 
ork 

I * The' and the helium analyzer are made by the Mme Rescue Appliance Company, 

infant sh, Ra 

/' t The oxjgen regulator is made by the Linde Air Products Companj, New York 
^ ( a high Forreger Companj, New York, manufactures a calibrated water bottle 
‘ old ‘man or ^ is supplied by the Gruenberg Electric Company 

SO^~o\}gen mi^ Company is preparing mixtures of 20 per cent oxjgen and 80 per cent 
•cause of its gre^id simphfj the administration of the gas 
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pressme is mamtamed (Diagram 2 ) A method of increasing pressure 
during inspiration and deci easing it dining expiration, which will be syn- 
chionous with the patient’s lespiration, is being developed In any of the 
methods employed to re-use the helium, the system must first be thoroughly 



Helium rebreathing apparatus utilizing increased pressures 


flushed with the gas mixture to remove all traces of nitrogen and a by-p^ 


valve inserted by which the patient can breathe out the nitrogen of ] 
residual air Oxygen is then admitted at a rate which corresponds to j 
patient’s estimated basal metabolism Repeated checks of the oxygen c^ 
centration are necessaiy to determine whether the inflow of ox)'^gen is 


quate to maintain the desired oxygen concenti ation Tests of the hel^^^i' 


concentration reveal the presence or absence of inward air leaks 


The oxygen tent has been modified to adapt it to the administrati/' 


effects 


The cooling, diying and ventilating are accompl^ 


helium with oxygen 
as originally recommended, by direct passage of the atmosphere over c 
of ice^“ The motor-blower unit must be leak-tight to helium 


V gases 


canopy which encloses the patient is made out of special helium-pro 
loon fabric The material should be in one piece with an opening ^'^^T ^ j 

A Ck ..I*. - £ J.— 1_ 


makes a closure around the neck, or, particularly in infants, wl 
the entire body This opening is closed with zippers and the 
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doth folded over several times and clamped Similar openings are present 
for administration of food and medicine In both the adult and infant 
tents, a sleeve protrudes into the tent with a glove at the end, closed off from 
the inside atmosphere The nurse may thus assist the patient without 
creating a leak When treatment is commenced, m the tent used for adults, 
a bag IS inflated within the tent, with the patient inside, with pure helium, 
while the remainder of the tent atmosphere is flushed out with a vigorous 
stream of pure oxygen Air or nitrogen is thus reduced to a minimum 
The bag is then opened within the tent Adjustment of the desired con- 
centration of helium and oxygen is accomplished by admission of these gases 
through calibrated gauges If the canopy is built so that only the head 
of the patient is enclosed and contact is made around the neck, considerable 
saving of helium is effected 

, A helium testing apparatus has been developed b)’- the Mine Rescue Apph- 
jice Company, based on the different diffusion propensities of air and helium 
/he helium concentration may be read off a dial within an accuracy of 0 5 
per cent, in half a minute after the gas sample has been admitted into the 
diffusion chamber A simpler, less expensne but less accurate apparatus 
may be constructed by calibrating the variable depression made on a water 
manometer by light and dense gases If a constriction to the outflow of 
gas IS pioduced, a considerable difference in water level will occur when a 
constant volume of air is delivered as compared to mixtures containing 
variable percentages of helium 

Since it IS of obvious importance that the oxygen supply should never 
be interrupted, whatever method of administering helium and oxygen is 
used, two precautions hai^e been adopted The oxygen and helium gases 
a joined by a Y-tube immediately after their delivery from the gauge and 
pa sed thence into the tent by a single hose The oxygen tank is connected 
by an arrangement developed b}'- the Linde Air Products Company to a 
resene tank which automatical!}^ delivers oxygen should anything happen 
to the one in use, such as the tank becoming empty or the valve inadvertently 
turned lower than the prescribed flow The principle is simply that the 
reserve tank is set at a pressure just slightly lower than that at which oxygen 
IS being delivered, and would therefore begin to function if the pressure ir^, 
the first tank was for any reason decreased An additional safeguard is 
an alarm which goes off when the oxygen flow stops 
\ The precautions enumerated and the determination of both oxjgen and 
helium concentrations are necessary both for the effective use of this gas 

mixture as well as to safeguard the patient f 

\ 

I *The adult tent was built by the Oxygen Therapy Service Companj, New York, and 
tbp >»ifant model by Mr John Emerson, Boston, Mass 

/ effect of helium on the \oice is characteristic and is a rough index of the presence 

' helium concentration A high, qua\ermg note is produced, resembling that of 

‘ old man or old ■woman The lighter gas decreases the chest resonance Inhalation of 
gon-Qxjgeii mixtures has given the voice an opposite qualit3, increasing chest resonance 
•cause of its greater densitj 
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For those who plan to use helium therapeutically a few additional words on 
special problems nnolved m its administration may be helpful, especially since we |i 
are employing at the present writing methods which are being gradually improved 
In the simplest form of administration, the hehum-o\>gcn mixture is inhaled 
partly from a Douglas bag and paitb fiom the stream of the gas which enters near 
the mouthpiece The importance of haMiig the inhaled mixture enter near the mouth- 
piece instead of from the bag alone is that a slight inci eased pressure is thereby ob- 
tained W'hich noticeably increases the comfort of the patient The bag should be 
filled with the mixtuie before treatment is begun, from then on the desired flow', for 
example, 16 liters per minute of helium and 4 liters oxygen, is transferred to entrance 
near the moutlipiece This flow would be necessary for onlj very high pulmonary 
ventilations, half as much would be used for low' pulmonarj ventilations The 
exhaled atmosphere is w'asted, passing into the air through the expiratory flutter valve 
For economic reasons it is highl)' desirable to re-use helium A simple closed 
system in which the atmosphere would be blown through soda-lime presented certain 
difficulties The first one was that leakage in the motor blower unit contaminate^ 
the atmosphere with nitrogen and lost helium more rapidly than oxygen because ol 
its decreased density It was found that if a pressure of 3 to 14 cm of water wa | 
maintained in the system, the leaks would be outward and would therefore prevei| / 
entrance of nitrogen This was done by insertion of a variable resistance in til ' 
tubing through which the exhaled air was passed This increased pressure was found 
to be of decided value in mci easing the velocitj of the helium-oxygen mixture during 
inspiration without causing additional discomfort during expiration (Ihe reasons 
for this may be gathered from the body of this article and a forthcoming study on 
animal experiments ) Since it is known that the velocity of a gas is proportional to 
the square root of the increase in pressure, it became obvious that vve could gain more 
by raising the pressure of the inhaled gas than we could by lightening its density 
through increasing its temperature, and w'e therefore have concentrated our attention 
on this phase of technic more recently 

By employing a Sturtevant motor-blower unit, the leakage in this closed system is 
slight, 4 liters of helium and 1 liter of ox}gen per minute more than suffice to main- 
tain the original atmosphere Progress is being made in further reducing the leak- 
age In this apparatus, when the patient begins breathing through the mouthpiece, 
he first inhales air through the small valv'e mechanism to which the mouthpiece) is 
attached The Douglas bag is filled w'lth the desired helium-oxygen mixture, usually 
20 per cent oxygen, 80 per cent helium (at times 15 to 19 per cent oxygen, the le- 
mamder helium) A valve connected with the exhalation tubing is turned so that tr - 
patient’s expired air goes into the atmosphere instead of into the closed system, in orAtm 
that the 2 liters or more of the nitiogen of Ins residual an does not contaminate tj of 
hehum-oxygen mixture being built up in the bag The valve at the mouthpiece j 
next turned so that the patient inhales the hehum-oxygen mixture instead of as . 
After he has taken 8 breaths, he has quite well washed the nitrogen out of his lun^^“ 
and the valve referred to on the exhalation tubing side may now be turned so that hV''*^ 
breathes into the closed system and tlie helium is re-used The motor-blower unit iCts | 
now turned on adding the increased pi assure to inspiration The reason that ty 
turning on of the motor-blower unit has been delayed to this time is to prevent ^^lSCS 
large loss of helium which would otherwise have taken place when the patient v^ , 
discharging the nitrogen of his residual air into the atmosphere 

When tlie bag has been filled, a flow of 4 liters of helium and 1 of oxygen m/ears, 
tains the helium concentration approximately constant The oxygen consumptiot f tin- 
the patient, 200 to 400 c c , may have to be compensated for by a very slight nvAeriods 
in the oxygen admitted, thus 1 2 instead of 1 0 c c As we usually employ 17 [+pcted i 
oxygen, tlie relatively small oxygen consumption by the patient makes little diffl/ J 

at the above flow, for after a little while the bag gets too full and a valve in thtwith/'^ 
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lit past the bag must be opened and the gas mixture allowed to run into tlie air until 
1 e bag IS somewhat reduced m size 

j If an absolutely leak-tight motor-blower unit were found, then it would be 
i .cessary merely to run in 200 to 400 c c of oxygen, depending on the oxygen con- 
imption of the patient It is obviously important to test the oxygen concentration of 
e gas entering the bag, which can be easily done in a minute by withdrawing a 
imple from a T-tube inserted in the rubber tubing which leads to the bag The 
-xygen concentration in the closed system itself should also be tested to guard against 
eaks Our practice is also to test the helium concentration by a densiometer, which 
eassures the operator of his technic in excluding nitrogen It is essential to test the 
ixygen concentration to prevent undue accumulation of helium to asphyxial propor- 
( ons For that reason, the responsibility of administering this gas must rest with a 
hysician, a technician may be employed to administer the gas under the physician’s 
, rection and responsibility, but it is not justifiable for a physician who does not 
' mprehend the technic to request helium therapj^ from a purely technical service 
s. danger of death from asphyxiation is too real to be put under the control and 
lagement of technicians With oxygen therapy the situation is obviously different 
^ much as no risk from asphyxia is present 

^ The author is at the moment experimenting with the Russ-Beach pump, which is 
/nght, and with the Roots-Connersville blower They possess the additional ad- 
’■“itage of being capable of delivering the atmospheres at higher pressures, such as 

0 to 13 cm of water, which enormously facilitate the entrance of the gas during 
aspiration but are high for expiration An apparatus has been used in which 
le technician or nurse operates manually a valve by which the pressure is removed 
uring exhalation and introduced during inspiration An attempt is being made to 
ccomphsh this electrically by use of a photoelectric cell inserted near the patient’s 
louth A small vane which moves toward the mouth during inspiration and away 
rom the mouth during expiration interrupts a light from a photoelectric cell The 
"acticabihty of this latter apparatus has yet to be demonstrated, it is mentioned at 
ns time for those individuals who actually plan to use helium 

The special importance of utilizing increased pressures during inspiration is to 
iminish the intrathoracic negative pressure which is high in obstructive dyspnea In 
f nimal experiments the author has shown that edema of the lungs may occur in three 
ours, with circulatory failure, after continuous breathing through a resistance The 
igh intrapleural pressure not only acts like cupping the lungs but also sucks blood 
n the right heart and tends to prevent it from leaving the lungs, with resultant in- 
^'"quate filling of the left ventricle It has been shown that attacks of cardiac asthma 
'to associated with a sudden increase in the volume of blood in the lungs (Weiss, S 
Robb, G P Jr Am Med Assoc , 1933, c, 1841) The administration of helium 
oxygen under pressure not only facilitates pulmonary ventilation but also lessens 
g'jhoracic pressure, decreasing the accumulation of blood in the lungs, tending to 
' j^it or to ameliorate edema of the lungs and circulatory failure 

‘-^tter 

airen. RESULTS 

' Asthma The role of helium in the treatment of asthma will be pre- 

by reciting the histones of four patients in whom its therapeutic 
. IS manifested and by illustrating through graphic records its effect on 

1 j^is phases of pulmonary i entilation 

graphs in Case 1 were obtained by the patient breathing through 
' ^ metabolism apparatus m which the COo was re- 

i gon-d patient’s respirations through soda-hme or by means 

'caus^opf Low and high speed drums were used to record the qualitative 
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as well as the quantitative changes in pulmonary ventilation In aclditio | 
a measurement w^as taken w'hich will be referred to as the pressure m till 
pulmonaiy air-w'ay The tube that leads ofif from the patient’s mouth n 
tapped by a hard rubber hose that is in tui n connected to a water manomcte| | 
As the patient breathes, especially wdien there is icsistance cxtcinal to tli 
site where the bieathmg tube is tapped or when rapid forceful respiration 
are present, the pressuie required to more the air m the icspiratory systr* 
is communicated to the w^atei manometer The excursions of the wxV 
level are recorded on a moving drum by means of a delicate float wily 
rides in the w'ater of the distal aim of the manometer and wdiich has attache 
to it a fine pen The piessure readings thus obtained represent the prcssiF 


against which the lespiratoiy musculature w'oiks and become thus an 




in 

direct index of respiratory effort When the pulmonar} air-ivay is entire^ 
unobstructed and wdien respiration is pioceeding slowd\ and quietly, thfo 
aie recoided only rery slight pressuie diffeiences Howeier, when ra|'’ 
movement of air becomes necessary and particularly wdien a hindrancej^^ 
the free passage of air develops in any part of the respiratory tract, 
piessuie in the pulmonary air-w'ay is markedly increased and it is thereflmg 
under these circumstances that the decrease in the effort nCcessar} to mtpus 
a relatively light helium-oxygen gas becomes of clinical importance 
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Case 1 Male, age 26 years Patient entered the Hospital on his sixth adn|'°’^ 
Sion complaining of severe continuous asthma of 48 hours’ duration Attack'; 
asthma began two years ago Since then, he had been admitted five times for is 
asthma, complicated by either sinusitis, bionchitis or bronchopneumonia 
skin tests were negatn'e Treatment in addition to rest was mainly directs 
sinuses, although radical procedures were not undertaken He left the Hd^outhpiecy 
month previous to his present admission At home, he was w'ell for one weuthpiecei n 
his asthma returned wuth its accustomed severity, necessitating 10 mjecPC, usual ] 
adrenalin daily for the remaining three wrecks During the 48 hours precedii> A’® 
trance to the Hospital, he suffered continuous asthma unrelieved by adrenalin o that u 
On examination, he w^as seen to be a thin young man, acutely ill, breathiiij 
great difficulty, inspiratory and expiratory, cyanotic and anxious Lungs T 
filled with sibilant and sonorous rales, expiiation was prolonged TemperatureP’^^^ | 
1014°, pulse 110, respiration 30 Roentgenogram of lungs w'as negative Fc 
next T2 ^days^ he suffered almost continuously from varying grades of as'® lung 
adrenalin infrequently affording temporary periods of relief ^ ^ 

The Douglas bag apparatus, wuth a mouthpiece and with a mask, as desc’’ 
above, was used At first, pure oxygen w'as administered, without alleviatn?^ ^ 

dyspnea, although his color improved A mixture of 80 per cent helium and 'll 

cent oxygen was then admitted into the system After he had inhaled six bre^"^ 
relief became manifest and in two minutes he was asleep, the retraction in his 7 , 

muscles having almost completely disappeared Most of the sibilant and sojgen m^ 
rales in his chest were no longer present Oxygen was gradually substi/nsumptm 7 


er 


helium and when the concentration of oxygen got as high as 30 per cent, dyshght i 
rales returned Administration of helium and oxygen again brought relioy l7 P^te: 
night, he was given 80 per cent helium and 20 per cent oxygen for one hoittle diffa 

Ive m thw' 
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'°i ‘itime He became relaxed, free from evident dj’-spnea, and slept restfullj for six 
ars 

In this patient, attacks of asthma were almost always preceded by severe cough- 
spells Attempts to abort these attacks with the inhalation of helium and oxygen 
‘re unsuccessful At the conclusion of these violent seizures, dyspneic asthmatic 
eathmg continued which was then relieved by inhalation of helium-oxygen mixtures 
he extent of relief varied, depending upon the type of bronchiolar obstruction he 
' 's suffering from at the time When the larger bronchioles appeared to be con- 
^^‘^“ing, as suggested by sonorous rales in predominance, relief might be estimated 
between 90 and 100 per cent, if the fine bronchioles were constricting, as 
'^^^ested by long-drawn-out piping and sibilant sounds, relief was estimated to be 
' ‘^‘Veen 70 and 80 per cent 

The rest to his respiratory musculature was quickly apparent His refractori- 
^^s to adrenalin gradually diminished, and the number of attacks lessened to two or 
”e daily during the next two months Helium, either through a mouthpiece or a 
’’'k, was given at intervals two to four times daily, for 15 minutes to 1 hour 
iquently, 85 per cent helium with 15 per cent oxygen was employed, since a greater 
j ee of relief was obtained than with 80 per cent helium The slight degree of 
. emia which the mixture induced seemed to be counter-balanced by the increased 
^ of penetration of the gas 

“Therapeutic procedures aimed to cure the condition were not completely suc- 
*-ul Bacterial filtrates and vaccines were tried, residence in a dust-free room, 
“®%en chamber therapy, elimination diets, calcium and viosterol administration, 
ural drainage, radical maxillary sinus drainage, roentgen-ray tlierapy of sinuses 
spleen, bronchoscopic treatments, psychotlierapy For a period of one month, 
^‘^um and oxygen treatments were stopped Asthma became gradually of the more 
‘°^inuous type, his adrenalin need increased to 5 and 6 injections daily Helium 
oxygen inhalations were instituted day and night for all continuous asthma — 
mild attacks and the asthma that persisted after severe seizures The number 
+hmatic attacks decreased to 2 or 3 daily, relieved by adrenalin Continuous 
disappeared 

iminish Qf j 5 j-q 20 per cent oxj'gen with 85 to 80 per cent helium were given 

nimal exjj^g inspired air to between 200 and 250° F Only dry gas can be 
ours, wit^i- thggg jjigh temperatures Although the mouthpiece felt somewhat hot 
igh intr^j^Qygfl slightly from the teeth, the patient liked the sensation of the heated 
11 the rig chest and believed that he obtained more relief than from the mixture at 
•^loquathjnpeiature Furthermore, treatments were followed by expectoration of 
to assy vvatery mucus However, it w'as not possible to abort a se\ere attack 
tu ^‘^an acute asthmatic seizure commenced and gradually increased, the patient 
re' °nimself the hehum-ox) gen mixture for at times as long as 2 hours, with partial 
jg e'f as long as he w^as inhaling it but with recurrence of severe asthma as soon as 
. mouthpiece was remo\ed The more continuous tj'pe of asthma responded much 
tter to inhalation of helium-oxygen mixtures Frequently, tlie patient asked foi 
^'renalin because of pain in his ribs after he had had continuous asthma for a long 
uod This pain was completely relieved by breathing helium and oxygen wuthout 
]^e^°ssltatlng an injection of adrenalin During the tw'o months in which he was 
ited periodically, it became e\ident that refractoriness to adrenalin increased as 
Tuffered more from continuous asthma, and tliat administration of hehum-oxjgen 
ki icT^® wdiich relieved tlie continuous asthma w^as followed by disappearance of 
‘_r,7-mess to adrenalin This effect niaj be ascribed probably not only to rest of 
( a'hi ,, ^tory musculature but also to the other integral parts of the respiratory 
. old^t^I' bronchial and bronchiolar musculature, the decreased aheolar distention, 
pn-d efhetic nervous system, as well as the more conscious components of the 
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ijjj /ely and relatively, was considerably less when the helium-oxygen mix- 
( 1 , \vas inhaled In addition, it can be observed that expiration, which is 
“esented by the down-stroke of the graph, proceeds at a swifter pace at 
Very start of exhaling the hehum-oxygen mixture, indicating a lessened 
- in which the alveoli are exposed to a distending expiratory pressure 
contrast, expiration takes place more slowly when air is breathed and 
h the maintenance of a higher pressure 

In the above chart (chart 2) comparison is made between the “pul- 
pary ” pressure present when the patient breathed a helium-oxygen mix- 
and air The decrease m this pressure is an index of the decreased 
t involved The actual pressure differences recorded m the graph 
"sent in large part the work performed against the resistance in the 
V appaiatus itself, but it affords an insight into the lelative differences 
f ssure required to move air and the lighter gas in obstructions that are 
^ 1 in the interior of the respiratory tubal system, larynx, trachea, 
■^hi and bronchioles 
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lART 3 Patient m continuous asthmatic breatliing Increased rest period m each res- 
piratory cycle and reduced pulmonary ventilation with helium-oxygen mixture 


t In chart 3, the graph was obtained during a period of continuous asthma 
,ne decrease in pulmonary ventilation is -very appaient There can also 
" obseived a difference in the quality of the respiratory cycle During 
|ialation of air, the sharp acute angles at each respiratory cycle indicate 
absence of a rest period, which is shown to be present during inhalation 
leidielium and oxygeii by the more rounded shape of the curve, vith a pause 
e^^the end of expiiation The ceaseless activity of the respiratory mus- 
''^^ature during chronic continuous asthma plays a role m the production 
, the fatigue which this tjpe of patient suffers from and is probabl> in- 
l ved along with other factors touched upon above in the development of 
i oftractonness to adrenalin In some attacks of acute severe asthma, al- 
’ ^Jiigh neiium-ox.,p^,gen inhalations decrease the need for increased pulmongr^^ 
'^btVlations, the res-.^ period is not produced, as is shown in the following 
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cbait (chart 4) It is probably that this vaiiation in i espouse is depeiJ 
upon the size of the biouchioles that aie most affected, the smallei 1 
oiifice the more difficult it becomes to gnc maximal relief 1 ' 
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Chart 4 


In this patient, the pulmonary ventilation during asthmatic se]| 
was increased almost three to four times his resting ventilation Thi^ 
itself IS of considerable interest and will be commented upon later 
effect of inhalation of helium-oxygen mixtures is almost ahva}S to decj 
both the pulmonary ventilation and the tidal air 


Case 2 Male, age 22 years Past History At the age of three, the patiei j^^ 
tuberculous glands removed from his neck Following this, he developed 
tubeiculosis and was in a tuberculosis sanatorium at six and again at fifteen 
had repeated attacks of head colds and bionchitis up to four years ago Pr| 


Illness Two and a half months ago, the patient first developed asthmatic bieat('’^|' 


and two weeks later he suffered a severe asthmatic attack which lasted three Q ^ 
Since then, he has had asthma intermittently On admission, he was seen to h 
fairly w'ell-developed man of 22, in typical asthmatic breathing Lungs w^ere fi! 
with sibilant and sonorous rales, without dullness, expiration prolonged He 
tinned to wheeze for one week, when he contracted bronchitis wnth fever 
asthma then cleared for two w'eeks During the seventh week, he caught a head 
which was improving wdien he suddenly began to wdieeze Ihe asthmatic attackl 
came progressively woise, unieheved by adrenalin in repeated doses, oi by niorpf 
or atropine He became cyanotic and was placed in an oxygen tent wnth 60 per | 
oxygen His color impioved but asthmatic breathing peisisted His pulse gr 
ually became weaker and at the end of 20 hours almost imperceptible He 
comatose The breathing was in shallow gasps, the rate had declined to 15 tij 
a minute He appeared to be in imminent danger of respiratory failure Alp 
lobelin, 3/20 of a grain, was given intramuscularly, witli temporary increase in 
of respiration and marked accentuation of retraction signs in the neck mus^ 
Within five minutes, breathing again became slow, shallow and gasping 

A mixture of approximately 75 per cent helium and 20 per cent oxygen wa 
tamed in the tent (the remainder water vapor and nitrogen), and, /utvtr.. 
the patient became conscious, retraction signs in the neck mt 
provement became progressive In two and a half hours 
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,'omfortable in the tent, there was no neck muscle retraction, breathing had 
'nialle/ ^o 20 per minute, the pulse was of fairly good quality and the tent was 
, 1 In about IS seconds, the visible signs of asthma returned, accompanied by 
e “‘iscle retraction However, tlie patient was rested, cheerful and out of danger 
I 'jsequent attacks responded promptly to adrenalin One week later, he re- 
' ohome suffering from occasional attacks, and attempted to find work Four 
later, he was in good health, not inconvenienced appreciably by occasional 
which promptly responded to adrenalin 

[?--this patient, the inhalation of a helium-oxygen mixture was followed 

Ina'- appeared to be an inciease in pulmonary ventilation He was too 

rmit getting a record of his tidal air, but the clinical impression was 

' ’'tkable that he had an increased depth and an increased rate of respira- 

”see he was inhaling the helium-oxygen gas The respiratory mus- 

which seemed on the verge of complete cessation of activity, was 

1 D such an extent after two and a half hours that the patient was able 

^ ate without discomfort the moderate degree of asthma which re- 
A ^ 

■^when the tent was removed 

® 3 Female, age 40 years Family History One sister and a grandmother 

'isPma 

sent Illness Asthmatic attacks began two years ago Since then, she has had 
spital admissions for severe asthma Tonsillectomy, administration of bac- 
-''Filtrates and vaccines, drainage of sinuses and establishment of permanent 
openings, postural drainage and psychiatric interviews, were followed by no 
ement In the hospital, the asthmatic attacks always abated on residence in 
gen tent for 10 days to three weeks, and twice in the filtered air room After 
ome from the hospital for one week, she again returned with severe asthma 
, imination, she was a thin, poorly nourished woman in severe asthmatic breath- 
’ ^ungs showed dullness and fine crepitant rales at right base and widespread 
1 t and sonorous rales Expiration was markedly prolonged She was gradually 
/ed by adrenalin, 6 to 8 c c daily, oxygen tent with 50 to 60 per cent oxygen, 
e, bromides and iodides However, on the sixth week of residence in the 
'■^al, the attacks became steadily more frequent, ending in continuous asthma 
8 hours Adrenalin, large doses of nembutal and oxygen in the tent did not 
I e her She vas aroused with difficulty and then was irrational, no doubt partly 
' D nembutal and bromides Sibilant and sonorous rales persisted throughout 
5 iangs She was taken out of the tent and a mask attached to her face A* first, 
- truggled against the mask but after 15 minutes of inhaling 18 to 20 per' cent 
1 en and 82 to 80 per cent helium, she was relaxed and accepted the treatment 
it’igly The relief of her dvspnea was noticeable and one hour later treatment 
'sic discontinued Approximately 90 per cent of the rales had disappeared and 
'leifot return that afternoon She was both subjectively and objectively relieied 
fee / thma An attack the following day was promptly relieved by adrenalin . She 
^c^jally improved, helium and oxygen being administered at mtenals for 'three 
, = For two weeks she required no adrenalin, when wheezing and coughing re- 

L\ d, necessitating for trvo additional weeks two to four injections of adrenalin 
^ Attacks cleared up during the subsequent week and the patient left the hos- 
y olt temporarily free from asthma 

^/r®‘ 

oi,ncb[^*^^ use of helmm-ox)gen mixtures in this patient was followed by a 
ocii ^uig up of a persistent siege of continuous exhausting asthma and by 


his 
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disappearance of refractoiiness to adrenalin The patient was a 
one to handle since she attributed her asthmatic attacks to the most,^ deneil 
antecedent treatment The various piocedures which wcie attempt smalleJ 
all to be abandoned without a satisfactor) trial for this reason 


Case 4 Male, age 52 years Past History Patient had had a chronic po; 
discharge for six years following a head cold Present Illness Asthmatic 
began five years ago His first admission to this hospital was two years ag^ 
he complained of almost steady asthma for the preceding three weeks Allergic 
was negative External ethmoidectomy and later frontal sinusectomy wen 
formed Following the latter procedure, asthmatic attacks were said to have b 
worse Five days before admission, he went into status asthmaticus and enter 
hospital almost moribund On physical examination, he was a middle-aged 
thin and w'orn looking, obviously in extremis His hands and feet were cold 
pirations were very shallow and slightly labored lungs contained a few scs 
squeaks and whines There w'as slight dullness in the right anterior chest will 
pressed breath sounds Heart was not enlaiged, sounds w'ere of very poor qi; 

Pulse W'as poor, rate 110, vessel wall sclerotic W b c 22,700, poh nuclear, 
centage 79 Patient seemed about to expire when he i cached the ward He wa 
into an oxygen tent m an oxygen concentration of 50 to 60 per cent He was i 
morphine and atropine, and caffeine sodium benzoate 0 6 giam The latter medicr 
appeared to be follow'ed by striking impro\ement in general condition, but s 
asthmaticus continued On the following da>, inhalations of helium 80 per cen 
oxygen 20 per cent were begun for periods of one hour After the first inhak 
the patient became temporarily better, relaxed and relieved of asthma Retui^ sel 
symptoms of the same severity was treated w'lth adrenalin w’lth little relief A se Tllig 
period of inhalation of helium and oxygen foi one hour was again followed biter 
laxation, sleep and freedom from asthma Retuin of symptoms several hoursL ' 

was again treated by adienahn which this time was follow'ed by disappearanC ^ 
asthma Patient was treated intermittently with helium-oxygen inhalations foi 
next two days, but following the disappearance of his refractoriness to adrenah,n . a 
patient preferred the injection to breathing through a mask He progressivel\o a 
proved, leaving the ward three and a half weeks later, requiring at that time 1 
injections of adrenalin in 24 hours ^ 

In this patient, the administration of helium-oxygen mixtures for pcrih^ 
of one hour at a time was followed by interruption of a profoundly 
asthmatic state, temporary relief of asthma and disappeai ance of refk 
tormess to adrenalin 

B Obstructive Lesions m the Tiachea and Lmynv Tavo patients lever \ S 
carcinoma of the larynx had previously been subjected to tracheotVi^ad d f '■ 
When the tube was closed, a test was made of the effect of inhalation 
hehum-oxygen mixture as contrasted to air Relief was experiencedj ,,, , .... 
both cases, m one almost complete A third patient with esophageal sf U h 
cinoma was given hehum-oxygen inhalations with marked relief of dystl He ^ 
and stridor, until an acute exacerbation of symptoms took place, nech tr 

m 



attack] 

morpl 


!ed 


tatmg tradieotomy Measurement of the “pulmonary” pressure 
case of laryngeal earemoma showed the same type of decreased presi 
when the hehum-oxygen mixture was breathed instead of air, as was sh. 
m tie first asthma patient reported in the previous section The 'first 
to be reported m detail is that of laryngeal edema in an infant 
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1 j 5 Boy, age 4 months Patient had had a head cold with a cough for six 
epei linen suddenly his breathing became difficult and wheezy His subsequent 
allei l^vealed that he swallowed “ something green ” at 9 a m On examination 
^lifternoon, he was seen to be a fairly well developed boy of four months His 
1 Jins were accompanied by a sound which seemed to be produced near the 
Jt Lungs were negative except for occasional wheezing sounds Roentgen-ray 
la speck in the infra-glottic region Laryngoscopy was done, followed by 
foscopy, with removal of a green tack from the esophagus On the following 
n, he became markedly dyspneic, with retraction of neck muscles, cyanosis and 
|{ness Administration of 90 per cent oxygen m a tent cleared the cyanosis but 
ip relief to his dyspnea Helium was then added to a concentration of 80 per 
l\^ gen concentration 20 per cent The boy became obviously more comfortable 
jja fev minutes, with relief of dyspnea but with perceptible cyanosis Oxygen 
lien increased to 30 per cent, helium 70 per cent Color was then pink and 
absent He was given codeine At 6 am the following morning, he was 
J' I i^changed outside the tent Marked difficulty m breathing and restlessness 
I :d Alter about six to eight coughing spells, between each one of which he 
free inter\al, a tracheotomy was done at 3 pm Patient was then comfortable 
time when severe dyspnea again developed During the following five days, 
1 to be repeatedly bronchoscoped or aspirated ,to remove mucus plugging the 
^1 He developed bronchopneumonia during this period and died six days after 
btonij At autopsy, a diffuse bi onchopneumonia was found but no laryngeal 
Ition or edema 

^ this case, the continuous inhalation of 70 per cent helium and 30 per 
'* H OKI gen relieved the obstructive dyspnea and cleared the cyanosis, 
Las 90 per cent oxygen removed the cyanotic color but did not give any 
i ji \to the urgent obstructive dyspnea In this kind of lesion, residence 
1 Lium-oxygen tent until the acute process in the larynx subsides would 
’ 'i Lto be a rational procedure Laryngeal obstruction may occur as a 
1 trauma, or in the course of infectious diseases such as diphtheria, 
iM Tj consequence of tumors In any instance where a resolution of the 
may be expected, inhalation of helium-oxygen mixtures might 
itient over the period of obstruction 


Wi 


'1^*' ^ Female, age 6 weeks The patient suffered from stridor since birth 
before admission, her condition became wmrse and she choked on eating 
'^iier examination in the out-patient department she had an acute respiratory 
and was admitted as an emergency On examination, she wms a well- 
'¥ed infant, gasping at each breath On inspiration, there was marked retrac- 
IM. suprasternal, intercostal, sub-xiphoid and subcostal spaces She became 
iifilv cyanotic on crying Lungs were clear The administration of 90 to 100 
siiit oxygen in the helium-oxygen tent removed most of the cyanosis but did not 
em the dyspnea When 68 per cent helium and 24 per cent oxygen were given, 
Jjspnea w'as very much relieved The retraction of the neck muscles dis- 
fled but slight sub-xiphoid retraction was evident The helium employed at that 
* las put into the tanks as an emergency measure and was only 94 per cent pure * 

' |btedly, even better results would have been secured if pure helium had tlien 
fit vailable As it was, her respirations declined to 20 per minute in the tent 
Q,j here of helium and oxjgen, she slept peacefully and could take her nourishment 

V wo to 3 per cent of the atmosphere was water vapor The density of water \apor is 
' m that of air bA much more than a hehum-ox\geii mixture Calcium chloride was 
cP^ addition to ice to drj the air in some instances 
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Without eftort When she was taken out of the tent, the respiratory rate aj a 
to 40 per minute, marked letraction of all the accessory muscles of respiiiosu 
came manifest, she became restless and unable to take her feedings She [npt\(Jepei 
m the helium-oxygen atmosphere for eight days in the hope that the os Uallei 
process might clear No improvement in her condition when outside the \ 
place and a tracheotomy was performed Ihe obstruction was found to be j ,c pol 
the bifurcation, its nature not discovered Following the tracheotomy, slie ckatic \ 
a bilateral pneumothorax with urgent dyspnea This was relieied only \4s agot 
oxygen concentration was kept above 90 per cent At the end of 16 hourshergiQ 
reduced to SO per cent, and in 3 days discontinued The bab} was uell ont were 
after tracheotomy, except that repeated aspirations of the trachea were ne^avc b| u 

Three months later, she died suddenly At autopsy, the tiacheotomy tube w\a enter! | 
to have eroded a soft tumor in the tracheal w'all and ruptured the innominate ae-agcdj ( 

e colci \ 

In tins infant, the relief of dyspnea afforded b} inhalation of a l ew sc» ), 
oxygen mixtme was striking Had the lesion been of the tjpe thattest will ^ ^ 
have resolved, she could have been kept in the tent atmosphere for \poor qb 
definite period The dyspnea that took place when the lungs were 
collapsed was not obstructive but rather dj spnea dependent upon ^^as { Ir 


oxygen-want It was exceedingly inteiesting to obseive the dil,r mcdict 


pathogenesis of dyspnea in this child In consideiing the d} spnea on, ikp 
the pneumothorax, it was instructive that the inhalation of 50 pe? ““ i ^ 
oxygen was without any discernible effect on the dyspnea , in fact, 'j 

not until concentrations above 90 pei cent were administered that the dy'^f A s<f^ 
was relieved These high concentrations of oxjgen are dangerou/,iiowed b“ 
periods exceeding 12 to 16 hours daily and should generally be rehnq/ial hours 1 
for concentrations below 60 per cent foi the remainder of the 24 1'sappearank 
Over long periods of time, such as trvo or moie weeks, 

over 90 per cent oxygen should not be given, e\en rvhen limited to r ^o^essively 
daily >= Itlhlt time 1 

In these two patients, a slight increase in the oxygen concent 
the helium mixture above 21 per cent (betiveen 24 and 30 perL^^j^es for pet 
peared clinically moie beneficial than lower oxygen concentratifjj^ofoundly se 
only was the cyanosis relieved with the added oxygen but the pativig^ance of re 
selves seemed less restless An opposite response was obtained m ; ' 

tients with severe chronic continuous asthma, m whom 17 per cent \ ,o patients- 
and 83 per cent helium were generally clinically superior to higher Kq tracheo^ 
concentrations It was observed that 21 per cent oxygen m helium wl\ mhalatior 
ministered to the infants with laryngeal and tracheal obstruction didno^ experienc 
come the marked cyanotic color, and lower oxygen concentrations def esophageJ 
increased the cyanosis and restlessness However, m the patient^elief of d’ 
asthma, during continuous asthmatic respiration, there was only jp- place, li 

* In work to be published on the effect of high oxygen concentrations on white/ pressure 
reminder of .he tal .ha. m.holog.c ^ 
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fosis during the breathing of 21 per cent oxj-gen in helium, and there was 
lallei T slight and sometimes imperceptible increase in cyanosis when the 
;gen concentration was still further reduced, such as to 17 or 18 per cent, 
ifi obvious increase in comfort Obviously, the lower oxygen concen- 
lon was attempted in order to give as much helium and therefore as 
h physical relief as possible 

These difterences m clinical response to the oxygen concentration m the 
lum mixture liaA'e been somewhat clarified by dog experiments which are 
be reported separately It appears likely that higher intrapleural nega- 
e pressures take place in laryngeal and tracheal obstruction than m 
hma, and that with these markedly elevated negative pressures, there 
uis a congestion and edema of the lungs, the lung being subjected to a 
Td of “dry cupping,” which produces a more serious anoxemia and cir- 
,^||latoiy failure m laryngo-tracheal obstruction than is generally present in 
romc continuous asthma, accounting for the greater benefit obtained by 
^creased oxygen tension in these conditions In general, the precise 
sage of helium and oxygen will have to be estimated by gauging the 
gree to which anoxemia or respiratory fatigue is involved 

Discussion of Results 

Although four cases of asthma are insufficient for a final evaluation of 
lie role of helium m the treatment of this disease, the beneficial effects 
,uch were obtained had sufficient uniformity to permit certain observations 
I, licerning the physiologic effects of this gas administered with oxygen 
When the patient was experiencing more or less continuous asthma 
i iji^ef was obtained by the inhalation of 80 to 85 per cent helium with 20 
h 5 per cent oxygen The character of the spasm appeared to determine 
ether the dyspnea was alleviated completely or partially When the rales 
ejre predominantly of the thin, long-drawn-out, piping quality, the removal 
the sensation of air-hunger ivas less marked than when more sonorous 
les were present, suggesting involvement of the larger size bronchioles 
hef was felt after six to 10 breaths, as the nitrogen in the pulmona 
^idual air was replaced by helium Objectively, the signs of over- 
ity of the accessor}^ muscles of respiration, such as those in the neck, v 
minished, or, m some cases, disappeared If the treatment was giv 
r a short period, such as five minutes, return to respiration of air w 
flowed in three to four breaths by recurrence of asthmatic breathii 
ffien the inhalation of the helium-oxygen mixture i\as continued for . 
oui or more, the patient frequently, although not always, had a pern 
Jf relief from asthma for six to eight hours Furthermore, repeated 
' ^ ^-lations for the more moderate, continuous asthma were apt to be follow 
ol|r the disappearance of refractoriness to adrenalin and the clearing 
f^lEthma between attacks 

p 4 In three cases in which refractoriness to adrenalin became so marl 
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as to result in a serious or even grave condition, the inhalation of hch 
oxygen gas produced a striking alteiation of the clinical picture The 
tients weie eithei stupoious or comatose, the dyspnea suggested a dccrc,^ 
ventilation because it was slow and gasping, the pulse was lapid and p! 
in quality, cyanosis was maiked without oxA'gtn , icti action sjcrns in the n 
muscles were less marked than in an acute attack, the lung signs shov 
thin, piping sounds with long-drawn-out icspirations distinctly less no 
than in an acute attack The end-state of status asthmaticus suggested 
type of respiratoi)'' fallen e in which the muscles of lespiiation were c' 
hausted to the point of impending cessation of activity Although in the 
cases the seventy of their condition precluded measuiements of the ticl 
air, the pulmonaiy ventilation seemed diminished and anoxemia was presei: 

The inhalation of helium-oxygen gas for one to two and a half hours wL^tf 
followed by complete disappeaiance of asthma, both subjcctnely and oi qy 7 
jectively, with return of consciousness and !mpio\cment of the pulse lilear 
one case, recurrence of moderate asthma took place immediately, in i\h 
others, two and six hours after cessation of tieatment In these cases, th^^^^ct 
inhalation of helium-oxygen gas provided lest to the respiratory apparatus'^ut i 
an inci eased tidal air (clinically observed), and a state in which adrenali 
was effective again m stopping bronchial spasm The patients becam 
ambulatory and weie discharged fiom the ward 

Acute attacks of asthma weie not aboitcd by helium-oxygen mixture^ 
nor, although their seventy was diminished during the inhalation of ttf toursl 
gas, were they sufficiently relieved to displace adienahn when this drug wLpearaw 
effective The persistence of asthma of variable extent, m those insten/ations fo 
Avhen the patient did not receive complete or lasting lelief fiom adrenaJo aefrenaV 
was the indication for the employment of helium-ox) gen mixtures 

In the first patient, more or less continuous asthma dominated the clinu '^^^ 
picture without, however, going ovei into a severe status asthmatici 
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Graphic records during continuous asthma showed a maiked 


i inciease i .ut 

lulmonary ventilation, which was decreased when helium-oxygen gas 


res 


fori 


eathed Furthermore, the ventilation was reduced, even when only 
cent oxygen was inspired in the helium nnxtuie An interpretation \ 
clinically observed fact, that the inhalation of the lighter helium-oxygIl° 
xiure diminished the need for an increased pulmonary ventilation ^ leaf? 
the suggestion that the primary cause for the sensation of air-hunc^er 
s type of asthma is neither the presence of anoxemia noi CO. excess buT^^^^^’ 
her an interference with the habitual rate of filling and emptymo- 
igs The increased effort lequired to obtain the noimal velocity o^f -■ ° 


ivered to and from the lungs appears to give the sensation"frdvsDfe4 
1 represents an eqmhbunm that functions to a degree independently 


lespiratory gaseous exchange Davies, Haldane and Priestley “ fir- 

•fiillv thp rpsniratnrv rpdnnncp . ^ 


efully studied the respiratory response to resistance, and recognized thi 

irfprpiipp until flip nm trial ct1m11latlf^.-> j-1. - tt ° 
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lated the feeling of air-hunger 


nedr, as 


m 

Wilt 


/ 


THE USE or HELIUM IN ASTHMA /OV 

‘’i aously, the mamtenalnce of a sufficient oxygen saturation of the 
snd an adequate removal of COn are basic impulses that determine 
e'non ui health and disease, but m the patient with asthma m whom 
iD=^“rour ti aes his normal ventilation is piovided during the period of 
Jfial spasm, diese basic factois are not the initial cause of the sensation 
Ipnea In he first place, inhalation of pure oxygen removed the 
Jtis Mithout afiecting the dyspnea Secondly, inhalation of 15 per cent 
Hn, which shgh*^ly increased the cyanosis, afforded relief when it was 
»|1 wuth helium instead of nitrogen That anoxemia is not the mam 
’/ of this type of dyspnea was evident also in the case of laryngeal 
I iction that had an increased pulnionai}' ventilation The feeling of 
iiger w'as relieved when the concentration of oxygen w'as 24 pei cent, 
led it was admmisteied with helium instead of nitiogen That CO 2 
s IS not the cause of the increased ventilation may be reasonably inferi ed 
j the fact that COn is 25 times as diffusible as oxygen (111 w'atei) and 
the pulmonary epithelium show's no inability to eliminate COn 111 high 
tiitiations if the needs of the body for oxygen are met Richards and 
luthor have shown that COn may be eliminated from passively con- 

! i, fibrotic or tuberculous lungs at a tension two or more times the usual 
ntration if the patient is provided with an adequate oxygen supply * 
ins has reported tensions of COn m the artei lal blood of asthma 
its which may be normal, lowered or elevated, depending on the type 
, thmatic seizure During periods of increased ventilation, the COn is 
\ Lshed 

'j®e onset of air-hunger in patients w'lth asthma and obstructive lesions 
I i' larynx is, therefore, in part a reaction to an interference with the nor- 
''\ te of filling and emptying the lungs The sensation of the volume of 
ivered to the lungs per breath is presumably interpreted through the 
y-Breuer reflex arc, ivliich is operative m stimulating and teiminating 
^ 1 inspiration The existence of an equilibrium designed to maintain 
M ance into the lungs of an accustomed volume of air at an accustomed 
Jiy IS of consideiable importance to recognize, for it appears to be re- 
ble to a large extent for the strenuous efforts w'hich the patient with 
a exerts in the attempt to maintain it That a purely physical sensa- 
f an adequate inlet of air into the lungs, separate from other chemical 
bria, IS an essential factor in obstructive dyspnea is additionally con- 
d by the exhaustion which the asthma patient develops by carrying on a 
onary ventilation thiee to four times the normal for him, and by his 
use to the inhalation of a lighter gas of the same oxygen concentration 
first case repoited, the patient breathed an 80 per cent hehum-20 per 
xygen mixtuie during a period of continuous asthma and w'lthm tw'o 
tes show'ed a fall m pulmonary ventilation, relief of dyspnea and onset 

alculations of Leeway and Zuntz have indicated that 1 mm O- pressure difference suf- 
ir the diffusion of 250 c c of 0= per minute and 40 times this quantitj of CO- (Quoted 
Viggers, C The ph>siology of health and disease, 1934, Lea and Febiger, Philadel- 
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, V substitutes 

of sleep When 100 pei cent oxygen was theitl. — ^ tuutre<l 


,ted iottbe 


Itequ^ 

TchO 


>11'“'“ 

4t\ie' 


5c;.ia 


litejllo 


U iUU pci cent eW 

oxygen mixtui e, dyspnea and increased ventilation rets^^^oVvrougb y 
That mixtures of oxygen and helium, when inhaled \ 

tree, may result m a swifter diffusion of oxygen thiouedl ' >c"i5liv 
epithelium, and that the lehef experienced by the patient may be duel 
satisfaction of his oxygen- want must be considei ed Und'" ubtedly, the! 
ness of the gas makes it possible foi the oxygen molecule m the pi esencl 
high concenti ation of helium to travel at a high \elocity, with less prd 
m the pulmonaiy an -way, theiefore, moie oxygen (as well as lieB 
molecules at the stai t of inspiration will travel through the small broncl 
into the alveoli than when an is breathed The lessened pulmonary vei^ 
tion and air-hunger may conceivably be in part dependent on better oxyKS - 
tion That this is not the predominant causal factor m the relief expei il'^V 
IS shown by the fact that under certain circumstances 85 per cent heliun| J 
15 per cent oxygen will result in an alleviation of dyspnea, even though ^ m 
can be obseived a slight increase in cyanosis A prolonged admimstrcco' 
of 15 per cent oxygen with helium would be regarded unfavoiably astiid' 
known consequences of anoxemia would ultimately aggravate the condr^'^^'^ 
but at the onset of treatment it has appealed useful at times to start with^ ^ 
mixture, because a greatei relief was felt by the patient Later the ox^Q^rs. 
IS increased to a 20 per cent concentration 

Additional evidence for the existence of this kind of equilibrium is eans 


obtained by having a normal individual breathe through an orifice Vs 


inch in diameter 


The sensation of air-hunger is quickly producedi^'^^^^e 


With an intact lespiratory appaiatus, without the production of ano/ 
or COo accumulation, the inhalation of 15 pei cent oxygen and 85 pq 
helium, despite the pi eduction of a slight anoxemia, results in an imn 
diminution of the sensation of air-hunger This response can safV 


h 


es iot 
oundly 'i 


ascribed to the swifter and easiei movement in and out of the lungs 


of ^ 


lighter gas 


In the infant with obstruction m the trachea, the lespiiatory lateLV 


was 40 per minute and the clinical signs of respiratory obstruction weiv^ 


dent 


ttacb£ 
tvbafat' 
^s„;5iperi^ 


W^hen the helium-oxygen mixture was inhaled in the tent, thfe 
fell to 20 per minute, with marked relief of dyspnea That the pre^' 
or absence of anoxemia is also involved as a basic factoi was revealed 6^' ffU 
behavior of this infant as well as by that of the infant with laryngeal 
In both instances a greater degree of comfort was produced whetftT!! 
oxygen was raised slightly above 21 per cent, m one case to 24 or Zsfef !” 
cent oxygen and m the other to 28 to 30 per cent oxygen 


the oxygen concentration was fuithei increased, dyspnea of the obstru; 


However, dnol 


type recurred An instructive occunence was tlie behavior of the 
with tracheal obstruction after the development of pneumothorax 
degree of anoxemia produced by involvement of both lungs was so s 

of the Ten? taken with the infant 


m ai 
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require for 16 hours the inhalation of 90 to 100 per cent oxygen to 
I relief from dyspnea That these high concentrations when con- 
[ over long periods are accompanied by the danger of pulmonary ir- 
»n has been commented upon but it is of importance to recognize their 
lie value m such emergencies as arose m this case Withdrawal of air 
the pleural cavity ivas of great and immediate benefit An additional 
qctation of the relief of dyspnea by tlie purely physical function of 
% independent of any chemical factor such as anoxemia or COo excess, 
Lown by the following record of a man with paroxysmal cardiac 
[la For our present purpose, it is unnecessary to review m detail his 
; .history He was a man of 60 years, with pulmonary emphysema, 
rf nephritis and myocardial fibrosis His chief complaint was sudden, 
ogp/spnea which came on in attacks generally at night Inspection of 
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5 Patient in severe Che\ ne-Stokes dj spnea Increased tidal volume during in- 
halation of helium-ovj-gen mixture with decrease in sensation of air-hunger 
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these attacks revealed peuodic respiration with a dyspncic phase of u 
seventy In the accompan) mg chai t (chart 5) , the graph oj Ins puln 


ventilation shows the very markedly inci eased tidal air (800 c c ) wh| 
breathed at the height of dyspnea The patient could baiely retal| 
mouthpiece because of the urgent sensation of air-hunger When 
cent oxygen was inhaled, his breathing became regular, with immo 
relief of dyspnea, which illustrates the chemical factor m the causatu 

this type of cardiac dyspnea 

When the patient inhaled a mixture of 80 pet cent helium and 20 perl“lased 
oxygen, the d>spneic periods were chaiacterized by an even greater tid£tjy>io^\ered 
(up to 940 c c ) than when he was breathing an and the apneic periods the e 


HiW th 
■ Afof tl 

'lljhmim, 
r I tissu 
‘‘llHca of 
t^yipamcd 


mci eased (chart 5) His sensation of air-hunger was diminished, not\ 


the case 
Di 


^tanding the relatively great respiratory excuision, due to 
■which these large \olunies of light gas entered and left the lungs 
quiet breathing, no difference can be detected betuecn the inhalation ( 
and helium-oxygen mixtures When exccssne \ohimes of air arc bru 
into the chest, musculai effort is appieciable and undei these circumst? 
the lighter gas mixtures requiie less eftoil on the pait of the respin 
musculature, uith a resulting decrease in the sensation of air-hunger ! 
consciousness of dyspnea is thus in part dependent on the nerve 
which connect the muscles utilized in ventilating the lungs with the 
Dyspnea is relieved, nhen the effoit made by these muscles can be decrj 
eithei (1) by supplying a lighter respiiable gas which physically dec 
the amount of woik done, oi (2) by chemicall} i educing the amoii 
ventilatory woik necessaiy, such as by deci casing the total oxygeiv 
sumption or by providing an increased oxygen concentration m the if I Vl 
air )h 

The interpretation of the dy'spneic state lequiies an understanding ^et 
the influences that bring it about Hai rison,’^^ in discussing the dyspnrj sctu? 


■ject IS 


voked by mild exeition m caidiac states, says that it is not related to di/ le 


' appeal 

V 

, it, sul 


gaseSj the blood flow or the pH of the blood but is caused by disturbs 
the proprioceptive i eflexes ai ising in the lung He emphasizes the fa^ts^ 
lung stiffening and loweied vital capacity There appears to be little eob 
that the sensation of dyspnea is expeiienced within the biain as a ion 
quence of impulses sent along nerve pathways from the lungs and respi ince* 
musculatuie, however, the evolution of the dyspneic state in a patien real 
congestive heart failuie or with paioxysmal dyspnea is piofoundly com dys‘^ 
with the blood gases, oxygen and carbon dioxide, the blood flow and nea 
of the blood Ihe inci eased pulmonary ventilation, which is a conslaCe in 
nomenon in the dy^spnea of heait disease, may be diminished in a numf 
ways, for example, by lowering the total oxygen consumption by^ tl 
ablation or by inhaling oxygen-enriched atmospheres The momerj 


, - or 
'fjallemo, 


* The longer periods of apnea present when hehum-oxygen gas was breathed vial 
ably due to the excessive vvashmg out of CO. which the largf tidfl air volumes acconil 
as well as maximal saturation of the hemoglobin in the arterial blood accomi 
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,y ventilation is reduced, the sensation of dyspnea is reduced Since 
I'iic purpose of ventilating the lungs is to provide oxygen to the arterial 
.'and the tissues, eliminating carbon dioxide at the same time, the basic 
t(of tlie dyspneic state must be sought for in a disturbance in tins 
lorium, which does involve the blood gases, the blood flow and the pH 
e tissues * Richai ds and the author have repeatedl}' observed the 
tea of heart failuie relieved by the inhalation of 50 per cent oxygen, 
ipanied by a decrease in pulmonary ventilation, a slower pulse rate, an 
ised arterial oxygen saturation and an elevated arterial CO 2 content 
owered oxygen tension in the blood or tissues admittedly does not itself 
e the sensation of air-hunger, but it is responsible, together with the 
sity of maintaining a suitable pH equilibrium, for much of the increase 
Imonary ventilation which characterizes the dyspnea of cardiac failure 
'■his increase in pulmonary ventilation in the presence of disabled lungs 
stimulates the proprioceptive reflexes referred to It has appeared 
sary to us to limit the significance of the nervous reflex cause of dyspnea 
rrt disease in order to make clear its special importance in the experience 
r-hunger in asthma and obstructive conditions in the respiratory tubal 
n 

Summary 

re specific gravity of helium being one-seventh that of nitrogen, a 
re of 80 per cent helium and 20 per cent oxygen has one-third the 
t of a comparable volume of air Since the pressure required to move 
ject IS m general proportional to its weight, it was assumed that a 
ely light respirable gas could be breathed with less effort in clinical 
I lons in which difficulty in ventilating the lungs was present 
four patients with severe astlrma, inhalation of helium-oxygen mix- 
ippeared to be of considerable benefit When continuous asthma r\ as 
i subjective and objective relief were obtained In three patients, 
f IS or grave state of status asthmaticus and refractoriness to adrenalin 
j emoved by inhalation of helium-oxygen mixtures The acute attack 
ghma was not aborted, and the relief obtained by inhalation of various 
a res of helium and oxygen was not sufficient to replace adrenalin when 
Hug was effective The special value of hehum-oxj^gen mixtures is 
f tieatment of asthma persisting after adrenalin and in status asth- 

JS 

-aphic records of the quantitative and qualitative changes in pul- 
y ventilation revealed the following consequences of inhalation of 

^Che argument that the patient with congenital heart disease ina> ha^e a low arterial 
" ion w'ltliout dj spnea does not take into account the admitted acclimatization mechanism 
ly individuals superficially adapt themselves to oxygen-want The comparison may 
le with the effect of morphine in addicts, in which large doses may not provoke sleep 
ly, large doses in unacclimatized individuals not only produce sleep but mav indeed 
f il In both instances, the compensatory adjustments that develop are inade*quate to 
, the individual The point involved is that acute oxv gen-want acts as a chemical 
IS to breathing, perhaps largely through the carotid sinus reflex, and as such is fre- 
^ r a factor in increasing the pulmonary v entilation of the dy spneic patient 
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helmm-oxygen mixtures on a patient with continuous asthma ( 1 ) dJ y 
m pulmonary ventilation , (2) deciease in pulmonary pi essuie, (3) rl (< 
and absolute diminution in the length of expiration, and (4) incieasl>' 
period between respiratory cycles The decreased pulmonary pressulij^^ 
the swifter flow of gas during the early phase of expiration vould Mji' 
to lessen the likelihood of alveolar distention and emphysema in patient* i 
have much continuous asthma 

Severe obstructive dyspnea m two infants, one with lar\ngeal an*/ 
other with tracheal obstruction, was leheved by inhalation of hehum-o>® 
mixtures In one of these cases, the infant uas comfortable m a heW 
oxygen tent for eight days, but the congenital nature of the obstructioiy 
such as to require tracheotoni} ultimately In conditions of lar)mgcj|[ 
tracheal obstruction in which there is a possibility of the obstruction «i 
ing up, the inhalation of helium-oxygen atmospheres may be useful b* ' 
■viding relief from a seveie foim of air-hunger and its consequent fatiS , 
the respiratory musculature i ,s 

The relief of dyspnea in patients suffering from \arious type ofl ^ 
ratory obstruction during the inhalation of helnim-oxy'gen mixtures^ r 
evident the importance of an accustomed volume flow of gas to and frd 
lungs This special equilibrium, i e , the maintenance of a ceitain re'i y 
pulmonary air flow, is regulated by proprioceptn e reflexes from the j i 
and the respiratory musculatuie Disturbance in this equilibrium 1 ' 
primary cause of the sensation of air hunger m this type of dyspnea, I 
emia may occur in severe cases as a secondary complicating factor i 
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SYMPTOMATIC PSYCHOSES IN PERNICIOUS 

ANEMIA ” 


By Paul W m Preu, M D , and Arthur J Geiger, M D , 

Nezv Haven, Connecticut 

Although it has been lecognized foi many years that mental disturb' 
ances are frequently seen in association with pernicious anemia, the in^’’^’' 
Sion of organic psychoses among the important mamfestJttions of the disJ^ ^ 
is rarely emphasized and seems insufficiently appreciated''~'S0TJm^®^^'^^' 
eaily authois, among them Bariett’- and Lurie," sticsstd the fact “tliat 
certain of the psychoses seen in pernicious anemia should he grouped with 
the oiganic mental illnesses lathei than with the functional or psichogenic 
psychoses Waiburg and Joigensen,® in a comprehensne discussion of the 
subject m 1928, came to the same conclusion Onh one recent writei, 
Hackfield,^ considered that none of the psjehoses seen in pcinicious anemia 
were causally i elated to the physical disease 

The problem of psychoses accompanying pernicious anemia has ap- 
parently not been entirely ignored, but the caieful diflcrcnliation of those 
psychoses which are an integral part of the organic disease fioni those which 
are merely coincidental has not received its due consuleiation Man^ 
writeis, including Smith," Smithburn and Zerfas," Ahrens," Grinker,® and 
Goldhanier and collaborators," have omitted an) discussion of the psychi- 
atric differential diagnosis entireljq and the) ha\e eithei meiely enumeiated 
the various mental symptoms obseived, oi they haic grouped all the ps)chi- 
atric disturbances under the general heading of “cerebial” or “psychic” 
symptoms 

The designation of symptomatic psychosis natuially implies an under- 
lying physical disease, and such a psychosis is legaided as dependent up/oh 
an organic distuibance of ceiebial function The diagi^osis of sympL«j 
matic psychosis is seldom difficult if its cardinal features 4re kept in mind 
Kahn,^® in a recent discussion of ps}choses accompan}ing physical disease, 
lestatcd that a disturbance of consciousness is the distimruishimr feature of 

O O 

the psychiatric syndrome which has \ariously been termed S}mptomatic 
psychosis, toxic psychosis, delirium, or acute organic psychosis The author 
discussed the complex clinical picture in some detail and pointed out how 
the primary disturbance of consciousness leads to confusion, disorientation, 
and defects in perception, registration and memory The patient experienc- 
ing the disordered state of cerebial function may become iiritable. depiessed 
delusional, or excited It is emphasized that the disturbance of conscious- 
ness, manifested clinically m diverse Avays, is the pathognomonic feature 

* Received for publication August 30, 1935 

From the Departments of Psychiatry and Internal Medicine, Yale University School of 
Alcdicine, New Haven, Connecticut 
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It IS not improbable that the symptomatic pS} choses arising m pernicious 
anemia have been insufficiently recognized because, on the one hand, few 
internists have applied the established diagnostic criteria of psychiatr}" to 
the mental symptoms they have observed and, on the other hand, the psy- 
chiatrists have too often inadequately identified and described the associated 
anemia 

AVe wish to repoit three recently studied cases of classical Addisonian 
pernicious anemia personally observed b)’’ us in which the psychoses seem 
''learly to bear a symptomatic relationship to the deficiency disease 



Case Reports 


Ca<;c 1 Histor\ C C, a white American spinster, aged 50, was admitted to 
tlie Psicliiatric Clinic on Jul}' 8, 1933 witli a referring diagnosis of tabo-paresis, made 
b\ a neuro-psychiatrist in prnate piactice 

Ihe ancestial stock, Irish and German, was made up of typicallj pyknic and 
extioveited individuals The family had been remarkably long lived The patient’s 
father had been a heavy drinker and subject to wnde swings of mood He had been 
excessively irritable and had entertained unfounded suspicions and jealousies con- 
cerning his wife One of the patient’s sisters w'as moderatelv addicted to alcohol, 
and another w'as an inhibited “ old-maidish ” person A third sister, aged 48, had been 
m a state hospital for the past 13 years w'lth a diagnosis of psychosis with constitu- 
tional psychopathic inferiority 

The family had always been poor and had Ined much wnthin itself as a fairly 
harmonious group Outside, religious, social or sexual interests w'ere few 

The patient had been headstrong as a child and had left school at her own volition 
at the age of 12 in order to go to wmrk She had ahvays been intellectually sluggish 
and disinterested, was deficient in common sense and dextentj, and displayed but 
little energy in her wmrk and activities She cultivated female friendships readily, 
but they w ere always shallow Her family regarded her as a simple, submissive, and 
childish person Although she manifested minor periodic mood swings she was not 
given to brooding, exhibited no extraordinary emotional outbursts, expressed no 
feelings of inferiority or anxiety, and voiced no delusions or hallucinations At 46 
she passed throusrh the menopause wnthout any obvious phj sical or mental disturbances 
ihe present illness developed insidiously During the year previous to admission 
the patient complained frequentl}’’ of increasing fatigability Progressive w'eakness 
ultimately rendered her incapable of assisting with housewmrk, and eventually she 
5 not w'alk the few blocks to attend church She became forgetful, irritable, and 
nervous Awkwardness in w'alking troubled her, and she w^as apt to fall if she 
stooped over, although no spasticity was observed An exacerbation of all her symp- 
toms followed the emotional disturbance occasioned by the sudden death of a brother 
three months before admission, and subsequently she became an imalid and made 
little attempt to help herself The mental symptoms hkewnse progressed during the 
three months preceding admission There w'as no weeping or obvious emotional 
depression, but she would sit staring ahead silently for long periods of time and seemed 
incapable of thinking clearly At times her family thought her confused No hal- 
lucinations or delusions w^ere expressed For a few days before admission she was 
incontinent of urine and feces, and complained of pain in her feet 

During the y'ear of illness the patient had lost 25 pounds in weight, although her 
appetite had continued good There had been no complaint of glossitis, stomatitis, 
or gastrointestinal disturbances, and no pains or paresthesias in the extremities 
Neither had there been dyspnea or palpitation 



Platelets did not seem diminished in numbers in the blood smear Gastric analysis 
showed no free hydrochloric acid even after the injection of 1 mg of histamine The 
stools were normal on several examinations, showing neither macroscopic nor occult 
blood, and giving no evidence of parasites or o\a The urine was normal Complete 
fluoroscopic examination of the gastrointestinal tract disclosed no organic pathologic 
lesion The blood Kahn test was negative, and the non-protein nitrogen was 58 
milligrams per cent Examination of the cerebrospinal fluid was negatne 

Mental Status On admission the patient la> quietly m bed No abnormalities 
of the motor status w'ere noticeable Speech was noiinal at the sensorimotor le%el 
She w'as appaiently confused From lime to time she asked the nurse for a bed pan 
but wdien it w'as brought she acted as if she did not know’ that it was there and ap- 
peared bewildered when questioned about it She talked in a rather childish, colorless 
way She was correctly oriented for place and person, but disoriented for time 
■When asked w’hat month it was, she said, “ June ain’t it^ I can’t think w’hal month 
anyhow ” The stream of speech w'as slow', but showed no intrinsic peculiarity Her 
content of thought w'as poorlv veibahzed, but no delusions oi hallucinations w'ere ex- 
pressed Her attention was poor and fluctuated, but distiactibihty w’as not note- 
w’orthy Her emotional tone was flat and colorless, although depression was not 
manifest During tlie physical examination, however, she ijOlled around groaned, 
and acted in a negativistic fashion Memory was difficult to evaluate When told 
the fox and grape fable, she could remember only that it was a story about some 
grapes She refused to attempt the test for three minute retention When asked the 
capital of Connecticut she said "New Haven, I foiget, I knew but I forgot again” 
In doing simple calculations, depression of memory was apparent, and it w'ould take 
her some little time to arrive at the correct answer, but she seldom made any actual 
mistakes Her general level of intelligence seemed dull, but this factor apparently 
did not account for her failures in tests of general information and memory 
had no insight into the nature of her illness 


She H t 
P/o, 1 



diet, high in calories, contained 300 grams of raw liver pulp daily, and included orange 
and tomato juice, cod liver oil, and brewer’s yeast In addition, 3 c c of Lederle’s 
concentrated intra-muscular extract were admmisteied twice w'eekly during the first h 
month * 

Although the characteristic response of reticulocytes to specific treatment was not 
observed, due probably to a complicating bronchopneumonia during the first week of 
treatment, a persistent reticulocytosis of 3 to S per cent was accompanied by a gradual 
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increase in the red blood cells, until at the end of five weeks the count was 4,200,000 
and the hemoglobin 85 per cent (Sahh) 

The mental and physical symptoms also improved steadilj, and after 18 days on 
the gavage regime the patient began to take food voluntarily The incontinence of 
urine and feces lasted only another week At first she was frequently completely 
disoriented for time and place She named not only the month but the year incor- 
rectly, and she knew neither what sort of building she was in nor where it was 
When questioned insistently concerning orientation, she seemed quite confused On 
one occasion when told to eat her liver, since it was good for her, she thought the 
physician meant that she should eat her own liver, and she appeared frightened This 
disorientation and confusion, however, cleared up after several weeks Her emo- 
tional attitude, which in the beginning was childish, demanding, irritable, and un- 
cooperative^ mvprbied until she began to take pride in her returning strength and 
'u’/l- '^'’■siied irritability Massage and exercise were frequently employed At the 
onset it was necessary to urge her to undertake voluntary movement, but once she 
overcame her timidity, she exercised gleefully about the ward The disturbances in 
memory likewise improved, although she never clearly recalled details of her first 
two weeks in the hospital She was discharged October 14, 1933 At that time 
orientation was coirect, and there was no confusion She seemed a little stupid and 
still was afraid of blood tests, etc , and w'as obviously dependent on her sister’s judg- 
ment The knee jerks were normal, but she would not relax sufficiently to permit 
testing her ankle reflexes Vibratory sense was absent below the iliac crests Posi- 
tion sense also was gieatly impaired in the feet and slightly diminished in the hands 
The red blood count on dismissal was 4,400,000 with 90 per cent hemoglobin (Sahh) 

Follow-Up Under treatment with parenteral and oral liver general improvement 
continued during the next three months Contact with the patient w'as lost during 
the yeaf 1934, and when she was again seen early in 1935 it was reported that she 
had remained mentally and physically w'ell This was particularly interesting when 
it was learned that treatment had been changed to oral liver extract, 25 grams daily, 
on which the blood count had declined to 3,000,000 red cells and 50 per cent hemo- 
globin (Sahh) General physical, neurological, and mental examination rev'ealed no 
changes since discharge from the hospital Under more intensu'e liver therapy, sup- 
plemented with iron, the blood picture was again restored toward normal 

Case 2 Historjj,^,M T , a 50 year old Irish housewife, was sent by her family 
physician to the Psy-naatnc Clinic on November 17, 1934 because she had recently 
I'ucen expressing delusional ideas Little information about the family history was 
obtainable, but an older sister was said to have died of pernicious anemia in 1923 
The patient’s husband and two adult daughters were entirely w^ell Her first child 
hs^’ ed shortly after a difficult delivery, her fourth and last pregnancy, in 1916, had 
-ludeS in a stillbirth 

The patient’s personality was described as energetic and introverted She made 
few friends, but these friends were very close to her No mood swings had occurred 
Sexual adaptation was normal Details regarding the personality and general history 
were difficult to obtain because of the low intelligence of the informants The family 
as a whole was ignorant and suspicious 

Ihe patient’s health had been excellent until the age of 34, when a diarrhea 
developed insidiously and continued intermittently for seven years No details of 
this illness were recalled other than that there was an associated weakness and loss 
of weight Recovery occurred spontaneous!}, and there had been no subsequent 
gastrointestinal symptoms In recent jears many abscessed and carious teeth had 
been extracted, and ultimately complete artificial dentures had been procured An 
uneventful menopause occurred at tlie age of 45 The patient’s dietetic habits had 
always been reasonable and moderate, she did not use alcohol In the past three 
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5 ears she had complained fiequently of palpitation, but there had never been any 
c>anosis peiiphcial edema, persistent cough, or unusual djspnea 

During the earlj summer, about fi\e months before admission, the patient de- 
veloped an inordinate appetite for bananas, and she would often eat half a dozen in 
succession, wnthout neglecting hei usual diet Her w'Cight lose wntlnn a few' w'eeks 
from her customary level of 115 pounds to 136 pounds In spite of this apparent 
physical w'ell-being, a personality change characterized by increasing irritability and 
emotional instability was apparent to her fami!}' She w'as then taken to the moun- 
tains for a change of surroundings wnfh the hope of averting a “ nervous breakdown! ” 
While on cacation she began to lose w'eight and strength, and on returning home in 
September she looked tired and w’orn, and she w'eighed only 102 pounds 

About a month before admission she began to gne evidence of outspoken mental 
abnoimahty She accused her husband of having stolen one huiTclml— ajid tlnrt) 
dollars \\nien he denied it, she accused her niece of h.u mg taken the inoiic^ 
ordered this girl, wdio w'as single, to lca\e the house bec.iuse the patient thought 
w'as piegnant Furthermore, she accused her husband of being the father of 
niece’s illegitimate child, and of having a number of other clandestine affairs as well 
She wept and cried a gieat deal She insisted that her husband sleep in another room 
and when he did, she was much upset and told him not to desert her She slept 
poorly She also accused her husband of Inuing attempted to poison her food Ilei 
family physician advised that she he sent to a psjchiatric hospital 

Both the patient and her fatmlj denied that slic had c\cr suffered soreness of the 
mouth or tongue, pain on sw'allowing, oi indigestion or abdominal distress of ain 
sort Except for the diarrheal episode mentioned, the bowel function had alwajs been 
considered normal There was no recollection of distal paresthesias or tenderness oi 
pains m the limbs, and no aw'kwardiiess of the hands or disturbances of sensation oi 
gait Nor had anyone detected anj change in the patient’s complexion 

Physical examination disclosed a sciawm, sallow -complcxioncd woman oi 
pyknic phvsique with a sad expression and a tired demeanor Although there was 
only moderate giaying of the hair, she looked much older than her alleged 50 jears 
Her loose, dry skin had a lemon-jellow pallor, except for the soles and palms which 
were red A piofusion of telangiectases were scattered o\cr the entire trunk, but 
none were found on the Msible mucosae Onlj moderate pallor was noted of the lips 
and nail beds The sclcrae w'eie muddy, the irides blue-gray in color, and the lenses 
were slightly clouded The teeth were replaced by w'dl-i^Hiig upper and lower 
dentures The beefy red and deeply funow'cd tongue looke^abnoimall} and 

Its edges and tip w'ere atrophic, theie w’ere no ulcers, and the oigan was not tender 
The abdomen was normal, and neither liver nor spleen was felt iluscle pow'er in 
the extremities was moderately impaired Complete neuiological examination jielded 
nothing abnormal except serious impairment of vibration and position sense from the 
iliac crests distally The vital signs w'cre normal, with a blood pressure of 135 
systolic and 95 diastolic 

Laboratoiy Studies The red blood cell count on admission w'as 2,670,000 wnth 
10 9 grams of hemoglobin (70 per cent Sahh) The white cells numbered 6,700 pei 
cubic millimeter, of which 62 per cent w'ere polymorphonuclear leukocjtes and 30 per 
cent were lymphocytes In the stained smear the red cells exhibited unusual varia- 
tions 111 size and shape, with a definite predominance of very laige, oval cells I'he 
Price-Jones curve showed a mean red cell diameter of 8 74 micra, with a dispersion 
of cell diameters between 5 and 12 micra The color index w'as computed to be 14 
Platelets seemed diminished in numbers in the smear The reticulocytes remained 
below 1 per cent for more than a week before effective specific therapy was instituted 
By this time the red cell count had declined to 2,300,000 The color index w'as now 
1 65 Since the Van Allen hematocrit indicated 24 5 cc of cells per 100 cc blood. 
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the volume index was computed at 1 24, and the saturation index 1 3 (Osgood- 
Haskins) 

The urine gave a positive test for urobilin with Schlesinger’s reagent on each 
of two analyses, but was otherwise normal The stools were normal on several 
examinations Gastric analysis revealed hyposecretion and absence of free hydro- 
chloric acid even after the stimulation of ingested alcohol and injected histamine 
Roentgenographic examination of the gastrointestinal tract indicated moderate dilata- 
tion and slight stasis in the first part of the duodenum, with a very questionable con- 
striction in the descending loop The Kahn test of the blood was negative, the 
icteric index was 7 0 and the non-protein nitrogen was 26 mg per cent The cerebro- 
spinal fluid was normal in pressure, contjfined no cells, gave a negative test for 
globulin, and the Wassermann and colloidal benzoin reactions \vere negative 

Menlali— Status On admission the patient was correctly oriented in all three 
and consciousness was clear The next dajq however, she stated repeatedly 
that It was 1932 and that she w^as in a private home Speech was normal at the 
sensori-motor leiel, and the general motor status was not remarkable She seemed 
somewhat sluggish, but no retardation of thinking was present The stream of 
speech contained no intrinsic abnormalities Attention and distractibihty ware within 
'normal limits There was an obvious, but loosely integrated paranoid trend She 
aid her husband was trying to kill her, that he had stolen money, and that he had 
one many cruel things to her at home She believed that her food had been poisoned 
t home, and that “ dope ” was being put in it at the hospital She thought the doc- 
ors ware trying to kill her by draining her excessively of blood in doing blood counts 
She was suspicious of every diagnostic test She had no insight wdiatever into the 
fact that she was ill She said there was no reason for her to be in the hospital, that 
all she needed was fresh air and that she had no anemia Her emotional attitude was 
gloomy and pessimistic At times brief weeping was observed Her intelligence 
was rather dull as estimated from her grasp of general information She would not 
cooperate in formal tests of calculation, and it was difficult to test her memory for 
the same reason No impairment of recent memory was observed in casual con- 
versation, but she did not recall events in the remote past very accurately 

On the basis of the physical examination, laboratory findings, and mental status, 
a diagnosis was made of pernicious anemia with sj'mptomatic psychosis 

Course in Hospital During the first two w^eeks of hospitalization the patient 
ran an elevation of temperature of one-half degree F for wffiich no cause w'as dis- 
cn yerqd. and The reciLUell count fell to 2,300,000 Effectne therapy was then instituted, 
fmid the patient recened daily intramuscular injections of 2 c c of extract derued 
f from 10 grams of hog liver A typical, pronounced reticulocyte showier began on the 
fifth day of treatment, reached its maximum on the seventh day, and w'as followed 
within 10 davs bj^ an increase in the red blood cells of 900,000 per cubic millimeter 
and a rise of 12 per cent in hemoglobin (Salih) Four weeks later the red cell count 
had reached 4,100,000 and the hemoglobin w^as 90 per cent Concomitant with this 
remission in the blood, the patient’s general appearance improved, the glossitis dis- 
appeared, she ate better, and her strength increased, although there w'as no gain in 
weight 

Disorientation w^as never observed after the first week in the hospital On 
several occasions during the first week of hospitalization brief periods of nocturnal 
confusion were observed, during w'hich she wandered about looking for the bathroom, 
although she had used it on many occasions In spite of the impro\ement in her 
physical condition and the disappearance of the mental organic sjmptoms, no im- 
provement occurred in her delusional trend She continued to be highly suspicious 
She accused the nurses of sticking pins in her, said tlie physicians w'ere poisoning her, 
and implied that the liver extract gi\en her was dope She would hide wffien phy- 
sicians came on the w'ard, and was ahvays apprehensive at night when the physician 
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and nurse entered her room while making rounds She repeatedly said that caiS 
passing by the hospital contained enemies She claimed once that the nurses had 
phoned for a heaise to take her awav At no time, howe^e^, did she develop a s>s- 
lematized delusional trend She avas removed from the hospital against advice on 
January 5, 1935, seven weeks after admission, to continue under the care of her! 
family physician 

Follow-Up Ten weeks after discharge the patient was visited in her home At 
that time her mental status was entirclj normal, and apparently she had been suf- 
ficiently w'ell to resume her usual household duties and responsibilities She recalled 
the details of her hospitalization and said that hei attitude had been foolish and 
unjustified * 

It was learned that the patient had neglected all treatment for about si\ weeks 
after returning home, but at the insistence of her famih she had m'thc"pas^iontli, 
returned to her physician and was rccening intramuscular injections of In^lWeC*' 
w'eekly Shortly after this resumption of treatment her p iranoid ideas and appre- 
hensive attitude suddenly \anished In spite of the lapse in treatment the patient had 
no complaints, she looked w'ell, there was no glossitis and she appeared to have gained 
in w'eight How'cver, her red blood cells numbered onlv 3 700.000 and her hemoglobin 
had fallen to 76 per cent fSahli) The blood smear reiealcd slight maciocvtosis with 
hypochromia Supplementary treatment In the daih oial administration of iron was 
recommended 

Case 3 History A K , a 43 year old American houstwift, was admitted to the 
Psychiatric Clinic on January 29, 1935 because she had dc\ eloped delusional ideas 
while under treatment for pernicious anemia 

The ancestral stock w'as German The family was said to ha\ c been characteris- 
tically of stuidy body build The patient’s mother had died at the age of 62 of an 
illness allegedly associated w'lth anemia Theie was no history of ner\ous oi mental 
disease in the family She had had four children, and they w'ere living md well 

The developmental history was not notew'ortln The patient had first married 
at 16, and tw'o years later she divorced her husband presumabh because he had de- 
veloped gonoi rhea Her second niai wage, at 28 had continued entirely happ\ She 
had renounced the Catholic chutch in remarrying 

The pre-psyxhotic personality' showed no striking abnormality Her chief in- 
terests lav in her home and family and she was considered a competa’jt housewnfe, 
friendly and pleasant She w'as subject to shoit out-bursts ofMolent ?mper, but no 
mood sw'ings were knowm to have occurred The past medical history contained , 
nothing of significance She did not use alcohol habitually Menstruation w'as still 
regular 

About 18 months befoie admission she began to fatigue easily, noted palpitation, 
and complained of vertigo and dyspnea on slight exertion Her family phj'sician 
diagnosed pernicious anemia, and she received specific treatment irregularly from 
that time on When her symptoms w'ere alleviated she w'as prone to discon- 
tinue treatment until the complaints returned with the ensuing relapse At no 
time did she complain of soreness of the mouth or tongue, indigestion, abdominal 
pains, diarrhea, or distal paresthesias Her condition took an abrupt turn for the 
worse three weeks before admission, at w'hich time she suddenly became irritable and 
excited, and complained that people were talking about hei She maintained that the 
landlord and the neighbors upstairs w'Cie telling everybody that she had gonorrhea 
She said that her husband was conspiring against her and was planning to do aw'ay 
with her She became very dejected, suffered severe crynng spells, and worried over 
what was to become of her She often imagined that her sons were fighting among 
themselves and with the neighbors During the few days just befoie hospitalization 
she would repeatedly call her physician on the telephone to be reassured that she did 
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not have gonoirhea Her condition became so disturbing that the phjsician finally 
recommended her admission 

Physical Examination Theie was a slight fever with a temperature of 100° F 
by rectum The patient was decidedly obese, weighing 170 pounds although only 62 
inches in height She was of a definitely pyknic body build The hair was light 
brown, the eyes blue-gray, and the skin had a characteristic lemon tint The sclerae 
were subictenc, and the mucous membranes were pale There was no papillary 
atrophy of the tongue, and the organ was not reddened or sore The heart was 
normal in size, the heart sounds were normal There was no ascites, no dilatation 
of the abdominal veins, and no other signs of portal obstruction, the liver and spleen 
were not felt Moderate pitting edema of feet and legs extended almost to the knees 
No varicose veins were seen, and no focal tenderness, redness or swellings were 
noted Thg jx-^\gs no Ij mphadenopathy A complete neurological examination re- 
:~Y£?lsd"^ab^nt knee and ankle jerks The plantar reflexes nere normal Vibration 
sense was found unpaired from the iliac crests distally, and was completely absent at 
lie malleoli There w'as slight awkw'ardness of the hands and fingers in attempting 
ine movements 

Laboratory Examinations The red cell count of 1,950,000 w'as associated with 
8 grams of hemoglobin (50 per cent Sahh) Of the 5500 white cells per cubic 
nilhmeter, 69 per cent were poljmorphonuclears, and 30 per cent were lymphocytes 
platelets appeared to be reduced in numbers in tlie blood smear Marked aniso- 
.ytosis and poikilocvtosis wuth consp’cuous macrocytosis were confirmed by a Price- 
Jones curve revealing a mean red cell diameter of 8 23 micra with a dispersion of cell 
diameters betw'een 5 and 12 micra One normoblast and tw'o megaloblasts were seen 
Several urine analyses were negative except for tlie presence of urobilin No free 
hydrochloric acid w'as found on gastric analysis even after the injection of histamine 
The stool examination was negative Lumbar puncture revealed normal cerebrospinal 
fluid The blood Kahn was negative, the icteric index w^as 12, the total serum 
proteins were 6 10 grams per cent, and the non-protein nitrogen was 31 milligrams 
per cent No organic lesion of the gastrointestinal tract was discovered by roent- 
genogiaphic examination 

Mental Status On admission, orientation was correct for place but fluctuated 
for time A few' hours after admission the patient thought she had been in the 
hospital tw'o or thiee days, and she could not give the day of the week correctly 
There w'as no other evidence of confusion She w'as sluggish and inactive, but the 
motoi status show'ed no other abnormahtj' Speech w'as normal at the sensori-motor 
level The stream of speech w'as somewhat circumstantial Thought processes w'ere 
moderately retarded Repeated fits of w'eeping w'ere observed She said, “I don’t 
know' why people should say things like that Maybe I do have a disease I don’t 
know Do you think I have’” Her delusional ideas were consistent w'lth her de- 
pressed mood She misinterpreted voices in the corridor and believed that people 
were talking about her Memory for recent events was poor This w'as not so evi- 
dent on admission, but during her course m the hospital it was repeatedly demonstrated 
that she did not recall clearl) details of eaents happening a few' hours or dajs 
previously She heiself admitted that she could not think as clearly or recall things 
as readily as formerly Her intelligence as judged by her general information 
seemed about normal She was able to repeat fables and to recognize their signifi- 
cance satisfactorily Memory for rote material w'as not good She gave wrong 
answ'ers in subtracting successive 7’s without detecting the errors She apparentl} 
had some insight into her condition She knew she had pernicious anemia and that 
she W'as nervously ill, but insisted that if people would stop talking about her and let 
her alone, she w'ould get o\er the nervousness She did not believe her nervous state 
had any connection with mental disease 
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On the basis of the ph> steal examination, laboratory findings, and mental status, , 
a diagnosis was made of pernicious anemia with s3mptomatic psychosis I Si 

Course and Tieatment After a week of observation without specific treatment ' 
the patient wms tried on an experimental pircnttr.d Iner cxtr.ict for 12 days without 
improvement lieatment was then changed to the oral administration of a com- 
mercial autolyzed Iner extract On this regime the blood picture showed a gradual ^ 

improvement, and in IS days the hemoglobin reached 82 per cent (Sahli) and the red e 

cell count 2,910,000 This impiovcnicnt was achieved in the face of a continued, { 
unexplained fevei of 1° F, and in the absence of the customary reticulocvte shower, 
the reticulocytes varied between 3 and 5 per cent throughout the period of daily ob- 
servation Ihe ps)chotic manifestations showed no improvement Depressive mood 
was at all times obvious, and the patient repeated! j expressed delusional ideas in | P 
keeping with the mood At night pinick} episodes would occur, 
would leave her bed and wander into othei patients’ rooms, telling them 
thing dreadful was going to happen to her She never bcc.nne correct!}' oriented for 
time, and defective recent meinor} could alvvavs be demonstrated 

During the last week in Februar} she complained of weak spells of abrupt onset 
and short duration On Maich 1 she colkipsed following i moinentarv attack of 
weakness and vertigo, and on this occasion she described a feeling of numbness 
beginning in the feet and extending upwards into the tiunk Her face vvas pale, the 
lips cyanotic, and the respirations slightlj labored Although the pulse felt weak it 
vvas not lapid, and the blood pressure had not fallen dhe episode passed oil within 
a few minutes only to recur many times more dm mg the following week "I he 
patient recalled having had similar “fits” at intervals for two or three }ears On 
March 10, during one of these attacks, she lost consciousness, the pulse and respira- 
tions ceased, and death ensued 

AAcj by Drs H M Zimmerman and D M Giavzcl revealed an adipose sub- 
ject with an abundance of yellow fat The mucosa of the stomach was smooth and 
pink, and microscopically it appeared atrophic Ihe large, pale liver weighed 2345 
grams , the spleen was also large and weighed 312 grains Bone mai row taken from a 
v'ertebra and tibia showed hvperplasia and, in spite of recent liver treatment, the pre- 
dominating cells were still megaloblasts, mjelocytes, and erjthi oblasts The red cells 
appeared distorted, very little fat tissue was piesent Sinking changes in the central 
nervous system included destiuction of medullary nerve fibers and a reparative gliosis 
in the posterior columns and lateral pyramidal tracts of the spmal cord, as well as a 
degeneration of spinal ganglion cells Definite nerve cell destruction was also ap- 
parent in the brain, especiallv in the frontal lobes 



A large, organizing thrombus was situated in the left femoral vein The right 
pulmonary aitery vvas completely occluded by a friable graj -brown clot, and several 
smaller blanches of the left pulmonaiy artery were similarl} plugged A few small 
zones of mfarcted tissue were found in the left lung 

Discussion^ 

Our thi ee cases i esembled one anothei in that they all showed the funda- 
mental symptoms of an oiganic psychosis The fiist patient seemed con- 
fused on admission, and disoiientation was obseived on seveial occasions 
before impiovement in the mental picture began She was veiy easily 
fatigued, hei attention was poor, and hei intelligence w'as dull , but we did 
not feel that these featuies accounted for the disorientation and confusion 
Memory seemed impaired at first but gradually impi oved, as did the othei 
organic mental symptoms, under specific treatment 
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In the second case, although the patient was clearly oriented on admis- 
sion, disorientation for time and place was observed two days later as well 
is on several othei occasions Brief episodes of nocturnal confusion were 
Dbserved, which we beheied likewise indicated clouding of consciousness 
Memory seemed poor but showed no striking change and was difficult to 
evaluate because of her limited intelligence The defects in orientation and 
;he episodic confusion improved under treatment 

The third patient was found to be definitely disoriented for time on a 
number of occasions, and recent memor)’- defects were demonstrated re- 
peatedly at times when her attention and cooperation were satisfactory No 
improvemep-t m the S} mptoms occurred dui ing two weeks of specific treat- 
irc'^ti^'aftei vhich hei death from a pulmonaiy complication terminated our 
observations 

The opinion of the psychiatric staff was unanimously in favor of a 
diagnosis of s}mptomatic psychosis in all three cases on the basis of the 
irganic symptoms we have just discussed It was recognized, howe\er, 
hat the content of the psychosis and the affective symptoms in each case 
ould be understood only in terms of the total personalit}'^ and its way of 
xpenencing 

The first patient was a middle-aged spinster of low intelligence who 
ilways had been childishly dependent upon her family During her illness 
lier helplessness became exaggerated She demanded attention from the 
nurses and constantly called upon her sisters for advice and sympathy At 
first she refused to cooperate with treatment and even induced vomiting 
deliberately She was timid and was afraid to try to walk after her 
strength began to return, so that it was necessary to handle her firmly, as one 
would a refractory child Eventuall}’^, however, she took a childish delight 
in her recovery No affective depression evei was seen, and no hallucinations 
or delusions were elicited The picture superficially resembled an extreme 
invalid reaction of the so-called neurasthenic type in a person of low in- 
intelhgence , but we felt that the additional confusion and disorientation 
indicated the correct diagnosis of symptomatic psychosis 

The clinical picture in the second case resembled agitated depression 
Little reliable information was obtained concerning the patient’s pre- 
psychotic personality, so that it was difficult to inteipret the content of the 
psychosis in terms of previous experience She manifested the extreme 
suspiciousness and a ague paranoid trend described by Barrett ^ in his cases 
The organic mental symptoms improved under specific treatment, but the 
affective depression and paranoid trend did not improve, which is not sur- 
prising since these S3miptoins really are personality manifestations and not 
organic cerebral s) mptoms The paranoid depression cleared quite sud- 
denly and without any apparent reason after discharge 

The third patient was offi louslj" depressed and expressed paranoid ideas 
in keeping with her depressed mood The delusional content of the psj- 
chosis was understandable in terms of her past experience The disonenta- 
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tion foi time atid memoiy defects weie definite, liowcvei, so that we be- ; 
heved that symptomatic psychosis was the conect diagnosis although the j 
pictuic m othei lespccts was not distinguishable fiom manic depressne j 

psychosis ' 

It IS mteiestmg to levicw' briefly the relationship between the physical 
and mental disturbances in these cases In our fust case a symptomatic 
psychosis was present when the eiythiocyte count w^as 3,200,000 per cubic 1 
millimeter We did not behe^e that this degice of anemia w'as m itself f 
sufficient to pioduce a psychosis Fuithcrmoic, although the mental dis- - 
tuibance improved undei treatment wdiile the er}throc}ie count w'as rising, 
no mental symptoms weie piesent 18 months latei when tiiC'-ml^cell count 
had fallen to 3,500,000 pei cubic millimeter due to insufficient treatuTtr'^f — 
In the second case also the oigamc mental s)mptoms disappeared while the 1 
anemia w^as responding to tieatment, and did not reappear e\en though the 
erythrocyte count fell from 4,100,000 to 3,700,000 when treatment was > 
discontinued temporal ily Ihe delusional tiend in this case apparently w'as 
not affected by treatment, but as we have mentioned abo\e, we consider 
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delusions as personality manifestations and not as oigamc cerebral symp- 
toms The third patient died befoie w’e w'ere able to stud} the i elation of 
the symptomatic psychosis to the anemia 

It IS appal cut that m oui cases the chaiacter and seecrit} of the mental 
disturbances bore no consistent iclationship eithei to the degiee of anemia 
or to the extent of the neurologic manifestations While this on first 
thought may appeal implausible, it seems to us fully as admissible as the 
analogous, well-established obseivation that neuiologic m\ohement vanes 
quite independently of the state of the blood, subacute combined sclerosis 
sometimes appealing long before the actual development of anemia Gold- 
hamei et al ” on the basis of wide experience also nttv^ observ td tliat cere- 
bral manifestations may occui either alone oi m associabTa>>Ay]th coid dis~- 
turbance, that they may be piesent wuth or wuthout evidence of^ib'liia,^nd 
that they may present themselves as the eailiest and only manifestations of 


pernicious anemia 


SuMM \RY OF Cases 

1 C C , a spinstei of 50, wuth a family history of mental disease, had 
been ill one year with insidious development of symptoms of anemia, fol- 
lowed after a few months by gait abnoimahty and mental disturbances 
Exacerbation of symptoms by a severe emotional upset led to physical in- 
validism and precipitated a frank psychosis with confusion, disorientation 
and memoiy defect, no insight Neurological signs of advanced dorsal 
column degeneration affecting the legs, atrophic glossitis, and achlorhydria 
were found Hyperchromic, macrocytic anemia of moderate degree re- 
sponded well to liver therapy, as did the mental and neurological symptoms 
During the ensuing two years the mental and physical improvement w^as 
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well maintained in spite of moderate fluctuations m the anemia due to ir- 
ie 2 :ulai treatment 

2 M T , aged 50, housewife, had a family history of pernicious anemia 
A seven year episode of diarrhea occurred m early adult life She was 
ill five months Avitli irritability and emotional instability followed by rapid 
decline of weight and strength, the late appearance of outspoken mental 
abnormality with paranoid delusions and fluctuating disorientation and con- 
fusion , no insight Emaciation, glossitis, and signs of advanced dorsal 
column degeneration were associated with a moderately severe hyper- 
chromic, macrocytic anemia as well as urobihnuna and achlorhydria laver 
^therapy £voked a typical hematopoietic response, with rapid remission of 
luiemia, improiement m general well-being, and early disappearance of dis- 
lorientation and confusion Paranoid ideas persisted tvo months longer 
and then ^anlshed m spite of temporarily irregular and inadequate Iner 
therapA 

3 A K , housewife of 43, had been diagnosed pernicious anemia two 
A ears previously but had accepted liver therapj'^ irregularly and inadequate^, 
with resultant exacerbations and therapeutic remissions Three weeks 
before admission she suffered abrupt onset of irritability and excitement 
with disorientation, memory impairment, depression, and delusional ideas, 
little or no insight The patient was obese with a sub-icteric pallor, and 
pitting edema of the legs Neurological signs indicated early dorsal column 
degeneration Severe hyperchromic, macrocytic anemia with leukopenia 
was associated with achlorhydria and slight bihrubmemia Incomplete 
therapeutic remission, readily induced under hver therapy, was accompanied 
by no physical or mental improvement, and was terminated by sudden death 
with pulmonary embolism Necropsy revealed degeneratne lesions of the 
brain and spinal co:d, atrophy of the gastric mucosa, enlargement of the 
hver and spl^n, and a megaloblastic bone marrow with hyperplasia 

Summary 

1 Thiee cases of pernicious anemia with symptomatic psychosis are 
described 

2 None of the patients had shown indication of organic mental dis- 
turbance before the development of pernicious anemia 

3 In all three cases sjmptoms indicating an organic disturbance of 
cerebral function were observed 

4 In all three patients additional si mptoms occurred which were related 
to previous experience and wa}s of reacting to the environment rather than 
to organic cerebral disturbance 

5 Two of the patients uere obMOusly depressed and paranoid 

6 The organic mental symptoms responded to specific treatment m two 
cases The third patient died of pulmonary embolism before adequate 
ti eatment had been given 
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7 None of the patients showed evidence of severe subacute combined 
scleiosis 

8 There was no appaient lelationship between the dcjjiec of anemia, 
the seventy of the pS3chosis, and the extent of neurologic manifestations 
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' J N Yihy'^'z, M D , Satanac Lake, Neza Yotk 

Therapeutic pneumothorax is being used more and more m the mod- 
uli treatment of pulmonary tuberculosis During the course of collapse- 
reatiTjent various difficulties and complications may occur The lung may 
•eexpand prematurely, especialty' when adhesions are present and when the 
irgan is held under partial compression On the other hand, it may be 
mpossible for lung to unfold on account of dense fibrosis in it and in 
he pleura at a time \vhen the disease is considered healed Loss of elas- 
icity as a result of the development of a large amount of fibrous tissue 
iround a cavity may prevent its closure m spite of elevation of intrapleural 
^as pressure A \ery mobile mediastinum may be bowed over toward the 
cpposite side, so that increased amounts of gas introduced enlarge the 
ileural space instead of having the desired effect of permitting further col- 
apse of the lung Tuberculous empyema may develop and persist for many 
nonths, leading to expansion of the lung and debilitation of the patient 
n certain patients all of these difficulties can be overcome by replacing the 
jas in the pleural cavity with oil 

Oil is an irritant to the pleura resulting m thickening and fibrosis Due 
:o its incompressibility and its weight it maintains a better collapse than 
loes air, the latter allowing some expansion with each inspiration How 
he presence of oil minimizes the formation of pleural exudate is in doubt, 
)Ut it may be related to the surface tension of the oil Although both olive 
111 and gomenolated paraffin oil have been shown to affect the acid-fastness 
md ability of growth of tubercle bacilli in vitro, ^ normally staining bacilli 
lave been seen m the pleural effusions developing under oil The benefi- 
:ent effect of oleothorax on tuberculous empyema may not be due to direct 
iction on the bacillus but to stimulation of the reactive cells of the body 
The slow absorbability of oil has certain advantages But its irritating 
juality and the dense shadow it casts over the shadow of the;, lung in the 
oentgen-ray film are occasional disadvantages Its vv^orst feature 'is the 
lamage it can do to the lung when it leaks into that organ " 

Paraffin, or mineral, oil is used when one desires prolonged collapse 
,v ithout the necessity of many refills It is also emplo} ed by some to pre- 
mt the reformation of pus, others prefer vegetable oil for this purpose 
, ^^e, cotton seed, corn, rape seed, and poppy oils hav^e all been used m the 

neural cavity A difference of opinion exists as to whether vegetable oil 
s less irritating than mineral oil ® The latter is more stable and does not 
lecome hydrolyzed or rancid, a change which must be avoided when using 

*Read at the Philadelphia meeting of the American College of Phjsicians, April 30, 
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vcf^ctable oil Vn£?in olive oil is more neutral than that obtained from latei 

pressings of the olive . . t i i 

The conflicting views as to which is the more irritating to the pleura, | 

mineral oil oi olive oil, aie based on both clinical and expeiimental obseiva-' 
tions ' Matson ^ and Kuss,® for instance, find paiafiin oil milder than olne| 
oil m Its action on the human pleura, and my own experiments on rabbits 
show no real diflference in their irritative qualities These opinions, I 
believe, diffei fiom those held by most workers Some believe that the 
effect of oil IS due principally to its mechanical action , some that its modus 
operandi is through irritation of the pleura, and some believe it has an ir- 
iitant action on the lung Those who believe in its irritative effect seek a 
marked pleuial leaction by giving laige doses of oil at the fiist filling or, 
eschewing compressive action, use onl} negatnc intrapleural pressures, and 
recommend not filling the pleural space with oil as its weight is not necessary 
to close a pulmonary cavity ' To complicate the problem still more there 
IS the question as to rvhether it is bettei to use \egetable oil — because it is 
absorbed into the lung more quickh and moie completely than is mineral 
oil Seveial experiinentei s ha\e found that the lung reacts quite marked!} 
to absorbed oil ® This may be beneficial wdien one desires a stimulation 
of fibrosis to close a cavity, but it may exercise a deleteiious effect on rc- 
expansion Regarding the effect of oil on pleura! pus, Ross and Tulloch 
would choose olive oil on the giounds that the highei the acid content the 
greater the lethal effect on tubercle bacilli (acid value of paraffin oil zero, 
of neutral olive oil 0 07 per cent) It is, theiefore, evident that definitne 
conclusions har’^e not been reached regarding what oil to use and even for 
special indications, rvhether oil is as useful as gelatin foi empyema ® or as 
salt solution for compression 

Gomenol, an aromatic oil, is frequently added to oil when it is injected 
to control tubeiculous empyema Its antiseptic action is lather feeble and 
some operators do not use it at all Injected in full strength into the un- 
infected pleural cavity of the rabbit it causes an intense reaction and the 
animal dies within 24 hours Several patients have exhibited general 
leactions rvhich seemed to indicate a toxic effect of gomenol (Matson, 
Bernou, Serio’^®) Probably not more than a 10 pei cent dilution of 
gomenol in the chosen oil should be employed Good results have been ob- 
tained with metaphen, and the Germans generally use lodipin 


Experimental Oleothorax 

lire various oils injected into the pleural cavity of the laboratory animals 
cause quite similar reactions Tuberculous pleurisy is difficult to obtain 
experimentally and most of the experiments have been performed on un- 
infected animals, some on animals rvith pulmonary disease Early reports 
on such experiments showed that the injected oil led to the development of 
extensive pleural adhesions , though, in patients, oleothoi ax has been suc- 
cessfully employed to combat this very condition Oil injected into the 
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Migm pleuia fiequently causes the formation of an exudate This eifect 
may be valuable in the human case when one u ants to thicken and stabilize 
a movable mediastinum Congestion of the pleura is an early reaction and 
small hemoiihages aie not at all uncommon The membiane becomes in- 
filtiated with pus cells and clasmatocytes, the latter phagocyting the oil and 
appearing as large “ foam ” cells and giant cells Fibrin is deposited into 
and on the pleuia and oigamzation of the infiltrated and fibrinous tissue 
soon leads to fibrosis Vegetable oil becomes emulsified and is earned 
into the lung by way of the dilated lymphatics and m phagocvtic cells 
Some of it undergoes hpol}tic action here/^ and some m very finely dis- 
persed droplets is earned a\\ay in the circulating blood and can be found 
m various organs The absorption of vegetable oils is much more rapid 
than that of mineral oil The thickened pleuial membranes become ad- 
herent Bettim finds that the reaction of the lung to the presence of ab- 
sorbed oil causes a fine pulmonar\ fibrosis, this may be a factor in healing 
our human cases 

Indications tor Oleothorax 

The principal actions of oil blockage aie mechanical, irritative and an- 
tiseptic 

(a) Antisymphysis When the collapsed lung leexpands prematurel), 
that is, before the disease process for which pneumothoiax has been given 
has healed, all the benefit pi eviously gained is threatened When the lung 
attaches itself to the diaphragm, creeps out along it and begins to ascend 
the thoracic wall, even increased intrapleural gas pressures may not prevent 
further unfolding of the organ Usually the tuberculous lesions are in 
the upper third of the lung, before this portion has reexpanded and while 
there is still a good selective collapse of this diseased part, onty the base 
being attached to the parietal wail, the gas in the pneumothorax pocket may 
advantageously be replaced with plain paraffin oil (Figure 1 ) 

(&) Compiessive Adhesions may act as guy-ropes, pulling on a re- 
laxed lung and preventing collapse of a cavity If it is impossible to se\er 
the adhesions or to stretch them out by increasing gas pressures, oleothorax 
oi thoracoplasty must be considered The latter may be impossible on 
account of the state of the opposite lung oi the general condition of the 
patient If the cavity is not too peripheral and if oil pressure can be exerted 
on the lung surrounding it, the pleural pocket is filled with oil and by re- 
peated injections its pressure is gradually increased in an eftort to close the 
cavity When the cavity-bearing apex is widely and diffusely adherent, 
little good can be expected But if the oleothorax is anterior, the lung 
being squeezed into the posterior gutter, the chances of success are im- 
proved Some think that oil under pressure is too great a hazard because if 
a large amount should burst into the lung it might cause suffocation or oil 
pneumonia Under the circumstances mentioned above, i e , an ineffective 
pneumothorax and surgical means contraindicated or impossible, and with 
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the cavity not too peiipheial, oleothorax is indicated Kuss thinks that 
high oil pressure is less dangerous than the fluctuating pressure of hyper- 
tensive pneumothorax (Figure 2 ) 

(c) Antiseptic When tuberculous empyema deyelops and the pus con- 
tinues to leform m spite of repeated aspirations and irrigations of the 
pleuial sac, the remarkable drymg-up action of oleothorax is most satisfac- 
tor} (Figure 3 ) Pleural lavage should ahy^ays be tried first When the 
empy'ema is causing giaye symptoms, oil has a definite detoxifying action 
an efifect not unexpected aftei Clerc’s experiments on the neutralizing action 
of gomenohzed oil on yarious exotoxins the blocking of l 3 mphatics and 
its inhibitory action on acid-fast organisms E\en if the pus leforms, the 
improvement m the patient’s condition may prepare him for collapsing 
operations yydiich he could never yvithstand during the earty period of graye 
tuberculous empyema Dumarest and Bernou yvarn that oleothorax is 
contraindicated in malignant tuberculous pyothorax because little benefit 
can be expected and time is lost befoie more radical operations Some pa- 
tients hay'^e been cut ed, ney'ertheless Primary tuberculous empyema i e , 
occurimg yvithout previous therapeutic pneumothorax, yields very excellent 
results yvith tins treatment Some cases of mixed infection by tubercle 
bacilli and other organisms hay e been cured yvith oleothorax but better anti- 
septics are ayailable, if oleothorax is employed the use of 20 per cent go- 
menol m oil is recommended 

(d) Sometimes after sufificientl) piolonged pneumothorax, the lung has 
become so fibrous oi is so bound by an un}ielding pleura that it yvill not re- 
expand If air refills are stopped, the lung is drayvn toyvard the thoracic 
yvall yydiich becomes greatly retracted and the mediastinal organs are drayvn 
over and perhaps tyvisted Circulatory symptoms and pain or discomfort 
from the increased negative pressure sometimes result The onset of this 
distress becomes evident before the lung has reached the chest yvall To 
correct this the operator may choose permanent pneumothorax, oleothorax 
or thoracoplasty In some cases oleothorax is best 

(e) Btonchoplenial Fistula If the perforation is large, or loyv in the 
pleural cavity, oleothorax is contraindicated In fact, many operators 
refuse oil treatment to any fistulous patient The best indication is said 
to be suffocating pneumothorax yvith valvular fistula if attacks recur 
Bernou yvell expresses the limitations of the use of oleothorax in pul- 
monary perforation and advises against it yvhen a number of adhesions hold 
the cavity open, when the perforation connects a cavity yvith the pleural 
space or yvhen the pleura is thick and the parenchyma dense He admits its 
usefulness when the pleura is supple and free of adhesions and the lung per- 
fectl}’- compressible These conditions must seldom occur except yvhen 
pulmonary perforation is due to a needle wound yvhich nearly ahvays heals 
unaided Some successes have been reported yvhen the opening through 
pleura into lung is minute and intermittent A very good estimation of 
its size can be made from various signs The pleural cavity is not filled 
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with oil as in the uinditions mentioned cailiei hut the oil lc\el is kept below 
the le^el of the fistula, as determined by the usual position of the patient 

(/) I^Icdia^stmal Relaxation Ibis may interfeic with colltipsc of a 
pulmonary caMt> and can be collected In instilling a small amount of oil 
which usually causes a pleural exudate with resultant thickening and fixation 
of the yielding membrane An piessures are tben exerted against tlie lung 
lather than against a mobile mediastinum 

((7) Othei lare and not generally accepted indications have been offered 
to avoid air refill reactions, to maintain collapse when it is impossible or in- 
convenient foi the patient to go for refills frequently, etc Oleothorax 
demands as much supervision as docs pneumothorax treatment and the 
patient should be under observation Small amounts of oil hace been in- 
jected along with the first few air icfills to deciease the number of serous 
effusions of pneumothorax-^ Unverncht’s '' results vcrc decidcdh good, 
those of Heise fair 

(/?) Non-Tiibeiculous Discasc<: Oleothorax has been used to sup- 
plement therapeutic pneumothorax in bronchiectasis Some successes ha\e 
been repoited in acute pyogenic empvema, and in chronic empjema when 
the lung fails to expand and decortication is dangerous because of pie- 
existing bronchopleural fistula 


Technic 

Without going into many details the institution and conduct of treat- 
ment aie based upon expenence with collapse therapy It is usual to test 
the response of the pleura to small doses of oil injected dining an ordinary 
refill of air, graduall) increasing the doses until the pleural cavitj has been 
filled Except in compressive oleothorax the oil pressure is left lover than 
atmospheric pressure The need of a refill is determined from the leturn 
of SA'mptoms and by puncture rathei than from roentgenologic evidence 
Refills may be indicated after a month or two up to a } ear 01 more Mineral 
oil IS absoibed much more slmvly than is vegetable oil The latter is 
chosen, therefore, by some for treating empyema m the belief that the anti- 
septic dissolved in it acts more effectively Unless it is desirable to main- 
tain the oleothoiax peimanently (as when thoracoplasty is contraindicated 
or lefused), the oil is removed w'hen the pui-pose for which it has been given 
has been accomplished Pneumothorax is then resumed because it is easier 
to control collapse and reexpansion than wuth oleothorax 

Complications 

With the first injections, especially into an uninfected pleura and eien 
when a few^ c c of oil are used, pleurisy with effusion may occur The 
reaction may be severe and the effusion may become purulent Pleurisy 
may develop when the chest is full of oil, causing a high pressure wdiich 
may prove dangerous Perforation of the lung is the accident which is 
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most f eai ed Man} of the bronchopleural fistulae discor ered during oleo- 
thoiax are not due to the oil but were present pieviously and are revealed 
by the patient’s tasting gonienol whose aromatic quality permits its odor to 
seep through a veiy small opening which may open and close intermittently 
Flooding of the lung with oil ma} cause death from suffocation When 
oil escapes into the thoracic wall through careless technic or from ulceration, 
a painful and peisistent paraffinoma results With good judgment in the 
choice of patients and caieful technic in gning the treatment, howe\er, 
serious complications are iincomnion 

Results 

The table below slions some ot the results obtained They are reall} 


Oleothorax 

Results 


Indication 

Tbc 

P>othorax 

Anti- 

Symphysis 

Compressive 

Bronchial 

Fistula 

270 cases (8 authors)"^ 

139 

94 

37 

36 

Per cent satisfactory 

74 

71 

54 

39 



alone or combined 


Matson, 100 cases 

50 

SO 


Per cent satisfactory 

60 

50 




Complications 

Per rent (Matson) 


Pur effusion 

12 recurred 

10 


Bronchial fistula 

10 


6 


Cutaneous fistula 

10 


4 


Paraffinoma 

0 

12 



good when one considers that many of these patients would not have been 
acceptable for radical thoracic operations and that oleothorax is substituted 
for pneumothorax when the benefit derived from the latter is threatened 
or in real jeopardy The best results are those obtained with “cold,” or 
mild, tuberculous empyema which is not responding to the usual treatment, 
aspiration and lavage of the pleural cavity, and with prematurel} reexpand- 
ing lungs especially when the latter are selectively collapsed Pyothorax 
in this table includes both mild and grave cases Matson’s results are gi\ en 
separately as being the best and largest series in American literature Mat- 
son’s figures show that there is frequently more than one indication in an} 
one patient, for the use of oleothorax Forty per cent of closures of 
bronchopleural fistulae seems remarkably high I hare not had a single 
success 
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CASE REPORTS 


GONORRHEAL SEPTICEMIA AND ERYTHEMA NODOSUM' 

By Henry J Baicst, M D , John A Foley, M D , and Marion E Lamb, 

Boston, Massachusetts 

Since the lepoit of two cases of gonococcal septicemia by Hewes ^ in 1894 
the publishing of spoiadic cases has increased that nuinbei to about 150 Only 
37 of this numbei, however, have had as fortunate an outcome as the two cases 
desciibed by Hewes We have recently had the opportunity of obseiving a 
case of gonococcal septicemia complicated by the presence of erythema nodosum 
The fact that this patient was still entiiely well when seen 14 months after his 
dischaige from the hospital is, we believe, a source of added interest 

Case Report 

A 42 year old colored porter was admitted to the Boston City Hospital on Decem- 
ber 30, 1933, complaining of pain in both legs of about two weeks’ duration 

Two weeks before admission to the hospital he noticed the onset of symptoms 
which were suggestive of an acute upper respiratory infection On the following 
day he awoke with aching pains in both legs, and became aware of the presence of 
large, red, painful areas on both legs He also complained of fever, chills, nausea, 
frequency and nocturia 

The family and social histones were essentially irrelevant 

The patient was a widower, his wife having died in 1929 There had been no 
pregnancies, and the cause of her death was unknown to the patient 

His past history was not remarkable as far as childhood diseases were concerned 
He had no knowledge of having had chorea or rheumatism, and had had no known 
contact with tuberculosis In 1923 a bullet was removed from his left thigh, and in 
1930 he was admitted to the Boston City Hospital for four days because of an acute 
gastritis following an alcoholic debauch 

Symptoms referable to the cardiorespiratory or gastrointestinal S 3 'stems were not 
elicited He gave a history of gonorrheal infection in 1926, but denied lues by name 
and symptoms He weighed 148 lbs on admission to the hospital, and his best weight 
had been 154 lbs six months previously 

Physical examination revealed a well developed and well nourished adult negro, 
lying quietlj and comfoitably in bed The skull, scalp and hair were negative The 
ears and eyes w'ere normal The pupils reacted equally and well to light and distance 
A slight painless swelling of the right side of the upper lip was noted m addition to 
the presence of a small scar on the left side of the forehead The mouth and throat 
w'ere not remarkable The neck was negative save for the presence of slight pain- 
less adenopathy 

The tliorax w'as symmetrical and expanded equally and well on both sides The 

* Received for publication Jub 3, 1935 

From the Fifth Medical Service, Boston City Hospital, the Department of iVIediciiie, 
Boston University Medical School, and the Mallory Institute of Pathology, Boston 
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apex impulse was plainly visible at the fifth interspace in the midclavicular line The 
heart sounds were regular and of good quality No thrills or murmurs were made 
out The aortic second sound was slightly more pronounced than the pulmonic second 
sound The lung fields were clear and resonant throughout with no rales The 
radial pulses were regular, equal, and synchronous with a rate of 76 per minute 
The blood pressure was recorded as 128 mm of Hg systolic and 76 mm diastolic 
Examination of the abdomen was negative No tenderness, masses or spasm 
were made out The liver, spleen, kidneys and gall-bladder were not palpable The 
genitalia were normal Rectal examination revealed the presence of a slightly en- 
larged boggy prostate which was moderately tender on digital palpation Many pus 
cells were seen in a smear of the prostatic secretion, but no organisms were noted 
Small, non-tender, firm glands were palpated m both axillae and both posterior 
cervical chains 

The reflexes and upper extremities were normal The lower extremities were 
negative except for the presence of a two-inch scar on the upper and inner aspect 
of the left thigh, which was the result of an old bullet wound Two round, red, 
painful, indurated and svmmetncal lesions about two inches in diameter were noted 
on the anterior surface of both legs midway between the knees and ankles 

The hemoglobin was 80 per cent (Sahli) The leukocyte count, which was 
3,600 on admission, rose steadily until January 17, when it reached a peak of 20,500 
It then slowly declined, and was 8,500 at the time of discharge from the hospital 
The erythrocyte average count was 4,000,000 The differential smear was not re- 
markable, and no malarial parasites were seen 

Twenty-seven urine specimens showed a variable reaction with a specific gravitj 
ranging from 1 003 to 1 027 Albumin in small amounts was present on four occa- 
sions, but sugar was never noted Microscopic examination of the sediment revealed 
occasional white cells, rare red cells, and no casts 

The non-protein nitrogen was reported as 42 mg The Kahn test of his blood 
was negative The Widal test was negative The first blood culture showed a 
Staphylococcus albits contamination On January 16 the second blood culture was 
reported as having been positive for Micrococcus gonoiiheae The next two cultures 
on January 19 and 20 showed no growth, but on January 24 a second culture positive 
for Mtci ococcus gononhcae was obtained On January 29 no growth was again 
reported, but on January 31 a third culture positive for Mtci ococcus gononhcae was 
obtained The eighth blood culture, taken on February 1, was sterile, and on Febru- 
ary 6, Mici ococcus gouoirhcae was grown from the blood for the fourth time The 
next three blood cultures taken on February 11, March 5, and March 8 showed no 
growth 

All blood cultures were incubated in blood broth The four positive cultures 
showed a moderate degree of hemolysis at the end of 48 hours When grown on a 
blood agar plate, these organisms were recognized as raised, gray or colorless, 
glistening, moderate sized, non-hemolytic colonies On direct smear, the organisms 
were found to be gram negative, biscuit-shaped diplococci of irregular size and 
variable staining Agglutination reactions gave a positive result with antigonococcus 
serum in a dilution of 1 400 , the same organisms agglutinating with antimeningococ- 
cus serum in a dilution of 1 200 Sugar fermentations on ascitic agar with the addi- 
tion of hormone broth showed tlie invariable ability of this organism to form acid 
with dextrose and no change with maltose On the basis of these findings the 
organism was considered to be Mia ococcus gononhcae 

On February 9 a skin biopsy taken from one of the nodes on the left leg was 
cultured in blood broth This culture, after 144 hours of incubation, showed no 
growth 

Examination of the spinal fluid rev ealed no abnormal findings The stools were 
negative 
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An electrocardiogram taken on January 30 was reported as showing normal sinus 
rhythm with a rate of 77 per minute The PR interval was 015 second The 
QRS interval was 0 08 second T,, and T, weie upright T^ was low Left ven- 
tricular predominance was present 

Roentgenoscopic examinations of the abdomen and chest were negative 
The patient received very little tieatment other than salicylates by mouth, 
piostatic massage, and an increased fluid intake His frequent chills were accom- 
panied by a septic temperature which persisted for eight weeks His spleen was 
never palpable nor did he, at any time, develop audible cardiac murmurs 

By February 22, the fever had subsided, and the skin lesions had cleared entirely 
He was discharged well on Maich 14, 1934 

The patient was admitted to the hospital again on April 1935 for the purpose of 
checking his physical condition As far as could be determined, he was perfectly 
well at this time, and the complement fixation reaction, which unfortunately had been 
omitted during his previous admission, was now negative 


Discussion 

With Faure-Beaulieu’s ® review of 34 cases in 1906, Thayer’s ® review of 20 
cases at the Johns Hopkins Hospital m 1922, and the more recent surveys by 
McCants,^ Newman,® and Solomon et al it is seen that the question of gono- 
coccal endocarditis has received periodic and thorough attention McCant noted 
100 published cases m the literature up to 1912 Solomon, Hurwitz, Woodall, 
and Lamb found an additional 48 cases since then With few exceptions, these 
cases have all been of fatal issue Of the total number of cases reported, there 
are 10 instances in which the patient survived despite the presence of cardiac 
involvement,®’ ^■^® a mortality i ate of approximately 93 per cent 

It is reassuring to consider that the presence of the gonococcus m the blood 
stream does not always imply so high a mortality rate Thomas and Irons ® 
believe that instances of mild gonococcal sepsis, which ordinarily recover, are 
considerably more common than is usually recognized Its infrequent demon- 
stration IS ascribed to the difficulty in culturing the organism, the relatively 
small number of organisms in the blood stream in any given case, the ill-defined 
clinical picture, and the failure to recognize a metastatic lesion as evidence of a 
possibly demonstrable septicemia ® More recently it has been suggested that an 
intermittent bacteremia makes the isolation of the gonococcus from the blood 
stream more difficult * 

A review of the literature reveals 27 leported cases of non-fatal gonococ- 
cemia without demonstrable endocarditis These cases, in addition 

to our own, exhibit certain features which are worthy of note Without excep- 
tion they all represent instances of protracted fever In several cases the pres- 
ence of an enlarged spleen and of a suggestive rash obscured the true diagnosis 
for a time because of the obvnous possibility of typhoid fever 

Of the 28 recovered cases, 18 patients (including our own) had skin mani- 
festations These skin lesions demonstrate with admirable accuracy the skin 
manifestations of gonoi rhea noted by Leon Perrin and Buschke Eight 
patients had a maculo-papular rash,-®- ®8 and two of these had addi- 

tional pustular lesions -* Three (including our own) had erythema nodo- 
sum,®^- and three patients had a pustular eruption ®®’ Siegal described a 
pleomorphic papulo-pustular rash with associated hemorrhagic areas ®' In the 
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remaining three cases one patient had a macular rash,’^® another had a purpuric 
eiuption and the third had an urticarial type of skin lesion 

The simultaneous occurrence of gonococcal septicemia and erytliema nodo- 
sum m our patient led us to a consideration of the piesence of the latter condi- 
tion Early observers such as Trousseau/’^ and later, Lendon,^- and others , ** 
recognized these skin lesions as a specific infectious disease of unknown etiology 
MacKenzie noted that many of his cases of erythema nodosum exhibited char- 
acteristics of the rheumatic state Others observed that erythema nodosum was 
often associated with tuberculosis/®’^'*^® and the presence of acid fast bacilli 
was actually noted in histological sections of the nodes These three con- 
flicting points of view m addition to the well supported concept that this disease 
IS due to streptococcal infection still have staunch adherents 

Ernberg looks upon erythema nodosum as an early manifestation of 
tuberculosis and considers it to be an autogenous tuberculin reaction Wall- 
gren ®®’ ®® adheres strongly to the possibility of a tuberculous etiology and has 
pointed out the occurrence of epidemics of erythema nodosum in tuberculous 
families Colhs ®~’ ®® recognizes erythema nodosum as a type of hyperactive 
lesponse to different bacterial allergens, and believes that in London, at least, 
it IS most commonly due to tuberculous and hemolvtic streptococcus endotoxins 
Yet, in a not far-removed clinic, Forman and Whitwell,-’® although accepting 
erythema nodosum as a reaction of bacteiial allergy, insist that the evidence is 
111 favor of the tubercle bacillus Symes,®®* ®^' ®® another British observer, recog- 
nizes two forms of the disease an acute specific fevei of essentially unknown 
etiology, and an allergic form of nodular rash which may be associated with 
rheumatic fever and tuberculosis In this country, Hess and Berman ®® have 
demonstrated cases of both the tuberculous and rheumatic variety 

The obvious fact that erythema nodosum has been reported m association 
with at least 13 other conditions has gone almost wholly unrecognized 

As early as 1887, Bradley ®^ noted the occurrence of erythema nodosum as 
a manifestation of lodism This was later supported by Perrin ®® in 1892 
Subsequently these skin lesions were noted m association with syphilis,®®*®' 
smallpox,®® phlebitis,®® meningococcal,'®* ^^* gonococcal ®® and pneumococcal 
septicemia,'® leprosy,"^ septic sore throat,^®* ^®* '* scarlet fever,'® the post-in- 
fluenzal state,'® chronic ulcerative colitis,®® lympho-granuloma inguinale,®^ ultra- 
, violet rays,®® and rat-bite fever ®® 

In view of this imposing array of infectious, chemical, and mechanical fac- 
tors it seems unreasonable to accept, without qualification, any narrow concept 
of the etiology of erythema nodosum The evidence m hand seems to agree 
with the recent views of Goldberg-Curth ®* who recognizes an idiopathic type of 
erythema nodosum, the pathogenic organism of which is unknown, and a symp- 
tomatic type which may develop in the course of a wide variety of infectious 
diseases, and as a cutaneous reaction to toxic substances 

In a recent publication Elwell ®® gives an excellent review of the various 
theories regarding the etiolog)* of erythema nodosum He also presents an in- 
teresting case of erj’thema nodosum in \vhich the recurrence of the skin lesions 
ivas associated ivith axillaiy 1} mphadenitis and dental sepsis It is his new 
that the sjndrome of erythema nodosum expresses a reaction to ^a^lOus bac- 
terial allergens, the most important of which is tuberculosis 
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Summary and Conclusions 

1 A case of gonococcal septicemia complicated by er 3 'thema nodosum-like 
lesions with eventual recoveiy of the patient is presented 

2 The literature on gonococcal septicemia is reviewed A study of the 
recovered cases reveals an estimated mortality rate of 93 per cent in those cases 
of septicemia suffering from endocardial damage The presence or absence of 
cardiac damage is an impoitant factor in determining the prognosis 

3 Skin manifestations of various types in association with gonococcal sep- 
ticemia are seen with sufficient fiequency to be regaided as an important diag- 
nostic factor Although the most common type is a maculo-papular lesion, any 
of the skin manifestations of gonorihea may occur such as urticaria, hyperemia, 
puipura, and erythema nodosum 

4 It IS probable that the so-called idiopathic type represents a large group 
of patients with symptomatic erythema nodosum in whom the causative factors 
have been overlooked Any patient presenting the symptom complex of ery- 
thema nodosum requires careful study and investigation, for the lesions may 
occur in the course of a wide variety of infectious, chemical, and mechanical 
processes 
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ENTERIC CYSTS * 

By O B Mayer, M D , F A C P , Columbia, South Caiohna 

Enteric cysts, sometimes called enterogenous or developmental cysts, are 
structuially similai to the intestines Their cavity, containing a mucoid sub- 
stance, IS usually lined by epithelial cells with an underlying layer of lymphoid 
tissue and smooth muscle Increasing internal pressure and consequent im- 
pairment of blood supply may cause localized atrophy or other structural 
changes According to Ewing, ^ their origin is from some bud or pouch along 
the intestinal tract, and Evans ’ believes them to be related to the more common 
diveiticula of childhood The usual location in the ileocecal aiea may be ex- 
plained by the fact that there is a remnant here of the vitelline duct or yolk sac 
When the proximal end of this pouch remains patent, the result is the typical 
I\Ieckel’s diverticulum 

Since the hist description of Fraenkel® m 1882, Drennen,^ Haggard," and 
Biadley and Hoke® have brought the total number of reported ileocecal C 3 'sts 
to twenty-eight Occurrences elsewhere along the intestinal tract have been re- 
ported Slesingei ' found an ileal cyst eight feet from the ileocecal valve, 
Aitken ® another ileal cyst, McLanahan and Stone ® two cysts in the rectal area, 
and Jackson and Ewell one in the -mesentery of the transi erse colon These 
structures ha\e been found even in the thorax (Salvin,^^ Poncher and Milles ^') 
wheie they piobablj' arise from mediastinal alimentary tract rests Hughes- 
Jones^® revieus 55 cases 

The majority of cases have been in childhood, although cjsts have been 
leported in both extremes of life There is no predilection for either sex and 

*Recened for publication Februarj 28, 1935 
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there is usually no other developmental defect Many of the reported ileocecal 
cysts have been small , the larger ones are rarely more than 10 cm m diameter 
In the local hospital recoids of over 80,000 patients no enteric cysts have 
been recorded In spite of the larity their clinical importance must be recog- 
nized They may pioduce confusing symptoms which simulate intussusception, 
abdominal tumors, cysts of other kinds, appendiceal abscess, and intestinal ob- 
struction Infantile pyloiic stenosis by its projectile vomiting can usually be 
differentiated from other foims of obstiuction The clinical picture in adults 
may be vague and misleading In general, tbe symptoms are those due to 
mechanical pressure, such as pain and obstipation Othei symptoms, however, 
may arise from intracystic infection, or from hemorrhage, or from the weight 
of a larger mass In spite of clinical experience, laboratory studies and roent- 
genogiaphy, after the discoveiy of an abdominal tumor the final diagnosis is 
frequently deferred until operative exposuie, or even until micioscopic studies 
have been made 


Case Report 

A 12 year old white boy was first seen in April 1934, complaining of abdominal 
soreness and swelling of two days’ duration Eighteen months earlier and again two 
weeks earlier he had fallen, causing abdominal pain for a few hours Both falls 
were considered inconsequential On examination his doctor had found a large pro- 
tuberance from a tumor in the left upper abdomen Otherwise, the history was that 
of a sound, hardy boy 

Examination showed a normal, healthy, afebrile, athletic appearing child, who 
had walked into the hospital Nothing of significance was found except a tumor 
mass in the left hypochondriac and epigastric regions, which extended to the um- 
bilicus This was smooth and round, tense, slightly tender and immovable 

The blood cell counts were normal The urine contained a trace of albumin, 
and a scant number of hyaline casts 

Roentgen-ray report by Dr T A Pitts “ Fluoroscopic examination of the chest 
IS negative The filled stomach is pressed upward by a palpable mass The stomach 
and duodenal cap are negative The remainder of the duodenum which partially 
encircles the mass is extremely nanow and assumes an unusual course The 
jejunum runs anteriorly and is flattened The practically empty colon is not outlined 
The mass is fixed and the distorted outline of the duodenum makes it typical of a 
pancreatic tumor, probably a cyst ” (Figure 6 ) 

Glucose tolerance test, with 70 grams of glucose 


Time 


Blood Sugar 


Urine Sugar 


Fasting 
30 min 
60 mm 
120 mm 


100 mg 
154 mg 
156 mg 
114 mg 


0 

-i'-h'h 
+ -h 
0 


The pre-operative clinical diagnosis of probable pancreatic cyst was based on 
the history of abdominal injury, the location and the apparently rapid development 
of the tumor, roentgen-ray studies and glucose tolerance test findings 

At the operation, performed by Dr G H Bunch, there was found attached to 
the upper surface of the transverse mesocolon and situated well under the cardiac 
end of the stomach, an irregular, large, cystic mass (figure 1), not adherent, pushing 
the stomach upward and the transverse colon downward into the pelvis Its size 
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and position mechanically widened the duodenal curve, but caused no apparent 
obstruction The attachment of the mass to the transverse mesocolon was separated 
and the tumor removed intact (figure 2), without disturbing the relationship of the 
viscera and without resection of the gut 



Fig 1 Anterior view of intact cyst (Inch scale) 


The pathological report by Dr H H Plowden is as follows Gross descrip- 
tion “ The specimen was a cystic tumor weighing 1,563 grams and measuring 20 
by 14 by 11 cm Its outer surface was smooth, glistening, and studded with occa- 
sional dense nodules, about 0 5 cm in diameter The tumor was quite tense, giving 
the impression of considerable pressure within 

“ When the cyst was opened a great quantity of thick, stringy, tenacious mucus 
of a pale, bluish color with occasional white streaks was seen The inner walls con- 
formed in shape to the general outside shape, except that toward the point of mesen- 
teric attachment a number of low ridges terminated in sharp edges as if thej^ had at 
one time divided the large cyst into a number of smaller ones This finding suggested 
an originally loculated cyst” (Figure 3 ) 

Microscopic description “Sections made from ^arlous parts of the cyst wall 
show varjing structures, apparently depending on the amount of stretching to 
which the nail has been subjected The outer surface covering is of flat, pavement- 
hke endothelial cells, which correspond to the peritoneal corering Beneath this is a 
layer of thin, loose connectne tissue in which are a few small lymphocytes and small 
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blood vessels The greatest variation of structure is seen in the type of lining cells 
and in the amount of smooth muscle present In some areas the lining epithelium 
IS a single layer of low cuboidal cells, m others there are several layers of columnar 
cells , in still others there is a layer of tall columnar cells of the mucus-forming type 
(figure 4) The latter type of cells predominates In the thinner parts there are 


V 

T 

\ 



Fig 2 Showing mesenteric attachment (Inch scale ) 

» 

merely fragments of muscle tissue In some of the thickei areas there is a well 
developed muscle layer made up of inner circular fibers and outer longitudinal fibers 
(figure 5) The histological resemblance to intestine is quite striking Diagnosis 
Enteric cyst ” 

Convalescence was uneventful and during the 10 months since the operation the 
boy has been entirely well . 
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Fig 3 Interior of cyst Atrophic ridges suggest a loculated-tj pe tumor 

Summary 

Enteiic ct'sts aie lare developmental abnormalities tv Inch occur am where 
along the alimentary tract although usually in the region of the terminal ileum 
Symptoms are usually manifested m earl}' childhood 

This example was found in a 12 year old boy after symptoms of a few dav s’ 
duration, and the correct diagnosis was made only after microscopic study 
The unusual features were ( 1 ) its unusual location in the transv erse mesocolon, 
(2) its large size, about one-tvv enty-fif th of the boc^}' weight, and (3) its at- 
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Fig 4 Section of cyst wall showing single layer of tall columnar cells, many of a goblet 

type (High power ) 
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Fig S Section of entire cyst wall showing similarity to intestinal structure (Low' pow'er ) 




CASE REPORTS 


805 


tachment which permitted intact removal without disturbing the adjacent in- 
testine 
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THE MOVEMENT AND DISTRIBUTION OF BODY WATER 

It IS now fairly well established that sodium and potassium, the two 
principal basic ions pi esent in the body fluids, have a preponderant influence 
upon the volume and distiibution of body watei, as well as upon the legu- 
lation of osmotic pressure Appi oximately nine-tenths of the total osmotic 
pressure of the body fluids, under noimal conditions, is contributed by the 
dissolved electiolytes Proteins, iiiea and other organic substances usually 
play a distinctly subordinate role As the contribution of the amons to the 
total osmotic piessuie is about equal to that furnished by the bases, and 
varies with them, fluctuations in the concentration and excretion of sodium 
and potassium are of paiticular significance 

About 70 per cent of the mass of the body is composed of water, which 
may be separated into two piincipal divisions from a chemical point of view 
— the fluid within the cells, and that which bathes the interstitial spaces and 
comprises the various exti acellular fluids, including the blood plasma, lymph 
and other bodily humois Owing to the fact that potassium exists m the 
fluids of the interior of most cells almost to the exclusion of sodium, and 
that sodium, calculated on the basis of its chemical combining power, or 
equivalence, accounts for nearly 90 per cent of the bases of the fluids out- 
side of the cells, it is often possible to identify the origin of water discharged 
fiom the body by means of the concentrations of these basic electrolytes 
which are dissolved m it There is good evidence at the pi esent time, al- 
though most of it is indirect, that under oidmaiy ciicumstances potassium 
does not diffuse fieely out of the cells and that sodium and chloride do not 
diffuse into them Ihe exact amounts of sodium and chloiide which are 
actually present in the inti acellular fluids are unknown, but there is leason to 
believe that at least in many types of cells very little of these electiolytes 
occur, if indeed they aie actually pi esent at all 

In contrast to the relative immobility of the electrolytes, the body watei 
is believed to pass fieely in and out of the cell membranes, as lequired, so as 
to maintain an equilibrium of the osmotic piessuic throughout the body 
fluids The pattern of the dissolved substances is fairly constant, but tlreir 
pioper concentrations aie stabilized by this shift of watei Foi the same 
leason, an excretion of one or both of these ions must necessaiily be followed 
by the excretion of water in order that the concentrations in the body fluids 
may be maintained at piecise level By studies of the base content of the 
excreta in disease states, or following the use of diuretic agents, the origin 
can therefore be surmised In this manner it has been learned that the 
dehjdration of diabetic acidosis, of severe infantile diarrhea, and follow- 
ing the use of diuretin are all due to a loss of both extracellular and intra- 
cellular water On the other hand, the type present in the condition of heat 
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cramps, as well as that following the use of thyroxin in myxedema, appears 
to be due chiefly to a loss of extracellular water 

Fluid, however, does not necessarily follow the movement of electrolytes, 
or at least it may not move in the same direction Mackay and Butler have 
recently reported a disproportionate retention of sodium relative to water 
during the onset of an acute upper respiratory tract infection, and similar 
retention of sodium, analogous to the well known retention of chloride, has 
been leported m pneumonia by Sunderman Darrow and Yannet, by means 
of ingenious experiments with mtiaperitoneal glucose, ha\e removed a large 
portion of the electrolytes of the extracellular fluids without any gam or loss 
of water from the body, and have demonstrated the profound dehydration 
and hemoconcentration which results, due to the passage of water into the 
cells to equalize the osmotic relationships 

A recently studied type of dehydration and resultant hemoconcentration 
and shock, that following the withdrawal of the adrenal cortical hoimone 
from adrenalectomized animals, is analogous to the type last mentioned 
Here a loss of sodium and chloride m the urine is accompanied by a reten- 
tion of potassium, and the loss of water by way of the kidney may be almost 
negligible In this case, m order to maintain the necessary equality of 
osmotic pressure both inside and outside of the cellular membranes, water 
penetrates from the interstitial fluids into the cells, lowering the electrolyte 
concentration within, while at the same time raising that of the interstitial 
fluids The consequence, however, is a hemoconcentration, and the symp- 
toms of dehydration and shock which result are practically identical with 
those seen when actual losses of fluids occur from the body The observa- 
tion IS of practical interest, since it illustrates anew, the fact that the clinical 
phenomena which are observed as a result of hemoconcentration, dehydra- 
tion, and shock, follow chiefly the loss of extracellular fluids The intra- 
cellular fluid, as in this case, may actually be augmented in amount, but this 
has no effect upon the dehydration The body does not lose a significant 
amount of water, but its displacement into the cells renders it ineffective 
The fact that the volume of extracellular fluids, as estimated on theoretical 
grounds, and as measured by means of the sulphoc>anate method introduced 
by Crandell, or by the sucrose and sulphate distribution studies of Leviates, 
is not large, as compared to the ^ olume of intracellar fluids, may make more 
significant the loss of smaller amounts of the former than have hitherto 
been appreciated These measurements would indicate that the \ olume of 
the interstitial fluids is about 20 to 25 per cent of the body eight, while 
the fluid within the cells themselves may be twice or even three times as 
much 
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Poliomyelitis, a Handbook for Physicians and Medical Students By John F Lan- 
DON, M D , and Lawrence W Smith xi -\-27S pages, 14 5 X 22 5 cm Mac- 
millan Company, New York 1934 Price, $3 00 

This monograph is a very timely addition to the subject of poliomyelitis It is 
short and concise and yet is inclusive enough to answer any pertinent question con- 
cerning the disease The opening chapter gives a short historical review of the 
subject, with especial reference to Heine and Medin, whose names the disease carries 
Our present knowledge concerning etiology and pathogenesis is briefly outlined in the 
second chapter 

The pathology of the disease is especially well covered This presentation is 
based on 96 autopsied cases in the Willard Parker Hospital About 40 pages are 
devoted to this analysis The pathology of the reticulo-endothelial system, general 
systemic pathology, and pathology of the central nervous system are discussed under 
separate headings The interesting work of Burrows on the reticulo-endothehal 
system in poliomyelitis has been more or less corroborated in the authors’ series 
They agree to “ the initial restriction of the infection to the reticulo-endothehal sys- 
tem ” The pathological changes in the neivous system are discussed in detail with 
ample illustrations 

The epidemiology of the disease is fully covered Such factors as geographic 
distribution, climate, incidence, effect of season, and the current theories concerning 
the modes of dissemination are briefly described 

The chapters on symptomatology, paralysis, laboratory aids, and diagnosis are 
amplified with valuable illustrative cases The treatment of the disease is discussed 
at length Alf methods currently employed are critically analyzed The opinion of 
the authors is that serum therapy is of little or no value in preventing paralysis The 
consensus of opinion both for and against serum therapy, however, is discussed The 
last chapter gives a valuable shoit outline on the after care of paralysis, and was 
wiitten by an orthopedist. Dr Garry de N Hough A short appendix concludes the 
book There is an ample bibliography at the end of each chapter, covering 236 titles 
This book can be highly recommended to anyone desiring a concise, authorita- 
tive source of information concerning poliomyelitis 

J G A , Jr 

Recent Advances in Allcigy By George W Bray, M B , Ch M , M R C P xv-}- 
503 pages , 14 5 X 20 5 cm P Blakiston’s Son and Co , Inc , Philadelphia 1934 

The title “Recent Advances in Allergy” applied to this work to make it uniform 
with the other members of the “ Recent Advances ” series, does not express its com- 
pleteness, as It presents a good general historical review of the study of allergic dis- 
ease The author states that his aim is “ to provide in a handy and inexpensive foi m 
a resume of our present state of knowledge and the trend of modern research in 
allergy in general, and its individual manifestations in particular ” 

The book is divided into two parts, the first discussing the nature of hyper- 
sensitiveness, tlie mechanisms of its manifestations in animals and man, and the gen- 
eral factors involved in allergic diseases The second division takes up the individual 
manifestations of allergy asthma, hayfever, allergic rhinitis, skin diseases, cerebral 
and gastrointestinal sjmptoms, bacterial, physical and drug allergies, serum reactions, 
and hypersensitiveness to animal parasites, fungi, and insects 

The most serious adverse criticism that might be advanced is that the author, in 
the more practical parts of the book, has written specifically for the English, rather 
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than the American, practitioner In such a subject, the geographic distribution of 
offending plants, with their pollinating periods, is of prime importance, and American 
flora have been largely neglected The author states that he has made no effort to 
present this phase of the subject due to its excellent study in American publications 
In general, “ Recent Advances in Allergy ” is quite complete, very well docu- 
mented, and, with the above exception, practical It should provide a useful and 
interesting general view of the subject 

T N C 

Diseases of the Ihyioid Gland By Arthur E Hertzler, MD 348 pages, 
17 X 25 cm C V Mosby Co , St Louis 1935 Price, $7 50 

This monograph is described by its author as an expression of his own experi- 
ences and impressions in dealing with affections of the thyroid gland The back- 
ground is further described as a small country hospital whose isolation makes the 
investigators more free to follow their own ideas uninfluenced by the opinion of 
associates It is, therefore, not intended to be either complete or authoritative, and 
what IS lost in encyclopedic quality is gained in freshness, originality and interest 
There are disadvantages in this approach to the subject Opinions may be 
confused with accepted facts, and important recent contributions seem to have limited 
acceptance by the author The author, for example, is disinclined to use the classi- 
fication of the Society for the Study of Goiter, yet much of his discussion elsewhere 
IS argument for this same classification, and his reasons cited for non-acceptance apply 
nearly as aptly to his own classification 

One may differ with many statements and conclusions, but this difference of 
opinion IS stimulating, and reminds us that many comictions are, after all, only 
opinions which may be weakened or strengthened by a good argument 

It is to be regretted that one’s enjoyment of the book is somewhat marred b) 
occasional lapses from acceptable English 

In spite of ceitain handicaps the book will be keenh enjojed by all those inter- 
ested in diseases of the thyroid gland 

E III H , Jr 

Objective and Experimental Psycinaf 7 y B\ D Ewen Cameron 271 pages, 15 X 

22 cm Macmillan Co , New York 1935 Price, $3 00 

Feeling a “growing distrust of purely descriptive and intuitne concepts of 
human behavior” and finding it “more and more difficult to content (himself) with 
facts or assertions save where they wall withstand experimentation and wnll not fail 
us on prediction,” Dr Cameron points out some of the pitfalls of our usual psy- 
chiatric records He begins by sketching the development of science in general, from 
a collection of animistic myths to a more or less precise array of formulae buttressed 
by objectively demonstrable facts, and stresses the need for a study of human 
behaiior from a more detached point of viewq affording more demonstrable behavior 
Items in the patient and less injection of the observer’s own personality traits Obser- 
vational errors, projectionism (“ the attempt to ascribe to the patient the feelings and 
thinking w'hich w^e consider from our experience he should be entertaining on being 
exposed to a given situation”) and comentionalization (the tendency to make the 
history of the reaction conform with already delineated concepts) are the greatest 
defects This thesis, and possible points of attack for experimental methods, are 
developed in the first two chapters 

The next 15 chapters sur\ey impartially the literature on Tests of Intelligence, 
Introversion — Extra\ ersion , Word Association Tests Conditional Reflexes j Hered- 
ih'. Statistics Blood Sugar Tests, Response to Ephedrin and Adrenalin, Hemo- 
clastic Crisis, Respirator} Center and Schizophrenia, Epileps} , Basal Metabolism, 
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Blood Pressure, Sedimentation Rate Hemo-Encephalic Barrier and pH Relations 
to Personality, Constitution, and Pathology, in their relation to the problems of ab- 
normal behavior 

The field is thoroughly covered, with references from 300 odd writers on the 
various subjects The final chapter is a brief presentation of simple statistical 
methods It is a well written book of value to psychiatrists because of the validity 
of the writer’s views and the assembled review of material, and to other physicians 
who may be interested in current experimentation on the objective aspects of per- 
sonality 

H M M 

Russell A Htbbs By George M Goodwin 136 pages, 15X22 cm Columbia 
University Press, New York, N Y 1935 Price, $2 00 

Everyone who had the good fortune to know Dr Hibbs will realize how well the 
author of this treatise has portrayed his chaiacter 

Dr Hibbs was a most striking figure at all times , he spoke with a decisiveness 
that carried conviction, not only by reason of his deep voice and strong face, but also 
because he would “ back-up ” Ins statements with figures that carried authority He 
was keenly interested in developing young surgeons and was always ready to offer 
counsel, to open pathways for advancement, and to stick by his man, he was a 
stimulating personality by example as well as by suggestion Only a very few knew 
Dr Hibbs in his lighter moments and it is gratifying to know that he had some real 
fun from extra-curricular activities, as he was usually seen working hard, early and 
late 

Some of the original surgical procedures that Dr Hibbs instituted have become 
standard throughout the world and have revolutionized the treatment of certain con- 
ditions Thousands of patients are indebted to him for these contributions to surgery 
as well as to his own personal efforts for them, as individuals 

The New York Orthopedic Hospital with its Country Branch is a lasting monu- 
ment to Dr Hibbs and will forever bear witness to his indomitable spirit, wisdom, 
foresight, perseverance and capability 

The author has written about Dr Hibbs in a style which flows easily and which 
gives a clear impression of the striking personality about whom he is writing 

The collection of original papers in the appendix makes the book valuable also as 
a reference book, and it might well be added to any surgeon’s library The two 
tributes preceding the appendix express the feelings of the many who have come into 
intimate contact with this outstanding orthopedic surgeon 

A F V 

Synops7s of Regional Anatomy By T B Johnston, MB, Ch B , Professor of 
Anatomy, University of London, Guy’s Hospital Medical School 3rd Edition 
Lea and Febiger, Philadelphia 1935 Price, $4 50 

This book is intended to be used side by side with prepared or recently-dissected 
specimens, and presupposes a fairly accurate knowledge of each region described 
Written in concise but distinctly readable form it gives one the impression of a dis- 
secting manual from w^hich the technical instruction and minute detail have been 
omitted Added are occasional practical points w'hich serve to stimulate the student’s 
interest in an otherwise rather abstract study 

Except for that part devoted to the central nervous system it is devoid of illus- 
trations, an acceptable omission in a book of this type, especially as mental pictures 
are best created from the dissected cadaver itself 

The nomenclature is the English adaptation of the B N A , eliminating many of 
tlie flaw’s of the previously-used English terminology and including many new self- 
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explanatory terms which should with few exceptions find their way into the fuller 
textbooks Proper names have been properly excluded 

This book IS especially for the student of gross anatomy It is not a practi- 
tioner’s book of reference Put to the purpose for which it is intended it will be a 
useful adjunct to the student’s other books of anatomical instruction 

M R 

Diseases of the Mouth and Then Treatment By Herman Prinz, MD, and Sig- 
mund S Greenbaum, M D XIV -j- 602 pages , 16 X 24 cm Lea and Febiger, 
Philadelphia 1935 Price, $9 00 

This IS a well written and splendidly arranged text dealing with oral disease 
The introductory chapters give a comprehensive description of the embryology, 
anatomy and physiology of the oral cavity Mouth examination is described, includ- 
ing clinical, roentgenographic and microscopic methods Oral hygiene and dental 
prophylaxis are discussed 

Oral manifestations of local origin, as well as those due to metabolic disturb- 
ances, blood dyscrasias, avitaminoses, endocrine diseases, infectious diseases, tropical 
diseases, parasites, skin diseases, drug eruptions, etc are all well classified, and de- 
scribed in a systematic and thorough manner Congenital anomalies, and acquired 
diseases of the tongue, lips, cheek, palate, salivary glands and floor of the mouth 
receive adequate consideration There is a comprehensive classification and descrip- 
tion of oral tumors and cysts with methods of diagnosis and treatment 

There is also an interesting discussion of the oral manifestations in functional 
and organic neurologic conditions dysarthria, tics, local paralyses, neuralgias, etc 
The closing chapter concerns therapeutic suggestions, such as mouth washes, 
tooth pastes, ointments and anesthetics 

The book throughout is profusely illustrated with photographs and colored draw- 
ings The metliod of approach, the completeness of description, and wide range of 
references make this book authoritative in its field 
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COLLEGE NEWS NOTES 

Gifts to the College Library 

Acknowledgment js made of the receipt of the following gifts to the College 
Library of publications by members 

Dr Clifford J Barboika (Fellow), Chicago, 111— 1 book, second edition, “Treatment 
by Diet ” , 

Dr Karl E Kassowitz (Fellow), Milwaukee, Wis — 1 book, “Around A World On 
Fire ” , 

Dr David Riesman (Fellow), Philadelphia, Pa, 1 book, “Medicine in the Middle 
Ages ” , 

New York Homeopathic Medical College, 1 book, “ Collected Papers of the New York 
Homeopathic Medical College and Flower Hospital,” containing publications by 
several members of the College, 

Dr John L Goforth (Fellow), Dallas, Tev — 1 reprint. 

Dr George C Griffith (Fellow), Philadelphia, Pa — 1 reprint 
Dr M B Marcellus (Fellow), San Francisco, Calif — 1 reprint, 

Lt Col S U Marietta (Fellow), M C , U S Army — 6 reprints. 

Dr Ellen C Potter (Fellow), Trenton, N J — 2 reprints, 

Dr William B Rawls (Fellow), New York, N Y — 5 reprints. 

Dr Charles F Tenney (Fellow), New York, N Y — 1 reprint 


State Meetings or College Members 
Connecheut 

The first meeting of the Connecticut members of tbe American College of Phy- 
sicians was held at the Hartford Hospital, Hartford, Conn , on October 12, 1935 
The meeting was held under the chairmanship of Dr Henry F Stoll, Governor of the 
College for the State of Connecticut Fifty members of the College were in at- 
tendance, as were also the College Governors for the New England States, including 
New Hampshire, Maine, Massachusetts and Rhode Island, and also Dr James Alex 
Miller of New York City, President of the College A program of clinics was given 
at the Hartford Hospital, beginning at 11 am and lasting until 4 30 p m Dr James 
H Means, Regent of the College from Boston, conducted a clinical pathological con- 
ference in the morning, and Dr A M Burgess, Governor for Rhode Island, con- 
ducted a similar conference in the afternoon The social aspects of the meeting in- 
cluded a luncheon through the courtesy of the Avery Convalescent Hospital, a tea 
through the courtesy of the Neuro-Psychiatric Institute and Hospital and a dinner 
at the Hartford Club Dr O G Kiedinan was toastmaster at the dinner Dr James 
Alex Miller, President of the College, delivered an address on College affairs, and Dr 
Louis Casamajor of New York City delivered an address on “Interesting Types of 
Ps 3 'choneuroses Met with During the Current Industrial Depression ” The meeting 
as a whole was one of the most successful ones that has been conducted on behalf of 
the College 

Vti gtnia 

During the Virginia State Medical meeting held in Norfolk, October IS to 17, 
a dinner was held with 33 Virginia members of the American College of Physicians 
present at the Monticello Hotel, for the purpose of organizing a more consolidated 
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unit of the Virginia members of the American College of Physicians At this meet- 
ing Dr J Morrison Hutcheson, Governor of the College for Virginia, was elected 
President and Dr Frederick C Rinker of Norfolk was elected Secretary During 
the meeting a motion was carried appointing a committee of three, including the 
President and Secretary, to formulate plans to be presented next autumn at a similar 
dinner during the state medical meeting 


Members of the Medical Club of Philadelphia and graduates of the Universitj 
of Pennsylvania recently honored one of tlie distinguished members of the American 
College of Physicians, Major General Charles Ransom Reynolds, who has recentlj 
been raised to the highest rank, that of the Surgeon General, in the medical service of 
the U S Army General Reynolds graduated from the University of Pennsylvania 
School of Medicine in 1899, and has been in the Medical Corps of the U S Arm> 
for 34 years, being promoted to his present post last June, when he succeeded Majoi 
General Robert U Patterson, who is also a Fellow of this College General Reynolds 
will be responsible for the health and welfare of the men of the Army wherever sta- 
tioned and also for the youths of the CCC who have come under the care of the Army 
General Reynolds was born in Elmira, N Y , in 1877, receiving his medical degree 
at the age of 22, and interned at “ Blockley,” the Philadelphia General Hospital 
Shortly after entering the Army, he went to the Philippine Islands, where he par- 
ticipated in several battles After returning to the United States for a short period, 
he returned to the Philippines again, where he won the Silver Star for gallantry m 
action m aiding the wounded in a battle on the Island of Jolo At the opening of the 
World War he advanced to the rank of Lieutenant Colonel He went overseas as 
Division Surgeon of the 77th Division of tlie American Expeditionary Forces, and 
participated in the offensives at Aisne-Marne, St Mihiel and Meuse-Argonne He 
was awarded the Distinguished Service Medal for his service in the field and hos- 
pitals Since the war, he was in charge of the School of Instruction at Carlisle 
Barracks, in Pennsylvania 

General Reynolds’ first assistant in the Surgeon General’s office is another Fellow 
of the College, Brigadier General Matthew A DeLaney, also a graduate of the Uni- 
versity of PennsyHania School of Medicine, Class of 1898 General DeLaney also 
has a distinguished record in the Army, having served in the Philippine Islands, 
on the Mexican border and m the World War He was decorated by the Prince of 
Wales and cited for gallant and distinguished service by Field Marshal Haig His 
entire professional career has been devoted to the Army, except for a few jears dur- 
ing the Taft administration when he was the White House physician 


Dr John N Simpson (Fellow and Governor of the College for West Virginia), 
Morgantown, W Va , has been made Dean Emeritus of the West Virginia University 
School of Medicine 


Dr DON Lindberg (Fellow), medical director and superintendent of the 
Macon County Tuberculosis Sanatorium, Decatur, 111 , has been reelected (third term) 
as Secietary of the Mississippi Vallej Sanatorium Association for 1935-36 


The New York Academv of Medicine is conducting its tenth series of Fridaj 
afternoon lectures, starting at 4 30 o’clock The following Fellows are participating 
November 15 Dr Thomas T Mackie, Research Associate, Cornell University 
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Medical College “ The Diagnosis and Treatment of Intestinal Infections Occurring 
in New York City ” , 

November 22 Dr Emanuel Libman, Consulting Physician, The Mount Sinai 
Hospital “Points in Medical Diagnosis”, 

December 20 Dr Ralph Pemberton, Professor of Medicine, Graduate School of 
Medicine, University of Pennsylvania “ The Present Status of Arthritis and the 
Treatment of It ” , 

January 3 Dr Harlow Brooks, Attending Physician, Bellevue Hospital 
“Evaluation of Focal Infections from the Internist’s Viewpoint”, 

January 10 Dr A S Blumgarten, Associate Attending Physician, Lenox Hill 
Hospital “ Recent Advances in Endocrine Research and Their Value in Clinical 
Practice ” , 

March 6 Dr Irving S Wright, Chief of the Vascular Clinic, New York Post- 
Graduate Hospital “Diagnosis and Treatment of Penpheral Vascular Disease” 


The following Fellows of the College were appointed by the Department of State 
of the United States as delegates to the International Congress on Gastro-Enterology, 
held in Brussels, Belgium, during last August 

Dr Henry L Bockus, Philadelphia, Dr Russell S Boles, Philadelphia, Dr Max 
Einhorn, New York, Dr Sara M Jordan, Boston, Dr B B Vincent Lyon, Phila- 
delphia, Dr William Gerry Morgan, Washington, D C , and Dr Franklin W White, 
Boston Among other members of the College who were present at the Congress 
were Dr Samuel Weiss (Fellow) and Dr Anthony Bassler (Fellow), New York, 
Dr William A Swalm (Fellow) and Dr Harry M Eberhard (Associate), Philadel- 
phia The 1937 Congress will be held in Pans 


Dr David P Bair (Fellow), St Louis, was appointed during September to 
membership on the Council on Pharmacy and Chemistry of the American Medical 
Association Dr A J Carlson (Fellow), Dr G W McCoy (Fellow), Dr A C 
Ivy (Fellow) and Dr William J Kerr (Fellow) aie members of the Committee for 
the Piotection of Medical Research of the American Medical Association 


Dr Willard R Wirth (Associate) has been appointed assistant professor of 
medicine at the Graduate School of Medicine, Tulane University of Louisiana 


Dr Dwight O’Hara, professor of preventive medicine. Tufts College Medical 
School, Boston, has been appointed by Governor Curley of Massachusetts as a mem- 
ber of a public health commission to codify the health laws of tlie State of Massachu- 
setts, eliminating those which are obsolete and revising others 


The Medical Society of Virginia held its sixty-sixth Annual Session at Norfolk, 
October 15 to 17, under the presidency of Dr Francis H Smith (Fellow), Abingdon 
Dr Arthur C Christie (Fellow), Washington, D C, and Dr James E Paullin 
(Fellow and Regent), Atlanta, Ga , were the two guest speakers, whose subjects were 
“The Answer of the Medical Profession to State Medicine” and “The Significance 
and Diagnostic Importance of Pain in Disease,” respectively Dr J Morrison 
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Hutcheson (Fellow and Governor for Virginia) uas elected President-Elect and Dr 
C Lydon Harrell (Fellow), Norfolk, was elected one of the Vice-Presidents Dr 
Walter B Martin (Fellow), Norfolk, was elected a delegate to the American Medical 
Association 


Dr Hugh S Cumming (Fellow), Surgeon General of the U S Public Health 
Service, recently gave the dedicatory address of the newly opened isolation pavilion 
of the Galhnger Municipal Hospital in Washington, D C 


Dr Alfred Stengel (Master), Professor of Medicine and Vice-President of the 
University of Pennsylvania, and Dr Paul Dudley White (Fellow), Assistant Pro- 
fessor of Medicine at Harvard University Medical School, were the two invited guests 
on the occasion of the second annual Postgraduate Day of the Medical Institute of the 
University of Toledo, November 8, on the subject of cardiovascular renal disease 


Dr George R Maxwell (Fellow), Morgantown, has been reelected President of 
the West Virginia Tuberculosis Association for 1935-36 


Dr Benjamin H Orndoff (Fellow), Chicago, is the general secretary for the 
fifth International Congress of Radiology, to be held in Chicago during September, 
1937 


Dr Bernard T McGhie (Fellow), Toronto, is acting deputy minister of health 
of the division of hospitals and the department of health of Ontario 


At the opening exercises of the Univeisity of Michigan Medical School at Ann 
Aiboi, Dr Andrew P Biddle (Fellow), Detroit, was the recipient of the honorary 
degree of Master of Arts, “in recognition of a life de\oted to the advancement of 
education and ethics in the medical profession ” 


Dr Lowell S Selling (Associate), Detroit, has been appointed psychiatrist in the 
recorder’s court of Detroit, to succeed Dr Isaac L Polozker (Fellow), deceased 


Dr William J Stapleton (Fellow'), Detroit, has been appointed acting Dean of 
the Wayne University College of Medicine 


Dr Joseph F Bredeck (Fellow), St Louis, is President of the Missouri Public 
Health Association 


Dr Arthur Jackson Patek (Fellow), Milwaukee, founder and for se^cral years 
editor of the Wisconsin Medical Journal, was the recipient ot an aw'ard for distin- 
guished service by the State kledical Society of Wisconsin at its annual session during 
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the past autumn Dr Patek is a former president of the Medical Society of Mil- 
waukee County and also of the State Medical Society of Wisconsin 


Dr Charles M Giiffith (Fellow), Washington, D C, has been elected Presi- 
dent of the Association of Mihtaiy Suigeons of the United States 


Dr Roscoe L Sensenich (Fellow), South Bend, has been installed as President 
of the Indiana State Medical Association for 1936 


Dr Edwin W Gehnng (Fellow and Governor for Maine) has been named editor 
of the Maine Medical Join nal 

Dr David P Barr (Fellow), St Louis, has been chosen as a representative of 
the St Louis Medical Society on the newly created Medical-Dental Service Bureau 


A new building for the care of acute cases at tlie Suffolk Sanatorium, Holtsville, 
N Y, has been named for Dr William H Ross (Fellow), first piesident of the 
county board of health 

Dr Ralph R Hendershott (Associate), Tiffin, Ohio, was installed as President 
of the Ohio State Medical Association at its annual meeting in Cincinnati during 
Octobei 

Di David Riesman (Fellow), Philadelphia, was installed as President of the 
Inter-State Postgraduate Medical Association at its annual session in Detroit, October 
18 

Major Raymond O Dart (Fellow), Washington, D C , is acting curator of the 
Army Medical Museum, succeeding Major Virgil H Cornell (Fellow) 


Dr Wallace M Yater (Fellow and Governor for the District of Columbia) is 
President of the Washington Society of Pathologists 


Dr C C Carpenter (Fellow), professor of pathology at Wake Forest (N C ) 
College of Aledicme, has been appointed assistant dean of the College 


Dr Nathaniel B Heyward (Associate), Columbia, S C, has been appointed a 
member of the State Board of Medical Examiners for a four-year term 
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OBITUARIES 

DR AUGUST CAILLE 

Dr August Caille (Fellow), New York City, died October 10, 1935, of 
ceiebral hemorrhage at the Lenox Hill Hospital, aged, 81 years 

Dr Caille was born in Madison, Indiana, attended the New York Col- 
lege of Pharmacy, graduating in 1873 with highest honors, and then went 
abroad for the study of medicine at the University of Wurzburg, where he 
graduated in 1877 Di Caille then returned to America and established 
himself in the private piactice of medicine m New York City, m 1879 He 
resolved to take an American degree m medicine and enrolled in the College 
of Physicians and Surgeons of Columbia Unnersity, and m 1881 leceived 
the degree of medicine from that institution 

Dr Caille pursued the study and practice of medicine with much ability 
and enthusiasm, and was indefatigable in research, especially m the line of 
children’s diseases, on which subject he had become a recognized authority 
He was appointed Professor of Medicine and Children’s Diseases at the New 
York Post-Graduate Medical School and Hospital m 1888, an appointment 
he held for nearly fifty years At the time of his death, he was Emeritus 
Professor of Medicine and Pediatrics and Consulting Physician to the 
Babies’ Wards of the New York Post-Graduate Medical School and Hos- 
pital, Consulting Physician to the Lenox Hill Hospital, the Sea Cliff Con- 
valescent Home for Babies and Isabella Home His connections with the 
Lenox Hill Hospital and the Isabella Home endured for over fift}' jears 
In the proceedings of many important medical bodies, Dr Caille’s name 
appears prominently, for he was elected to man) responsible offices He 
was an ex-President of the American Pediatric Society, a member of his 
county medical society, the New York State Medical Society and a Fellow 
of the American Medical Association, in addition to being an honorary 
member of the German Medical Society m New York City In the earliest 
annals of the American College of Physicians, Dr Caille’s name appears as 
a member of its Council It is further disclosed that he was elected the 
second Treasurer of the College at the end of 1916, serring for some yeais 
thereafter 

Dr Caille A\as deputed as the American delegate to the International 
Medical Congress in Beilin He substantially contributed to the medical 
literatuie of this country, having published many articles and monographs, 
the majority of which appeared m leading medical periodicals He intro- 
duced Soxhlet’s home sterilization of milk and bottle food for infants to 
the American profession in 1887 He vas one of the first in this country 
to practice and teacli spinal puncture and stomach u ashing He gave the 
first demonstiation of O’Duwer’s method of intubation for croup in Ger- 
man) at Frankfort in 1887 He dcMsed a perforated trocar for abdominal 
puncture and an automatic tracheal retractor for facilitating tracheotom) for 
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membranous ciotip He suggested permanent diainage foi certain forms 
of diopsy, and devised a scratch test for the detection of individuals sensi- 
tized to animal sei a 

He was the authoi of a compi ehensive woik on “ Dififereiitial Diagnosis 
and Treatment of Disease,” published in 1906, and also of a presentation of 
postgiaduate teaching entitled, “ Prevention and Treatment of Disease ” 


DR PEDRO GUTIERREZ IGARAVIDEZ 

Dr Pedro Gutierrez Igaravidez (Fellow), San Juan, Pueito Rico, died 
May 24, 1935 , aged, 64 years 

Di Igaravidez v'as bom m San Juan, Pueito Rico, August 24, 1871 
He held the degree of Bacheloi of Arts from the Instituto Civil, the degree 
of Bachelor of Science from the Instituto Ensenanaza, Cadiz, Spain, and his 
medical degree from the Umveisity of Sevilla, Spam, 1896 He was 
formerly Visiting Physician to the Municipal Hospital of San Juan, Medi- 
cal Director of the Anti-tuberculosis Sanatorium and Member of the Anemia 
Commission (1904), Chairman of the Puerto Rico Anemia Commission, 
1906-10, Diiector of the Tropical and Transmissible Diseases Service of 
Puerto Rico, 1910-12, Director of the Institute of Tropical Medicine and 
Hygiene and Chief of the Laboiatory Service of the U S Base Hospital 
in San Juan He had done postgraduate work at the Polyclinic Hospital of 
Philadelphia and at the London School of Tiopical Medicine in England 
He was the author of many published papeis 

Dr Igaravidez was a member of the Royal Society of Tropical Medicine, 
London, American Society of Tropical Medicine, American Medical Asso- 
ciation, American Public Health Association, National Tuberculosis Asso- 
ciation, Puerto Rico Medical Association, and had been a Fellow of the 
American College of Physicians since 1924 He was foimerly Clinical Pro- 
fessoi of Tropical Medicine m the School of Tropical Medicine of Puerto 
Rico, conducted undei the auspices of Columbia University At the time 
of his death, he was Chief of the Division of Roentgenology of the Puerto 
Rico Department of Health 

Dr Igaravidez was one of the most prominent clinicians of Pueito Rico 
and for many years was a close friend and associate of the late Dr Bailey 
K Ashford 


DR MORGAN SMITH 

In the death of Moigan Smith, September 14, 1935, the State of 
Arkansas lost not only an outstanding leader of the medical profession, but 
a man who had devoted a large pait of his time to the public advancement 
Although a general practitioner. Dr Smith gamed his reputation m the 
field of pediatrics and had done much to further this branch of medicine m 
the state 
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A graduate of the medical departments of the University of Arkansas 
and Tulane, he began his practice m Little Rock in 1904 Shortly there- 
after, Dr Smith became the state director of the Rockefeller Sanitary Com- 
mission for the eradication of hookworm in the South Out of this com- 
mission evolved the Arkansas State Board of Health, and Dr Smith was its 
first superintendent 

In 1913, he was appointed Dean of the medical department of the state 
university and held this position until 1927 when he resigned to resume his 
private practice It was under Dr Smith’s regime that the school attained 
its Grade “ A ” rating The pediatric instruction was under his supervision 
from the time of its introduction m the school until his resignation He 
was a member of the Ameiican Academy of Pediatrics 

During his lifetime. Dr Smith had many honors accorded him He 
was a past president of the Arkansas Medical Association He had served 
on the Council of the Southern Medical Association, and at the time of his 
death, he was the president of the Arkansas Pediatric Society He was a 
Fellow of the College since 1928 

Entering politics in 1929, Dr Smith Avas elected to the Arkansas State 
Senate, and was returned to his seat there for the two folloAving sessions of 
that body It Avas while in the Legislature that he sponsored the Basic 
Science LaAv which is noAV active in medical licensure m Arkansas 

The last two years of his life AA'ere spent chiefly at his country home not 
fai from Little Rock His health had been impaired by cardiac disease, 
but he was still able to enjoy his many friends and to AA^ork among his fioAvers 
and vegetables Deatli came suddenly as he Avas enjoying his favorite 
avocation, reading 

A man of imposing personal appearance, jovial disposition, attractwe 
personality, a peerless raconteur, a skillful and sympathetic physician and a 
true friend, Morgan Smith made a lasting imprint on the pages of Arkansas 
medicine 

Olwer C Melson, M D , F A C P , 

• GoA'-ernor for Arkansas 

DR HARRY WARDWELL CAREY 

Dr Harry WardAvell Carey (FelloAv), Tro}, NeAv York, died August 14, 
1935, of coronaiy thiombosis, aged 60 years 

Di Caiey AA^as born in Stamford, Conn, April 15, 1875 He attended 
the schools of his native State and AA^as graduated from Yale UniA^ersity A\'ith 
the degree of Bachelor of Arts in 1897 and from Johns Hopkins Unwersity 
School of Medicine Avith the degree of Doctor of Medicine in 1901 He 
became assistant bacteriologist and assistant pathologist to the Bender 
Laboratory for a period of tAVo years He pursued postgraduate study m 
dermatology at the UniAersity of Munich and at the UniA’^ersity of Berlin 
during 1903, returning to Troy to engage in prnate practice and to act as 
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instructor in histology at the Albany Medical College In 1904 he became 
instructor in surgical pathology and in 1905 instructor in physical diagnosis 
He was pathologist to the Samaritan Hospital from 1904 to 1930, he organ- 
ized the Society for the Relief of Tubeiculosis m 1907, he was bacteriologist 
for the City of Troy from 1907 to 1926, physician-in-charge of the Lake- 
view Sanatorium, 1912 to 1916, director of the Social Hygiene Clinic 
(municipal) from 1919 to 1931, pathologist to the Troy Hospital, 1925 to 
1927, and to the Cohoes Hospital fiom 1927 to 1930 He was attending 
physician to the Samaritan Hospital from 1930 to the time of his death 
As a matter of fact, his death occurred while he was making his rounds at 
the Samaritan Hospital 

Dr Carey was a member of the Rensselaer County Medical Society and 
the New York State Medical Society He was a Fellow of the American 
College of Physicians since 1931, and a Fellow of the American Medical 
Association He was the author of many published ai tides and of a book 
entitled “ Bacteriology for Nurses ” 

Dr Carey’s whole careei was maiked by an enthusiastic interest m pre- 
ventive medicine One of his earliest efforts m Tioy was to build up a 
campaign against tubeiculosis He succeeded m establishing an institution 
for the treatment of tuberculosis and was named its first supervising physi- 
cian As a result of this, the Pawling Sanitarium was later established 
It was said that the death rate m Troy from tuberculosis is but a small frac- 
tion of that of thirty years ago Dr Cai ey exerted wide influence m other 
preventive measures such as cancer control, milk inspection, etc In spite 
of his varied public activities, he conducted an extensive private practice, 
until his health compelled him to confine it largely to office and hospital work 


ISAAC LOUIS POLOZKER 

Isaac Louis Polozker (Fellow) was born m Grodno, Russia, October 
24, 1873 At the early age of five he determined to becofne a physiciaii; 
being influenced by four uncles — all members of the medical profession 
In 1889 he came to the United States, completed a course at tlie City College 
of New York and then moved to Detroit — graduating from the Detioit 
College of Medicine m 1897 He returned twice to Europe to study, doing 
postgraduate work in psychiatry at the University of Vienna 

Di Polozker was early interested m pediatrics and contributed numer- 
ous published articles in that specialty Later he became interested in psy- 
chiatry and became Psychiatrist to the Recorder’s Court, Detroit His 
long expel lence m general practice brought to his work m the Psychopathic 
Clinic a rich equipment of experience, particularly useful m the evaluation 
of criminality 

Dr Polozker was a Professor of Clinical Psychiatry at Wayne Univer- 
sity and College of Medicine, Detioit, Psychiatrist at the Eloise Hospital 
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for Mental Diseases , Director of the Psychopathic Clinic of the Recorder’s 
Court, Neuropsychiatrist at St Mary’s Hospital, Member of the Wayne 
Count)^ Medical Society, Detroit Medical Group, Detroit Neurological So- 
ciety, Michigan State Medical Society, Fellow of the American Medical 
Association, the Ameiican Psyclnatric Society, American Teacher’s Society 
and the American College of Physicians 

On August 21, 1935, he passed away suddenly with coronary thrombosis 
He IS survived by his widow, the former Florence Higer, whom he married 
in 1919 

J Frank Kilroy, M D 
DR ADOLPH H NAHMAN 

Di Adolph PI Nahman (Fellow), San Fiancisco, Calif , died Septem- 
bei 21, 1935, aged 58 years 

Dr Nahman was born in Poland, and received his piehminaiy college 
education at the University of Warsaw He then enteied Northwestern 
University Medical School, Chicago, from which he received his medical 
degree in 1909 After graduation, he went to San Francisco, interned at 
the Southern Pacific Hospital and thereafter became associated with the 
Mount Zion Hospital, where he attained the position of senior associate of 
the medical department and chief of the outpatient department He was 
a member of the San Francisco County Medical Society, California Medical 
Association and the American Medical Association, and had been a Fellow 
of the American College of Physicians since 1926 

Dr Norman Epstein, m the Bulletin of the San Francisco County Medi- 
cal Society, has written “ A great doctor has passed A kindly, pleasant, 
cheerful soul who knew no hours, no creeds, no caste when the sick called 
He gave of his remarkable ability and rich store of knowledge to poor and 
wealthy alike Dr Nahman truly typified the family physician He 

entered the homes of his patients as a friend and advisor He thoroughly 
knew and understood his people and their peculiarities He personally 
supervised and attended upon every technical procedure done upon his pa- 
tients As an exponent of the sadly neglected art, bedside medicine, he 
had no equal His personal and detailed close observation, combined with 
comforting and rational therapy based on an alert understanding of every 
advance in modern medicine, instilled confidence He spent his life in study 
and work and attained a perfection in clinical medicine which is rarely 
reached Di Nahman’s interests were not exclusively confined to 

medicine His devotion to his family was a prominent feature of his life 
He loved music, and his hobbies vere photography and gardening He 
tiaveled widety and was mucli interested m general human affairs To 
those who knew him his memory will CAcr endure ” 

H Ltsser, MD, FACP, 
Governor for northern California 
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DR EMIL JOSEPH SUSSLIN 

Dr Emil Joseph Susshn (Associate), Bridgeport Conn, died July 9, 
1935, of subacute bacteiial endocaiditis , aged, 37 years 

Dr Sussbn was a graduate of the University of Veiniont, 1921 His 
inteinsbip was at the Biidgepoit (Conn ) Hospital At the time of bis 
death, be was Attending Physician to the Englewood Plospital and Assistant 
Physician at the Biidgepoit Plospital Pie was a membei of the Bridgeport 
Medical Society, the Fairfield County Medical Society, the Connecticut State 
Medical Society and the Ameiican Medical Association He became an 
Associate of the American College of Physicians during 1928 
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CHEMICAL STUDIES IN MYASTHENIA GRAVIS ' 

By Mildred Adams, Ph D , Marschelle H Power, Ph D , and 
Walter M Boothby, M D , F A C P , Rochester, Minnesota 

Previous metabolic studies of subjects with myasthenia gravis have 
dealt chiefly with the inorganic metabolism, paiticulaily that of calcium and 
magnesium, and with the metabolism of nitrogen, creatine, creatinine, and 
carbohydrate The results have been more or less contradictoiy Mar- 
burg ^ reported a high blood magnesium in one case, but Hellich,* and Hel- 
hch and Tessenow ® found that the values for the magnesium of the blood 
were normal (three cases) Bayha * reported a low blood calcium in one 
case, in contrast to normal values found by Helhch, Hellich and Tessenou, 
Marbui g, Berglund, Medes and Lohmann ^ and Reuter ® Laurent and 
Walther ' have recently determined values for the potassium of the plasma 
of SIX patients with myasthenia gravis The values appeared to be rather 
low, but for several reasons, particularly the fact that normal subjects ex- 
hibited similar low values, these writers were not inclined to attach great 
importance to their observations Keschner and Strauss ® determined the 
sugar, uric acid, creatinine, urea, nonprotem nitrogen, and cholesterol in 
the blood of tuo patients with mj asthenia gravis, and the values obtained 
for all of these constituents were normal From more detailed studies of 
the inorganic metabolism, Pemberton,® and Diller and Rosenbloom found 
negative calcium balances in their cases, and noted that improvement oc- 
curred as the lesult of treatment \vith calcium lactate Bookman and 
Epstein,^^ on the othei hand, found the calcium balances of their patients 
to be slightl) positn e, and tliat the administration of calcium lactate caused 
no improvement In similar studies, Halpern reported a more marked 
retention of calcium than that obserAcd b\ Bookman and Epstein The 
results of studies of the nitrogen balance in cases of mj asthenia gra\ is have 
been of a similar nature Kauffmann obser\ ed a positn e nitrogen balance 
in one subject on a high protein diet during rest and a decrease in this balance 
as the condition became u orse as a result of exercise Pemberton reported a 
retention of nitrogen, uhile Diller and Rosenbloom reported a negatne 

* Submitted for publication September 6, 1935 

From the Section on Clinical Metabolism, The Majo Clinic, Rochester, Minnesota 
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intiogen balance Halpein^- iciioitcd a maikcd ictcntion of nitiogen and 
phosphoius, and Bookman and Epstem geneially noted a letention of nitro- 
gen, sulphui and phosphorus 

The excretion of cieatme and creatinine by patients with myasthenia 
gravis has received consideiable attention Berglund, Medes and Lohmann, 
and Remen “ lepoited a definite creatinuria m the cases which they had 
under observation Williams and Dyke,^“ and Bernhardt and Simpson’” 
obseived a creatinuria only m cases m which the condition was severe, while 
m the cases of Helhch and Tessenow, Gibson, Martin and Buell,” and Mc- 
Crudden and Sargent,’® no creatinuria was present Diller and Rosenbloom 
found low values foi the excretion in the urine of creatinine, uric acid, and 
neutral sulphur, and suggested that the disease is accompanied by a low 
endogenous metabolism In addition, Spriggs,’® Pemberton, and also Book- 
man and Epstem, reported a low excretion of prefoimed creatinine On 
the other hand, the excietion of cieatmine by the patients observed by 
Curschmann,®® and of those studied by Helhch and Tessenow, was reported 
to be normal It is obviously impossible to draw any definite conclusions 
from the results reported to date, as to abnoimahties m the metabolism of 
patients with myasthenia gravis 

In a series (Boothby’s ®’) of 71 cases we have had the opportunity to 
study carefully the excretion of creatine and creatinine of 35 subjects with 
myasthenia gravis, both before treatment and after the beginning of treat- 
ment with glycine Some of the results have been bneflj referred to else- 
where,®® but in connection with a general discussion of the effect of the ad- 
ministration of glycine on the excretion of creatine and creatinine and in the 
papers dealing essentially with the clinical side of the problem The more 
comprehensive data concerning the excietion of creatinine and of creatine in 
myasthenia gravis will be included in this paper, together with several illus- 
trative case histones 

In addition, we have obtained data foi the concentiations of several con- 
stituents of the blood of 10 patients with myasthenia gravis These patients, 
with one exception, had severe myasthenia gravis The group included four 
females and six males, and the ages of these patients langed from 17 to 69 
years The lesults are shown m table 1 It is apparent fiom these data 
that there is nothing abnormal m the composition of the blood of this group 
of patients The A'alues obtained for calcium, magnesium, sodium, potas- 
sium, inorganic phosphorus, creatinine, uiic acid, ammo acid, urea, and 
sugar were found to be well within normal limits 

The results of oui studies on the excretion of cieatimne and creatine 
in cases of mj asthenia gravis are summaiized in table 2 In general, control 
periods of two to five days, during which glycine was not administered, were 
obtained, except m a fe\v cases in which the patients were already taking 
glycine at the time of their admission to the clinic After beginning treat- 
ment with glycine, data on the daily excretion of creatine and creatinine for 
periods of usually three weeks or longer were obtained The daily results 
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Tablc I 

Inorganic and Organic Consutuents of the Blood of Patients \\ ith Myasthenia Gravis * 


Mg per 100 c c 


Case 

Cal- 

cium** 

Phos- 

phor- 

us** 

Magne- 

sium** 

So- 

dium** 

Potas- 

sium** 

Urea 
Nt ^ 

Uric 

Acidf 

Crea- 

tininet 

Amino 

Acid 

Nt 

Sugar! 

1 

11 2 

4 2 

2 5 








2 

10 3 


2 2 

323 

18 

15 

2 2 

1 2 

3 1 


3 

10 0 

4 2 

2 1 

320 

19 






4 

10 2 

30 

2 3 

330 

19 

16 

2 2 

1 1 

43 

90 

5 

10 4 

3 9 




12 

2 8 

1 2 


95 

6 

10 2 

3 2 

2 2 

322 

20 

15 


1 1 

42 

82 

7 






11 

2 9 

1 0 

3 9 


8 

10 0 

3 5 

2 1 

342 

20 





92 

9 

10 3 

3 5 

2 9 

323 

20 

14 

2 3 

1 2 

3 2 

79 

10 

10 0 

44 

20 

325 

20 







* Calcium — Clark-Collip modification of Kramer-Tisdall method 
Phosphorus — ^Fiske and Subbarow method 

Sodium — Barber and Kolthoff method as modified by Butler and Tuthill 
Urea — Van Slyke and Cullen method 
Uric acid, creatinine, ammo acid N — methods of Folin 
Sugar — Shaffer and Hartman method modified by Shaffer and Somogyi 
Magnesium — Modification of method of Denis, using Fiske and Subbarow method to 
determine P in MgNH 4 P 04 

Potassium — Kramer-Tisdall method 
** Determinations made with serum 
t Determinations made wnth Folin’s unlaked-blood filtrate 
t Folin-Wu filtrate of whole blood 

foi penods of, usually, seven days were aveiaged, the range of these aver- 
ages foi the tune duiing which glycine was administered is recorded in the 
table Thioughout the obseivations the subjects were allowed to take their 
customary mixed diets The constant average daily excretion of creatinine 
and creatine observed after equilibrium had been established on any one 
regimen suggests that the influence of the intake of food was approximate!} 
constant A few of the subjects were taking ephedrine before the admin- 
istration of glycine was started, but the response to the administration of 
glycine appeared to be much the same in these cases as it was m the cases in 
which ephedrine was not administered 

It IS evident from table 2 that the excretion of creatinine and creatine 
in the untreated patient is not usuall} abnormal As a means of comparing 
diffei ent individuals Shaffer has suggested the use of the creatinine co- 
efficient, that IS, the milligrams of creatinine, or preferably ci eatmine nitro- 
gen, excreted per kilogi am of body weight in 24 hours Shaffer presented 
data uhich indicated that the creatinine nitrogen coefficient for normal 
individuals ranges from 5 4 to 117, but believed that if iiiactne, elderh, or 
obese individuals were excluded, the limits for normal indn iduals w ould be 
approximately from 7 to 11 The creatinine nitrogen coefficients of our 
male patients ranged from 4 5 to 9 8 If the first Aao patients, who were 
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Table II 

Creatinine and Creatine Excretion of Subjects with Mj'asthenia Gravis, before and after 

Administration of Glycine 


Gly- 


Average, Gm of in 
24 Hours 


Creatinine 

Coefficient** 


Case 


Age 

of 

Pa- 


tient, 
\ ears 


Weight 

of 


cine 

Ad- 


Pa- 

tient, 

Kg 


minis 
tered 
Dailj , 
Gm 


Preformed 

Creatinine 


Creatine 


Before 


After 


Before 


After 


Mg Preformed 
Creatinine N 
per Kg of 
Body Weight, 
in 24 Hours 


Males 


2 1 

56 

57 

30-40 

0 43 

0 42-0 44 

0 04 

0 02-0 05 

7 6 

3 

69 

84 

40 

0 39 

0 33-0 46 

0 03 

0 03-0 08 

46 

4 

63 

79 

30^0 

0 62 

0 58-0 72 

0 02 

0 02-0 06 

7 8 

6 

34 

59 

30 

0 50 

0 45-0 50 

0 10 

0 22-0 26 

84 

8 

65 

73 

30^0 

0 49 

0 53-0 54 

0 04 

0 03-0 03 

6 7 

9 

37 

73 

30-40 

0 59 

0 57-0 66 

0 04 

0 01-0 08 

81 

10 

19 

48 

30-35 

0 47 

0 47-0 47 

0 02 

0 11-0 15 

97 

11 

67 

112 

30 


0 50-0 51 


0 05-0 06 

1 (4 5) 

12 

i 67 

1 114 

30 


0 53-0 58 

1 

0 01-0 07 

1 (4 7) 

13 

65 

130 

40 

0 72 

0 75 

0 08 

0 14 

55 

14 1 

69 t 1 

89 

30 

, 0 56 

0 56-0 57 

0 03 

! 0 03-0 05 

63 

15 

30 t 

84 

40 

I 

0 51-0 57 


0 23-0 33 

(6 5) 

16 

42 

74 

30 

' 0 49 

0 47-0 55 

0 02 

I 0 00-0 11 

66 

17 

sot 

100 

30-40 

0 66 

0 45-0 69 

0 03 

0 03-0 25 

66 

18 

63 

69 

35 

1 

0 49-0 50 


0 07-0 14 

(7 1) 

19 

56t 

78 

30 1 

0 57 

0 56-0 59 

0 00 

0 02-0 03 

74 

20 

24 t 

64-67 

30-40 

0 53 

0 46-0 54 

0 04 

0 17-0 26 

79 

21 

28 

66 

20-40 

0 53 

0 56-0 60 

0 02 

0 02-0 10 i 

80 

22 

33 

69 

30-40 

0 58 

0 59-0 72 

0 01 

0 03-0 11 

84 

23 

48 

78 

30-35 

0 67 

0 65-0 77 

0 02 

0 01-0 12 

86 

24 

55 

68 

30 

0 59 

0 56 

0 03 

0 09 

86 

25 

40 

81 

20-30 

0 73 

0 69-0 79 

0 02 

0 04-0 15 

90 


Females 


1 

35 

55 

10 

044 

0 38-0 44 

0 01 

0 01-0 05 

1 7 9 

5 

17 

48 

10-20 

0 33 

0 34-0 36 

0 00 

0 02-0 08 

70 

7 

40 t 

75 

20-40 

0 43 

0 42-0 44 

0 17 

0 20-0 28 

5 7 

26 

21 

51 

30 

0 26 

0 31-0 36 

i 0 04 

0 10-0 20 

5 1 

27 

40 t 

67 

20-30 

0 36 

0 35-0 37 

0 02 

0 05-0 14 

54 

28 

22 t 

51 

30 


0 31-0 35 


0 08-0 13 

t (6 1) 

29 

24 

73 

30 

0 46 

0 48 

0 03 

0 06 

63 

30 

24 

71 

30 

0 49 

0 42 

0 02 

0 13 

70 

31 

27 

59 

30 

0 42 

0 41-0 44 

0 11 

0 14-0 16 

70 

32 

36 

54 

6 

0 39 

0 35-0 37 

0 04 

0 01-0 05 

7 3 

33 

33 

51-55 

20-30 

0 38 

0 38-0 41 

0 10 

0 09-0 16 

75 

34 

55 

40 

27 

0 30 

0 30-0 32 

0 17 

0 16-0 22 

76 

35 

24 

60 

30 

0 40 

0 41-0 41 

0 06 

0 12-0 15 

68 


* Creatinine i\as determined by the colorimetric method of Fohn Creatine was converted 
to creatinine bj' boiling mth picric acid, and determined according to the method of Fohn 
** The coefficients for certain subjects who were already receiving glycine, or to whom 
gKcine was administered immediately, appear in parentheses 

t Patients were taking ephedrine before treatment with glycine was started 
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all 65 years of age or more, and obese, are excluded from consideration, the 
coefficients of the remaining patients will he found to vary from 6 6 to 9 7 
This range is somewhat lower than that consideied normal for active indi- 
viduals by Shaffer, and would piohably have been still lower if the patients 
had been on a strictly meat-free diet On the other hand, there was no such 
striking deviation fiom the normal, as has been suggested occasionally foi 
this disease, particularly m view of the fact that the patients weie forced to 
be relatively inactive The creatinine nitrogen coefficients of the female 
patients varied from 5 1 to 7 9, a range which is somewhat lower than that 
observed for the male patients However, the range of the coefficients for 
noimal women has frequently been considered to be lower than that for 
men, so that oui \ alues do not seem to differ strikingly from the normal 

The occurrence of a creatmuria in our patients before treatment with 
glycine was started was observed less frequently than might be expected 
from previous reports In only two of 18 males who were under observa- 
tion before the administration of glycine was begun was the excietion of 
creatine niti ogen greater than 0 04 gm per day, and m the othei patients 
the excretion of creatine was at most a questionable trace There was a 
gi eater tendency toward creatmuria among the females than among males, 
five of the 12 female patients on whom control periods were obtained ex- 
creted more than 0 04 gm creatine nitrogen per day This tendency, as is 
well recognized, has been frequently noted for normal women The extent 
of the creatmuria in the group as a whole showed little correlation with the 
severity of the disease 

The effect of the administi ation of glycine on the excretion of creatinine 
and creatine in cases of myasthenia gravis is shown m table 2 So far as 
creatinine is concerned, little change usually was observed m the excretion 
after beginning the administration of glycine In a few cases a slow, 
gradual inciease in excretion of creatinine occurred, which vas accompanied 
by a definite impioiement m the condition of the patient In many othei 
cases improvement occurred without any change in the excretion of creati- 
nine In four cases the excretion of creatinine gradually decreased during 
the administration of glycine, in one of these cases, m which the excretion 
of creatinine was only slightly reduced, the condition was definitely im- 
proved, in the other three cases in vdiich the reduction of excretion of 
cieatmme was more marked, the condition became progressively woise in 
spite of any type of treatment that could be given There was, therefore, no 
clear-cut correlation between the condition of the patients and the changes 
m excretion of creatinine during the periods m which gljcme was adminis- 
tered In no case w'as there encountered anj abrupt, sudden alteration m 
the excretion of creatinine 

As regards creatine, the excretion of this substance was almost always 
increased after the administration of glycine and m several cases it w'as 
markedly increased Harris and Brand,'* likewise, obser\ed a slight in- 
crease in the creatine excretion in a case of myasthenia gravis in wdneh 22 
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gm of glycine weie admmistei ed pei day Milhoi at also has obsened 
that the admmistiation of glycine in cases of myasthenia giavis may increase 
an existing cieatinuna, or provoke one where none existed previously 
Some othei investigators, who studied only a few cases, •* i' 27 failed 
to note an increase in the excietion of cieatine following the admmistiation 
of glycine We have found that the type of change m the excretion of 
cieatme incident to the admmistiation of glycine may vaiy consideiably 
Some subjects exhibited an immediate and marked mciease m the excretion 
of cieatme, othei s lesponded more slowly and giadually, while still othei s 
exhibited no 1 espouse Because of the slow late of change observed foi 
many of the subjects, it seems likely that the few who weie m this last 
gioup would have exhibited some change if thej^ had been undei obseivation 
for a longer period 

The following leports of cases illustiate these points m somewhat greatei 
detail than the data m table 2 


Case Reports 

Case 9 A man, aged 37 3 'ears, who weighed 73 1 kg and whose Iieight was 5 
feet and 7 inches (170 2 cm ), had had myasthenia gravis for four months before 
he registeied at the clinic He had not received any treatment during this period 
There was marked weakness of the muscles of tlie arms, legs, neck, and eyelids, and 
of the muscles of mastication and deglutition The patient was so weak that he 
could barely walk one block, even with help Impi ovement, which occurred after 
the administration of gbxiiie, was approximately 25 per cent in the fiist two weeks, 
and approximately 50 per cent at the end of six weeks At the end of three or four 
months his condition was still furtliei improved This improvement has been main- 
tained, and during the last year medication has not been required He now has been 
employed at full-time work on the railroad for more than a year This is the onlv 
patient in this series of cases who apparently has been able to maintain his strength 
completely after medication has been discontinued The effect of the administration 
of gljcine on the excretion of creatinine and creatine by this patient is shown in 
table 3 It may be noted that a small but definite increase in the excretion of both 

Table III 

Effect of Administration of Glycine on Daily Excretion of Creatinine and Creatine in Case of 

Mj'asthenia Gravis 


Period of Observation* 



1 

2 

3 

4 

5 

6 

7 

1 

8 

9 

10 

11 

12 

13 

Da\ s in period 


B 

7 

7 

1 

7 


8 

8 

8 

10 

6 

13 

8 

Preformed creatinine 
nitrogen, gm 

0 59 

0 62 

0 60 

0 59 

0 58 

0 57 

0 57 

0 66 

0 63 

0 62 

0 65 

0 64 

0 67 

Creatine nitrogen, gm 

0 04 

0 02 

0 03 

0 01 

0 03 

0 03 

0 04 

0 03 

0 08 

0 07 

0 07 

0 06 

0 03 

Gljcine, gm adminis- 
tered per da\ 

0 

30 

30 

30 

30 

30 

30 

1 

1 

30 

i 

40 

40 

40 

40 

40 

Ephedrine, mg admin- 
istered per day 




i 

1 

i 

1 

1 

48 

48 


* Periods of observ'ation were consecutive 
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creatinine and creatine occurred Die decrease in the e\cietion of creatine in the 
last period may hace been caused bj' the ephedrme, which was administered during 
this time 

Case 16 A man, aged 42 years, who weighed 73 9 kg , and whose height was 5 
feet and 10^/2 inches (179 cm ), had had myasthenia gravis for three or four weeks 
before he came to the clinic The condition had progressed rapidly There W'as 
model ate w'eakness of the muscles of the arms and legs, and of the muscles of 
mastication and deglutition He was able to walk several blocks and could eat food 
without great difficulty He improved slowly but definitely after the administration of 
glycine was started, during the tw'O months he remained at the clinic The dail)”^ 
excretion of creatine increased from a trace to 0 26 gm , and there also was a pro- 
gressive and definite increase in the daily excretion of preformed creatinine (table 4) 

Table IV 

Effect of Administration of Glj cine on Daily Excretion of Creatinine and Creatine m Case of 

Myasthenia Gravis 


Period of Observation* 


Days in Period 

1 


1 

3 ! 

1 

4 

5 

1 

6 ! 

1 

7 1 

1 

8 


■ 

B 

B 

9 

B 

IQI 

12 

Preformed creatinine nitrogen, gm 

0 49 

0 47 

0 53 

0 55 

0 55 

0 59 

0 61 

0 63 

Creatine nitrogen, gm 

0 02 

0 02 

0 00 

0 05 

0 11 

0 23 

0 26 

0 26 

Glycine, gm administered per day 

0 

30 

30 

30 

30 

30 

30 

30 

Ephednne, mg administered per dav' 






16 

16 

16 


* Periods of observation were consecutive 


Further improvement occurred for some time after he left our immediate observation 
Then, following a slight relapse, he apparently became discouraged and adopted other 
treatment He gradually failed and died about 13 months after he first w'as seen at 
the clinic 

Case 25 A man, aged 40 jears, who w'eighed 81 1 kg and whose height was 
5 feet and 9% inches (177 2 cm ), had had myasthenia gravis for four months before 
he came to the clinic He had not received any treatment during this period There 
W'as moderate w'eakness of the muscles of the arms, legs, neck, and eyelids, and of the 
muscles of mastication and deglutition He w’as able to w'alk fairly w'ell, and before 
he came to the clinic he had been able to w'ork part of each da> as a contractor 
Definite improvement occurred after the administration of gljcine The improve- 
ment was accelerated by the additional administration of ephedrme He is back at 
full-time work at present, two and a half j'ears after he first came to the clinic It 
has been possible to reduce the dosage of the gljcine somewhat but he notices a 
weakness when the administration of the drug is discontinued There was an in- 
crease 111 the excretion of creatine and a slight increase in the excretion of preformed 
creatinine after the administration of gljcine (table 5) The slight decrease in the 
excretion of creatine observed in periods 6 and 7 maj be due to the administration 
of ephednne 

Case 20 A man, aged 24 v ears, who weighed 67 kg and whose height was 5 feet 
and niches (174 6 cm), had had mj asthenia gravis for nine jears before he 
came to the clinic There had been partial remissions during tins period Ephednne 
3/8 gram (0 024 gm ), had been administered four times dailv for five weeks before 
he came to the clinic but had not produced anv improvement At the clinic, the 





















830 


]\r ADAMS, M H TOWER AND W M BOO THE V 


Table V 

Effect of Administration of Glycine on Daily Excretion of Creatinine and Creatine m Case of 

Myasthenia Gravis 


Period of Observation* 



1 

2 

3t 

1 

4 

5 

6 } 

7§ 

Days m Period 

2 

5 

8 

D 

5 

1 

1 

Preformed creatinine nitrogen, gm 

0 73 

0 69 

0 73 

0 73 

0 79 

0 75 

0 82 

Creatine nitrogen, gm 

0 02 

0 04 

0 15 

0 13 

0 14 1 

0 10 

0 10 

Glycine, gm administered per day 

0 

20 

30 

30 

30 

30 

40 

Ephednne, mg administered per day 






16 

16 


* Periods of observation were consecutive unless otherw ise stated 
t Tivo weeks after period 2 
t Two months after period S 
§ Nine months after period 6 

administration of ephednne was reduced to 3/8 giam (0 024 gm ) twice daily A 
constant intake of food was eniplojed, and food, urine, and feces were analyzed The 
nitrogen balance was markedly negatne The additional administration of IS gm 
of glycine, twice daily, improved the nitrogen balance only slightly The excretion 
of creatine increased rather rapidly after the administration of glycine and main- 
tained a fairly constant level, except in the ten days during which creatine was ad- 
ministered (table 6) The extra cieatine guen during this time (period 9) was 

Table VI 

Effect of Administration of Glycine on Daily Excretion of Creatinine and Creatine m Case of 

Mvasthenia Gravis 


Period of Obser\ation*‘ 



1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

n 

12 

13 

14 

1 

lo 

ID 

17 

18 1 

19 

Dajs in Period 

4 

7 

7 

7 

3 

11 

9 

n 

m 

7 

9 

0 

5 

7 

7 

8 

7 

11 

12 

Preformed creatinine nitrogen 
gm 

OIS 

0S4 

0 51 

0 52 

052 

052 

049 

046 

0 47 

0 40 


m 

042 



■ 

i 

M 


Creatine nitrogen gm I 

0 04 

017 

019 

019 

0 21 

0 22 

023 

0 20 

0 54 

0 27 


liKii 

EED 




tmi 



Glycine gm administered per 
daj 

0 

30 

30 

30 

30 

40 

i 

40 I 

i 

30 j 

30 

30 

Kfla 

Mi 

1 


KOM 

30 1 

1 30 j 

1 

m 


Ephednne mg administered . 
per daj 

Creatine gm admin^tered per 
da> t 

Eschatin cc administered per 
daj 

48 

48 

48 

48 

72 

72 

48 , 

48 

50 

1 

1 

5 

to 

20 

5 

to 

20 

Era 

dual]; 

i 

7 incr 

eased 

i 

1 

1 to 

1 

1 

i 


70 


* Periods of observation were consecutive 

fOne gm of creatine is equivalent to 0 28 gm of nitrogen Ihe extra creatine was 
quantitatively excreted 


quantitatively excreted There was a progressive and marked decrease m the ex- 
cretion of preformed creatinine Ihe administration of glycine never produced 
any consistent oi material clinical improvement The patient could not walk and 
was barelj able to turn over in bed All of his muscles were very weak and he could 
not raise his head There was marked difficulty in svvallovvnng which made it neces- 
sarj to abandon the balance studies and resort to nasal feeding During the following 
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five months there was only slight fluctuation in the clinical condition He never was 
able to walk more than 20 or 30 steps He was troubled greatly with mucus m the 
pharynx The administration of insulin or eschatin for short periods did not produce 
any change in the clinical condition, although there were periods in which the in- 
tensity of the condition varied In Julj' 1935, approximately five months after he 
came to the clinic, he was able to be out of doors in a wheel chair, but he never 
regained the ability to swallow He returned home the same month, vhere he con- 
tinued to follow about the same treatment as was employed at the clinic He caught 
cold, probably pneumonia developed, and he died in tlie latter part of September 

The changes in the excretion of creatine which followed the administra- 
tion of gl} cine are not necessarily characteristic of myasthenia gravis, as we 
have obtained similar results in many other conditions, such as chronic 
fatigability, various types of muscular distuibances, and arthritic and rheu- 
matic-hke conditions 

Complete balance studies have been obtained in two cases of m} asthenia 
giavis The detailed results will be reported shortly In general, the re- 
sults indicated that the type of balance found depended on the condition of 
the patient at the time of the investigation The two patients observed 
both had very severe myasthenia gravis Both subjects Avere taking 3/8 
gram (0 024 gm ) of ephednne sulphate, twice daily, when the studies were 
started and the administration of ephednne was continued throughout One 
subject, although unable to get around to any great extent without the aid of 
a wheel chair, had been showing a slow, gradual impro\ement parti) as a 
result of the administration of ephednne for several years She was found 
to be m nitrogen balance befoie glycine was administered and maintained 
this balance when 40 gm of glycine per day were administered Nothing 
abnormal was seen in the sodium, potassium, calcium, magnesium, phos- 
phorus, or sulphur balances, either before or after the administration of 
glycine The other patient, who A\as becoming rapidly worse in spite of the 
administration of ephednne, showed a negatwe nitrogen balance which was 
somewhat less negative after the administration of glycine The addition 
of 30 gm of glycine (5 6 gm nitrogen) to the diet failed, however, to 
prevent a steady loss of nitrogen Slightly negative sulphur, phosphorus, 
and calcium balances were also observed m this case, both before and aftei 
the administration of glycine 


Summary 

The results of metabolic investigations on patients AVith myasthenia 
gravis show that the blood contains normal amounts of calcium, magnesium, 
sodium potassium, phosphoius, sugar, urea, creatinine, ammo acids, and 
uric acid 

Contrary to man) previous reports, no striking abnormalities were ob- 
serAed m the excretion of preformed creatinine, or usually m the excretion 
of creatine A definite creatmuria, exceeding 0 04 gm daily, AAas obser\ed 
m only seAen out of 30 cases and the greater proportion of the patients aaIio 
exci cted creatine Avere aa omen 
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The administration of glycine was not followed by any definite, constant, 
type of change in the excretion of creatinine m the majority of cases If 
the excretion of creatinine progressively and maikedly decreases, the prog- 
nosis may be rather unfavorable The excretion of creatine subsequent to 
the administration of glycme w'as in general appreciably increased 

Balance studies which we have earned out, as w^ell as those of previous 
investigators, indicate that the condition of the patient determines the type 
of balance obtained, rathei than that any paiticular abnormality in the 
metabolism is chaiacteristic of myasthenia giavis 
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METABOLISM OF CREATINE AND CREATININE IN 

MUSCLE DISEASE ’ 

By A T Milhorat and H G WoLrr, F A C P , Nczv York, N Y 

1 Patients with diseases which aftect the skeletal muscle commonly 
have a creatmuria even when thej aie maintained on a creatine-free diet 
Accompanying the creatmuria, there is usually a diminution in the excre- 
tion of creatinine and in the ability of the body to retain ingested creatine (a 
low cieatine tolerance) 

2 In progressive muscular dystrophy, often laige amounts of creatine 
are excreted The level of the creatmuria and the impairment of the 
cieatme toleiance are usually'’ related to the amount of muscle disability In 
advanced stages of the disease the creatine toleiance may' be impaiied to the 
extent that all of an ingested dose of creatine is excieted in the mine as 
creatine The amounts of creatinine excieted aie diminished and appear to 
be related to the amount of functioning muscle still remaining 

The ingestion of glycine for short periods is followed by' an increase in 
the creatmuria and a further decrease m the cieatme tolerance In fact, 
undei these circumstances, the glycine appears to act as an amplifier of 
defects m creatine tolerance Moieovei, it is sometimes of use in demon- 
strating less obvious disturbances in creatine metabolism Such effects 
diffei markedly and are not to be confused with the results of prolonged 
ingestion of gly cme 

In keeping with the widespiead and seiious involvement of muscles in 
the infantile and juvenile forms of progressive muscular dystrophy is the 
severe disturbance in creatine and creatinine metabolism Not only is the 
muscle involvement extensive and the disturbance in metabolism seveie, but 
the march of the defect m muscle function and metabolism is rapid 
contiast, stand those patients in whom the muscle disease appears later in 
life The musculai deficiency' m these subjects progresses slowly', and the 
disturbances m the creatine and creatinine metabolism are less The paral- 
lelism between the severity of muscle disease and rapidity of progiession of 
the disturbance in metabolism is probably not coincidental 

3 In most cases of myasthenia giavis, only model ate amounts of crea- 
tine are eliminated and the creatine tolerance is only moderately impaired 
However, patients in whom the coui se of the disease progresses rapidly to a 
fatal teimination excrete large amounts of creatine and show a more 
serious defect in the ability to retain ingested creatine The diminution m 
the creatinine output appeal s to be proportional to the loss in the functional 
capacity' of the muscles The defect in the creatine tolerance can be exag- 
at the Philadelphia meeting of the American College of Physicians, April 29, 
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gerated by the ingestion of glycine in patients during an exacerbation of 
symptoms Glycine usually has no effect on the creatine toleiance during 
periods of remission 

4 In amyotonia congenita usually consideiable amounts of creatine aie 
excreted Also, the creatine tolerance is low and the creatinine output is 
much diminished Glycine increases the creatinuria and further decreases 
the creatine tolerance 

5 In myotonia congenita no abnormality m the metabolism of creatine 
or creatinine could be demonstrated by the methods emplo} ed Like normal 
subjects, patients with this condition eliminate no cieatine or onl} minimal 
amounts spontaneously, and are able to retain faiily large amounts of in- 
gested creatine The amounts of creatinine excreted are similar to those 
observed in normal individuals of the same weight, sex, and muscular de- 
velopment Glycine, in the amounts used, is without effect on the excretion 
or the creatine tolerance 

6 In patients with myotonia atrophica, however, the metabolism of 
creatine and creatinine is abnormal There is a diminution m the creatinine 
excretion which appears to be directly proportional to the reduction in 
muscle mass There is spontaneous creatinuria, although the amounts of 
creatine excreted are much lower than m patients with progressive muscular 
dystrophy showing similar amounts of muscle disability In fact, extensn e 
wasting of the muscles and considerable disability of important muscle 
groups can occur with only a slight or moderate creatinuria The creatine 
tolerance is only moderately impaired and is unaffected by the ingestion of 
glycine Only m patients showing extreme and extensive involvement of 
the muscles are large amounts of creatine excreted The creatine tolerance 
IS then seriously impaired, and the ingestion of gljcme is followed by an 
increase in the creatinuria and a further decrease in the ability to retain in- 
gested creatine In short, in their metabolism of creatine and creatinine, 
patients with myotonia atrophica resemble only superficially those vith 
progressive musculai dystrophy 

7 In patients with muscle wasting associated with disease of the anterior 
horn cells or of the peiipheral nerves, the diminution in the creatinine output 
appears to be directl} proportional to the reduction in muscle mass The 
amounts of creatine eliminated are smaller than are observed m patients with 
piogressive muscular dystrophy with similar amounts of wasting Furthei- 
moie, the impairment m the creatine tolerance is less than in similarlj in- 
capacitated patients with progressive muscular dystrophy Unless the 
muscle wasting is extensive, gljcine is without 'effect on the creatinuria or the 
creatine tolerance Hon ever, when the ineohement of the muscles is so 
extensive as to include most of the skeletal muscles, there inaj occur defects 
in the mctabohsin of cieatme and creatinine of a magnitude that equals that 
seen in advanced stages of progressive muscular djstiophv 
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8 The effect of glycine on the metabolism of cieatmc m muscle disease, 
as shown in the crcatmuria and cieatine tolerance, is out of all proportion to 
the effect of comparable amounts of nitiogen fiom souices othei than gly- 
cine and creatine It is postulated that glycine acts as a precursor of 
Cl eatme 

9 When cieatine is ingested, the absolute amount retained is not fixed 
but IS relative and dependent upon the amount, within fairly wide limits, of 
creatine administered The peicentage retention, however, is constant 
Only when very large amounts ai e ingested is the amount retained no longer 
proportional to the amount administered In these instances, the absolute 
amounts retained are constant and appaiently represent the maximum ca- 
pacity of the body to hold exogenous creatine 

10 In patients with muscle wasting the total creatinine coefficient 
(milligrams of creatinine plus creatine per kilogram of body weight) is not 
constant but diminishes as the incapacity of the muscle advances 

Examination of the data makes it seem probable that a defect in the 
metabolism of ci eatme and creatinine may be taken as an index of the total 
amount of improperly functioning muscle rathei than of the amount of 
wasted muscle In wasting secondaiy to cord disease, although certain 
muscle fibers are completely destioyed by disease, others are peifectly ade- 
quate and completely functioning Moieover, in patients severely affected 
with wasting subsequent to nei ve disease there are commonly regions of the 
body in which muscle structure and function are adequate and even entirely 
normal Under such circumstances clearly evident atrophy may be accom- 
panied by only slightly disturbed creatine and creatinine metabolism In 
contrast, primary myopathy may be looked upon as the expression of a gen- 
eral disturbance in the muscle metabolism which affects all or most of the 
muscle tissue of the body Furthermore, the actual enlargement of the 
muscles in certain myopathies, notably progressive muscular dystrophy, 
makes it especially difficult to con elate visible wasting with the known 
defects in metabolism Hence, the necessity is apparent of expressing 
muscle status in terms of functional capacity lathei than of size or postulated 
structural alterations It is theiefoie cleai why slight oi barely visible 
atroph} may be accompanied by a severe disturbance in the metabolism of 
cieatine and creatinine 

In brief, m patients affected by a generalized defect in the metabolism 
of muscle, all of the muscle fibeis in the body may be affected chemically 
without striking visible evidence of wasting until the process has persisted 
for long periods On the other hand, patients with striking visible evidence 
of atrophy ma}" have the bulk of the musculatuie still in a sound state and 
hence show minimal evidence of disturbance m metabolism 

Thus, disturbance m creatine and creatinine metabolism and muscle 
defects are i elated and sometimes parallel each other The term muscle 
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defect does not of necessity imply wasting although this may be present 
(In fact the muscle may seem enlarged ) Moreover, in tliose instances 
where disease is widespread, notably in primary myopathic diseases, tlie 
most serious disturbances m metabolism occur, whereas in the myelopathic 
diseases m which the muscular involvement is commonly more circumscribed, 
the metabolic disturbances are less The exceptions to this general correla- 
tion aie unusual instances of myelopathic diseases which are so widespread 
as to simulate the myopathic diseases m their effect on the muscles In 
brief, there is a parallelism between the metabolic disturbances and the total 
mass of improperly functioning muscle 



EXPERIMENTAL THROMBOPENIC PURPURA, CYTO- 
LOGICAL AND PHYSICAL CHANGES IN THE 

BLOOD 

By Leandro M Tocantins,! Plnladelplm, Pennsylvanm 

When a moderate dose of antiplatelet serum is given to a dog, the 
animal develops an attack of purpura hemorrhagica, identical in most re- 
spects with the human type, and recovers spontaneously The changes that 
accompany such a disease in the dog have not as yet been systematically in- 
vestigated The observations here presented are the result of a study of 
some of these changes in a group of 63 dogs in each one of which purpura 
was produced one or more times 

Experimental Methods 

Cytology Various methods of counting platelets’’"’® were tried and 
the direct method was finally selected With dogs, when blood was ob- 
tained from the ear vein, rapidly handled and with the proper precautions, 
this method proved to be the most satisfactory After preliminary shaving 
and cleaning of the area, the vein was cut with a sharp knife, the tip of the 
pipette placed against the opening in the vein, and from the freely bleeding 
wound, blood was aspirated into a 1-200 dilution pipette that had been pre- 
viously filled with the diluting solution to the 0 5 mark The diluting fluid 
was made up of brilliant cresyl blue 0 05 gm , sodium citrate 3 gm , formalin 
(40 per cent) 0 2 c c , and distilled water 100 c c , and the platelets were 
counted with a high power dry objective and lOX ocular (400X) in a Neu- 
bauer chamber The average of two determinations was taken, if no ag- 
glutination was present and if the difference between them was not greater 
than 8 per cent (technical error for the method) of that average, otherwise 
the count was either repeated or reported as lost Erythrocytes were 
counted in the same preparations and with equal precautions (technical 
error 5 per cent) The relative number of macroplatelets was recorded 
by designating as such any platelet that exceeded m length the diameter of 
an erythrocyte Preliminary filtering and chilling of solutions, the use of 
chilled, certified pipettes, and automatic shaking were precautions taken with 
each count, care was taken to keep all glassware and solutions free of dirt, 
dust and bacterial contamination, blank counts being performed at intervals 
on the solutions Observations on the morphology of the platelets, as well 
as differential erythrocyte and leukocyte counts, were done on blood smears 
stained with Wright’s stain and buffer solution Platelets were measured 
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along their greatest diameter by means of a micrometer eyepiece, and note 
was taken of the presence or absence of hyalomere, the type of granules, 
and quality of the staining reaction The absolute number of nucleated 
erythrocytes per cu mm was calculated from their percentage in the dif- 
ferential white cell count since no difference can be made out between white 
cells and nucleated red blood cells m a counting chamber The bleeding 
time was measured in at least three separate locations at each occasion the 
ear vein, the skin of the abdomen, and that of the anterior surface of the 
thigh The vein was not cut across but simply nicked at one side, the in- 
cisions in the abdomen and thigh were approximately 5 mm long and 2 mm 
deep and were performed by the same operator with a sharp knife after 
pinching the skin up a little The edge of a piece of absorbent paper was 
lightly touched to the surface of the wound at intervals of 15 seconds, or at 
30 seconds when the blood was flowing at a slower rate In all but a few 
instances, the determination was not continued if it exceeded 25 minutes, 
being recorded as 25'-\- The mean bleeding time is the average of at least 
three simultaneous determinations in separate locations on the same animal 
Strictly speaking, its technical error cannot be estimated since each deter- 
mination involves making a cut in a separate part of the skin, and the loca- 
tion and structure of the skin where the cut is made play a part in the 
duration of the bleeding Including such differences, the mean per cent 
variation between simultaneous determinations performed in normal dogs 
by the same operator was + 21 2 per cent, which rendered multiple, simul- 
taneous determinations imperative The coagulation time of the blood was 
determined by aspirating venous blood into clean, dr}% previously boiled 
syringes and placing 1 c c into each of two clean tubes 8 mm in diameter, 
paraffin coated Clean sharp needles of wide bore and short bevels, and 
only trained animals with large veins were used The blood was incubated 
at 37° C ( + 1°) and clotting was considered complete when the tubes could 
be inverted without the contents falling out If the difference between the 
time taken by the blood to clot m the two tubes was not greater than 15 per 
cent of the average of the two, the longer time was considered the clotting 
time , otherwise the determination was discarded if it could not be repeated 
Rcti action of the clot is expressed in units and was estimated by methods 
described elsewhere * , the blood was placed in an uncoated glass tube 8 mm 
in diameter, a uniform amount always used (1 c c ) and the clot observed 
and measured %, 1, 2, 24, and 48 hours after being formed For the 
determination of the petechiae reaction of the skin an automatic deMce was 
employed that produced a graded amount of trauma to the skin surface o^ er 
an area of uniform size Depending on tlie number of petechiae brought 
out fi\e minutes after the trauma was applied, the result was reported as 
0, 1 2, 3, etc 

\Vhene\ er indicated, the usual statistical methods v ere emplo 3 ed ® in 
the grouping and anahsis of the results Correlation coefficients vere cal- 
culated b\ Pearson s method For an\ coefficient that appeared significant. 
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the correlation latw was also calculated If there was a significant dif- 
ference between them, the con elation was regarded as non-hnear and the 
ratio taken as its truer measure A difference was considered significant 
when It was greater than four times its probable error, as calculated by 
Blakeman’s method ® Correlation coefldcients and ratios were considered 
significant when they exceeded six times their respective probable errors 
It should be kept m mind that any correlations found do not apply to the 
whole universe of facts concerning each pair of variables but simply in 
normal dogs under the specified environmental conditions and at various 
stages of experimental thrombopemc purpura Correlations involving the 

Table I 


Numerical Values for the Cytological Constituents of the Blood and the Bleeding Time, 
Venous Clotting Time and Clot Retraction in Normal Dogs 


Determinations 

Mean 
db P E 



Coefficient 

of 

Variation 

Number 

of 

Animals 

Number 
of Deter- 
minations 

Platelets 

461,500 

141,400 

960,000 


1 



±7,277 

±5,143 

188,000 

30 6% 

53 

173 

Erythrocytes 

6,130,000 

908,500 

9,130,000 





±46,884 

±33,104 

4,020,000 

14 8% 

53 

172 

Leukocytes 

—I 

5,465 

32.300 





WBk 

±202 

3,800 

44 4% 

53 

164 

Bleeding time 







Ear vein (Minutes) 

1 54 

905 

6 





± 04 

±03 

5 

58 7% 

52 

147 

Abdominal skin 

1 59 

943 

5 5 




(Minutes) 

± 05 

± 03 

5 

59 3% 

52 

130 

Skin of thigh 

1 48 

793 ' 

45 




(Minutes) 

± 04 

±03 

5 

53 5% 

52 

107 

Venous clotting time 

17 53 

3 97 

30 




(Minutes) 

± 364 

± 25 

10 

22 6% 

6 

1 

54 

Clot retraction (Units) 

2 03 

29 

2 5 





± 02 

±01 

9 

14 4% 

6 

64 


number of platelets, erythrocytes, leukocytes, the mean bleeding time, and 
the skin petechiae reaction were calculated from a group of 414 pairs of 
determinations each , those involving the venous clotting time and clot retrac- 
tion, from 139 pairs In table 1 aie summarized the values for the various 
determinations in normal, unanesthetized, fasting dogs The size, breed, 
and age of the animals, the diet and living conditions have been previously 
stated ° The figures for the platelets and erythrocytes show close agreement 
V ith those found by Aynaud on 25 dogs Only slight differences were 
found in the platelet content of blood obtained without stasis from vessels 
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in the different portions of the body (marginal ear veins, right and left 
jugular, cubital and right femoral veins, right carotid arteiy) 


Cytoeogical Changes 

Platelets The rapidity of decline in the platelet level aftei the admini- 
stration of antiplatelet serum depended on the route employed Within t\\ o 
to five minutes after an intravenous injection the platelet count was below 
50,000 per cu mm , and large masses of clumped 1} sed platelets appeared in 
the peripheral blood After an mtraperitoneal injection it took from three 
to five hours for the platelets to reach a low level (chart 1) , subcutaneous!}. 



Chart 1 Mean per cent deMations from normal in dogs that recened a single intra- 
peritoneal injection of 01 cc of antiplatclet serum per kg body weight (The normal range 
of \alues for each animal was ascertained, then the per cent deviation from the upper or the 
lower limit of this range ^^as calculated for every determination performed at stated inten'als 
after tile injection The curves ^\ere constructed from the means of all per cent deviations 
calculated for each period Number of animals, seventeen The cur\cs for the clotting time 
and clot retraction were derned from seaen animals onlv Macroplatelets and skin petechiae 
reaction in absolute thousands and degrees, respectw ely ) 


as long as \2 hours With a moderate dose the thrombopenia usualh 
lasted 48 to 72 hours, but longer in a feu animals One animal remained 
thrombopemc for set en dat s following a moderate dose The promptness 
of the recovery was also tariable Most animals regained their pretious 
platelet let el three to fit e dat s after the last day of thrombopenia and then 
exceeded it for the next tt\o tteeks, the peak being reached from eight to 
Ittelte dats after the last day of thrombopenia (chart 1) After smaller 
doses tins increase abot e normal t\ as hardlt noticeable In the few animals 
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that survived large doses, the thrombopenia lasted many days (18 in one 
instance) When hemorrhages into the tissues had been numerous and 
extensive, the platelets reached very high levels Marked variations in the 
size and appearance of the platelets were evident both in wet and dry stained 
specimens Macroplatelets appealed as early as three to four hours after 
the administration of the serum mtrapentoneally (chart 2), when the num- 



Chart 2 Variations in the size of the platelets of four dogs after the intrapentoneal injection 
of antiplatelet serum (one count lost on tenth day) 


ber of platelets had only been decreased from one-half to two-thirds of their 
normal level They were not observed in the next 24 hours but reappeared 
as the platelet level began rising and were greatest in number from 52 to 72 
hours after the injection, when the largest forms were usually seen Foi 
the next four days they decreased steadily in numbers and eventually were 
replaced by smaller forms At this stage great irregularity in their size was 
er ident In contrast to normal platelets, they exhibited no hyalomere, were 
intensely basophilic and filled with daik, coarse gianules, a few had a fim- 
briated cytoplasm The appearance of macroplatelets often coincided with 
the return of the bleeding time to normal and the beginning of the rise in 
the platelet level (chait 1) Of 17 dogs on ivhich these observations were 
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made, 10 sho\\ed macroplatelets for the first time (during the course of the 
purpura) simultaneously with the return of the mean bleeding time to nor- 
' mal, 5, with the last long bleeding time determination, and 2, one and 
two days, respectively, after the bleeding time had returned to normal 
Their appearance coincided with the return of retractility to the clot and a 
diminution m the skin petechiae reaction (chart 1) The} vere seldom 
observed m appreciable numbers after the platelets rose to higher levels 
Eiytlnocytes After an intrapentoneal injection of a moderate dose, 
the erythrocytes invariably showed a slight reduction m numbers within 24 
hours (chart 1) Decreases were evident during the acute phase of purpura 
when hemorrhages were prevalent and the bleeding time prolonged After 
the hemorrhagic period ceased, they returned slowly to normal After re- 
peated moderate doses similar observations were made (chart 3) Large 



Chart 3 Effect of repeated injections of anti-dog-platelet goat senim followed repeated 
injections of anti-dog-platclct rabbit serum in one dog 


doses of the serum and the consequent longer phase of purpura depressed the 
erythroc} tes in four animals to a lc\ el below one million per cu mm N or- 
nioblasts appeared in the peripheral blood following these phases, after a 
particularly se\ere hemorrhage in one dog the} made up 36 per cent of the 
total number of red blood cells Hemoljsis in aariable degree vas alnajs 
observ ed in the blood smears during the acute stage of the attack 
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Leukocytes A slight leukopenia often appeared within the first six 
hours after an intraperitoneal injection It was generally follo-Aed the next 
day by a leukocytosis which lasted for several days (chart 1) The initial 
decrease in the leukocyte count took place at the expense of the lymphocytes, 
monocytes, and eosmophiles, even before the platelets had been reduced to 
their lowest levels Twenty-four houis aftei those cells began a return to 
their former level , the monocytes usuall}- went beyond it 52 hours after and 
the lymphocytes four days aftei wards The eosmophiles did not go beyond 
the level previous to the injection The rise in the total leukocyte count 
lesulted chiefly from an increase in the polymorphonuclear neutrophiles 
The peak of this rise coincided with the fiist CMdence of an increase in the 
platelet level of the penplieial blood As the platelets rose, the polymor- 
phonuclear neutrophiles returned graduall} to their previous level, the rela- 
tive proportions between the other leukocytes not showing any significant 
changes An immediate and marked leukopenia, which lasted a few hours, 
usually followed an intravenous injection of a moderate dose, within the 
first 5 minutes after such an injection, leukocytes swollen to twice their usual 
size, enmeshed m clumps of lysed platelets, were often observed in fresh wet 
preparations of the peripheral blood 

Mean Bleeding Time 

With moderate doses mtrapentoneally the mean bleeding time first 
showed a prolongation from three to five hours after the injection (chart 
1), sometimes even before the platelets had dropped below 100,000 per cu 
mm , It remained prolonged for 24 to 48 hours occasionally longer, but 
raiely more than four days Cuts made in the oral mucous membrane like- 
wise yielded a prolonged bleeding time during the acute phase Four 
minutes after an mtra\enous injection, a prolongation in the mean bleeding 
time could be detected At the height of an acute phase, the ear vein of one 
of the animals slowly dripped blood continuously for several houis while all 
about the wound hung thick, stratified blood clots In animals that survived 
large doses, a prolongation was maintained for several days 11 days in two 
instances Repeated injections of small or moderate doses at short intervals 
eventually failed to prolong the bleeding time while still having a destructive 
eftect on the platelets (chart 3) Eventually even the effect on the platelets 
vas lost Animals differed in the number of doses necessary to bring about 
this refractoriness One animal became lefractory after one moderate 
dose, another, after seien such doses 

Normally the bleeding time from the ear vein is greater in volume of 
output of blood’ per 15 seconds than that of the skin of the abdomen and 
thigh During the acute phase of purpura, the bleeding time of many of the 
animals exhibited wide variations in the output of blood m a given time 
inten al , a fairly small drop would be followed by one from one-half to five 
times its size, then large drops appeared in quick succession for the next two 
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or three minutes with a return to the drops of small size and so on, alter- 
nately The volume output of blood in a given time interval varied lemaik- 
ably in some instances A better idea was foimed of these vaiiations by col- 
lecting the blood issuing from the ear vein at 1 5 second intervals and meas- 
uring it Various rates of flow were obtained representing normal values 
(chart 4) During the acute stage the volume output of blood was visibly 
increased and irregular, whereas after recovery the opposite was obser^ed 
Toward the end of the phase of hemorrhages, and one day or more before 
the platelet count had shown an increase, the bleeding time from the ear vein 
often showed this pecuharit}'^ after a minute or so of a profuse flow of 
blood there Mould be a sudden stop with no subsequent bleeding When 
the platelet count ivas abo-\e normal levels the bleeding time became un- 
usually short both in duration (chart 1) and Aolume of output, often a cut 
into the skin would yield no blood whatever It ivas then that the skin was 
unusually tense and pale, the fine skin and conjunctival a essels being hardly 
A isible 

Changes in the Coagulation of the Blood The destruction of platelets 
by antiplatelet serum injected intraperitoneally pioduced at first a diminu- 
tion in the coagulation time of the blood, folloAved by a period of instability 
appearing betAveen 28 and 72 hours afterAvards and finally by a return to the 
normal duration (chart 1) After the intraA'enous administration of tlie 
serum the blood also became hypercoagulable during the initial period of 
platelet destruction (the first feiv minutes after the injection) That phase 
Avas soon replaced by one of prolonged coagulation Avith a sIoav return to 
normal as the platelets reached their former leA’^el A slight prolongation 
of the clotting time of the blood in rabbits and dogs has been found 
after intravenous injections of antiplatelet serum, Avith a sIoav return to nor- 
mal accompanying the rise in the platelets Such Avas thought to be the 
usual sequence of eA^ents after an injection of that serum To detect the 
phase of hypercoagulablht)^ hoAvever it is necessary to collect the blood dur- 
ing the actual period of platelet destruction, or, sa) , in the first three to f oui 
minutes Avhen the serum is giA'en intraA^enously, and AVithm the first thiee 
to five hours wdien gn^en intiapentoneally The phase of hypercoagulabil- 
ity IS perhaps the result of the great number of destroyed platelets in the 
cuculation, the subsequent period of thiombopema may partially account for 
the delayed coagulation 

Clot Reti action The method of judging this property of the clot de- 
pends on the setting of an arbitrary standard for irretractility ^ since platelet- 
fiee clots are normally capable of retraction under favorable conditions, as, 
for example, Avhen forces of adhesion are not dominant With clots handled 
under specified conditions, spontaneous sjmeresis diminished along Avith the 
decrease in the number of platelets and AA^as absent Avhen they Avent beloAv 
approximately 70,000 (chart 1) It disappeared Avithin the first 10 minutes 
after an intravenous injection During the period of purpura, the clots 
appeared soft, fractured easily, did not hold their shape Avhen remoA’^ed from 
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the vessel, and did not diy foi 24 horns and longei Clots became stiongly 
retractile, howevei, befoie the platelets had shown a substantial inciease 
from their low level (chart 1) 

Coitelations All correlations were apparently Imeai since no significant 
difference could be found between each coefficient and its corresponding 
latio, when Blakeman’s ® test was applied The highest correlation was 
between the number of platelets and the degree of clot retraction ( + 0 759 
+ 0 024) Second to it was that between the bleeding time and the degree 
of clot retraction ( — 0 630 + 0 04) These two correlations are not 
higher perhaps because of deficiencies m the method of measuring clot 
retractility The moderately high con elation found between the bleeding 
time and the degree of the skin petecliiae reaction ( + 0 546 + 0 022 ) may 
be traced to the influence of parallel changes m the number of platelets 
That the correlation is not higliei suggests that these changes alone do not 
account for the phenomena observed and that other factors must be searched 
for The moderate degree of correlation between clot retractility and the 
skin petechiae reaction ( — 0 554 + 0 039) may likewise be traced to 
changes in a common factoi, the platelets, thereby influencing both phe- 
nomena simultaneously There was an inverse correlation, moderately 
high, between the venous clotting time and the units of clot retraction 
( — ■ 0 462 + 0 044) , which may be explained m a similar manner 

The degree of correlation between the platelets and the bleeding time 
( — 0 424 + 0 026), and the platelets and petechiae reaction ( — 0 400 
+ 0 027), was lower than anticipated It was lower than the correlation 
between the bleeding time and petechiae reaction or between either one of 
these and clot retraction This points to a closer relationship of the bleeding 
time and petechiae reaction with the character of the clot than with the 
platelet level of the blood The diminution in the retractile power of 
thrombopenic clots may be related to the diminution or loss of elasticity of 
the skin observed during the height of an attack of purpura 

The similarity in degree between the coefficients for the platelets and 
bleeding time, and the platelets and the petechiae reaction suggests that what- 
e\er factors, aside from the platelets, influence the bleeding time, perhaps 
also play a part m the skin petechiae reaction The relatively lower degree 
of these two correlation coefficients is another point favoring the existence 
of these other factors There was a low correlation, not significant, 
between the mean bleeding time and the clotting time ( + 0 113 + 0 056) , 
this helps to reinforce the impression obtained clinically that changes m 
the coagulation time of the blood have very little effect on the bleeding time 
There was likewise a useless correlation, of no significance, between the 
number of platelets and the clotting time of the blood ( — 0 234 + 0 069) 
Ihis indicates that, although the platelet undoubtedly plays a part m the 
coagulation of the blood, this phenomenon is so complex that the rate of 
coagulation cannot be predicted from the number of circulating blood plate- 
lets alone It also suggests that whatever disturbances in hemostasis were 



848 


LEANDRO M TOCANTINS 


the result of the destiuction of platelets, changes in the coagulation of the 
blood did not contribute a laige share in originating or perpetuating them 

Discussion 

If macroplatelets may be consideied as evidence of increased or abnor- 
mal platelet regeneration, it is clear that this may begin within from three to 
four houis after the platelets ha\e been moderately reduced, m numbers 
by the antiplatelet sei um Their subsequent disappearance and absence dur- 
ing the next 24 houi s may be evidence that the young forms are destroyed 
by the circulating anti-serum or that no new forms can be regenerated be- 
cause of a disabling effect of the serum on the thrombopoietic tissues Per- 
haps the initial effect of the serum on these tissues is a stimulation to greatei 
activity, followed by a depression during which no giant forms are observed 
The uniform rhythm of their appearance also argues strongly against the 
proposed theory that “ m vivo ” the platelets are not destroyed by the 
seium^" and that their disappearance from the peripheral blood is only 
temporary If these forms bear a relationship to the mature platelet similar 
to that of the reticulocyte to the red blood cell, then the response of the mar- 
row to a sudden decrease in the number of circulating platelets is approxi- 
mately as rapid as the response of reticulocytes after a hemorrhage Steele 
found that the reticulocyte percentage of rabbits bled out of 35 per cent of 
then blood, increased within a few hours after the bleeding 

The \ariations m the volume output of the blood from wounds during 
the various stages of purpura suggest changes in the normal distribution of 
blood among the vessels oi alterations in then caliber, or m the pressure 
within them A bleeding time shorter than normal appears to have been 
previously recorded only by Russell in canaries with chronic malaria 

The correlation between the number of platelets and the bleeding time 
was not as high as might have been expected This is perhaps because (a) 
The number of circulating platelets may not give a true idea of the actual 
numbei of a^ ailable functioning platelets in the blood at a given time An 
increased utilization of platelets may take all the platelets being regenerated 
and leave no balance to swell the numbers in the circulation, this would 
explain the low platelet count with a normal bleeding time, if the latter were 
almost exclusively a function of the platelets {b) Collateral forces of 
hemostasis of a vascular or extra-vasculai nature may take a hand in the 
control of the bleeding during the thrombopenic interval The demonstra- 
tion of the presence and nature of such forces is difficult until more extended 
studies of the vessels are available The return of the tonicity of the skin to 
normal before the platelets have reached a high level may partially account 
for the diminution in the bleeding time With two exceptions, no really high 
correlations were found, which emphasizes the complexity of the mechanism 
of hemostasis and the multiplicity of factors involved in maintaining its 
integrity Among these factors should be considered the permeability of 
the vessels, the capillary and a enous pressure, the colloid osmotic pressure 
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and viscosity o£ the blood and the tension or elasticity of the tissues adjacent 
to the vessels These foices are known to play a pait in the movement of 
fluid to and from the vessels, it is natural to suspect them of influencing the 
escape of blood 

Summary 

V arious cytological and physical changes m the blood of dogs with ex- 
pel imental thrombopemc purpura are described and an analysis made of the 
extent of the correlation between these changes themselves and the external 
manifestations of the disease 

Morphological variations in the platelets Mere legularly observed soon 
after a diminution m their level m the peripheial blood as well as preceding 
their return to normal after a period of thrombopenia 

The volume and rate of output of blood pei unit time from a skin 
wound were increased and irregular during the acute phase of purpura and 
became markedly decreased in the flrst few days following recovery 

The highest correlations found Avere between the number of platelets and 
the degree of clot reti action, and between the latter and the mean bleeding 
time 

The correlations were of such a degree as to indicate that other factors 
than those under analysis aviII be found to play important roles m the 
mechanism of normal and impaired hemostasis 

I am indebted to Drs Thomas McCrae and H W Jones for their sympathetic support 
and to Miss Katherine Pierpoint for efficient technical assistance 
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A COMPARISON OF THE RATE OF ABSORPTION 
FROM NORMAL AND BURNED TISSUES '* 

By Edward C Mason, M D , B A C P , Pearl Paxton, M S , and H A 
Shoemaker, Ph D , Oklahoma C%ty, Oklahoma 

In 1925, Mason, Davidson et al published a senes of papers,^’ re- 
cording the observations made on animals which died m 15 to 18 hours as 
a result of a small piece of liver tissue left free within the abdomen While 
doing this work, we conceived the idea that death following burns was 
probably due to the same factors which caused the death of these animals 
Davidson,^ at the suggestion of Mason, introduced the tannic acid treatment 
of burns on the assumption that tannic acid would precipitate the dead and 
dying tissues and thereby prevent the absorption of toxic materials The 
splendid results obtained by Davidson, and subsequent workers, apparently 
justified our theory 

The theory of toxic absoiption accompanying burns has been held by 
numerous authors, and a vaiiety of substances has been claimed responsible 
for the cause of death following burns A very comprehensive list of such 
substances may be found m the paper of Fender,® on the subject of “ Lym- 
phatic Pathology in Relation to ‘ Toxins ’ of Burns ” More recently, 
Underhill ®’ ® expressed the idea that no absorption occurred from burned 

areas, and m support of this contention he presented data which showed 
delayed absorption of such substances as strychnine and phenolsulphone- 
phthalem from burned areas From his observations he concluded that 
within a period of less than two hours following a burn there is a marked 
increase in permeability “ The increased permeability of capillaries ap- 
pears to be in one direction only , namely from the blood to the tissue fluids 
From the tissue fluid to the blood there is an apparent decreased perme- 
ability ” ' As a result of his studies, Underhill stressed the leplacement of 
body fluids, lost from the burned area, as the principal therapeutic measure 
He considered that the local treatment of bums was of secondary import- 
ance We have continued the study in order to determine if substances 
other than strj'chnme and phenolsulphonephthalein are absorbed from burned 
areas We have selected potassium iodide, a readily diffusible substance 
of relatively low molecular weight, and have studied the rate of excretion 
following subcutaneous injections m normal and burned animals 

Experimental 

Normal rabbits were used to determine the rate of excretion of potas- 
sium iodide injected beneath the skin of the abdomen, the amount of potas- 

1^3.* Presented before the American Physiological Society, Detroit, Michigan, April 13, 

From the School of Medicine, UniversiO^ of Oklahoma 
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Slum iodide being 5 c c of a 2 29 per cent (approximately isotonic) solution 
per kilogram of body weight The per cent of potassium iodide excreted 
by such normal rabbits varied greatly, the greatest total excretion for 36 
hours being 55 4 per cent of the total potassium iodide injected, while the 
lowest was 21 7 per cent Repeating the determinations, we found that 
animals which excreted a high percentage on the first test also excreted ap- 
proximately the same amount on the second test and, likewise, those ex- 
creting a low percentage on the first test also excreted a low percentage on 
the second The urine was collected b}”^ catheterization each 12, 24 and 36 
hours following the injection The amount of potassium iodide excreted 
was determined by a method developed by one of us (H A S which is an 
adaptation from a variety of existing methods Briefiy, the method in- 
cludes the destruction of the organic material by oxidation and the conver- 
sion of the iodide to lodate b)^ bromine water in a slightly acid solution 
Potassium iodide is added, and the hbeiated iodine is titrated, using sodium 
thiosulphate with starch as the indicator 

While the animals were completely anesthetized, a burned area was pro- 
duced on the abdominal surface, and six hours following the burn, potas- 
sium iodide was injected subcutaneously m the burned area, the amount of 
potassium iodide used being the same per kilogram of body weight as was 
injected into the normal rabbits 

The data obtained from the normal and burned rabbits appear in the fol- 
lowing table 


The Rate of Excretion of Iodides Absorbed from Normal and Burned Areas 



The cross-hatched bar represents iodide excretion bv the normal animals 
ihe solid black bar represents iodide excretion by the burned animals 
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The values are expressed as the total per cent of potassium iodide recovered 
at the end of 12, 24 and 36 hours It will be observed that the excretion is 
essentially the same in both the normal and burned animals Three rab- 
bits excreted slightly more in the normal state and three excreted slightly 
more in the burned state While one animal’s output was practically the 
same before and following the burn, this rabbit No 7, developed a respira- 
tory infection during our study and died shortly after the completion of the 
experiment No urine was obtained from rabbit No 6 by catheterization 
at the end of the first 12 hours, and none was obtained from normal rabbit 
No 7 for the 12 and 24 hour periods, however, by washing the cage and 
collecting the total output, we obtained results quite comparable to the other 
labbits 

Discussion 

The experience during the late World War demonstrated the fact that 
the absorption of extracts of freshly crushed tissue and extracts of autolyzed 
tissue caused toxic symptoms The generally accepted treatment became 
that of debridement, and the results verified the contention that a wound 
freed of dead and dying tissue gave the patient a better chance for recovery 
This theory was also strongly supported by the studies of Cannon on 
wound shock 

More lecently this old conception has been attacked,^"’ and evidence has 
been presented to support the theoiy that with the presence of injured tissue 
injuied either mechanically or by burning, theie occurs an outpouring of 
body fluid into the injured area, and such fluids repiesent blood serum or 
blood plasma It is further claimed that the resulting blood concentration 
will account foi all the sj-mptoms and pathological changes which occur in 
“ secondary shock ” 

In support of the oldei idea of “ wound shock,” Alason and Nau^* have 
recently presented evidence that the absorption of pioducts of autolysis of 
sterile liver does produce definite pathological changes within the host 
Also, the marked decrease in mortality,"® from 28 to 15 per cent, lesultmg 
in the use of tannic acid in the treatment of bums suggests that the toxic 
material is precipitated by the tannic acid and its absorption prevented 
Quite recently Blalock has agreed that the absoiption of extracts of injured 
tissue (burned tissue) may be the cause of shock The following quotation 
IS taken from his discussion"® ‘Fust, I would like to state that I believe 
some instances of shock are due to the absorption of toxic products The 
action of toxic material is probably the mam factor in producing death in 
the patient who has intestinal obstruction with strangulation of the blood 
supply I believe that deaths which occur from thiee to ten days following 

prod^iLts^”^^ absorption of protein decomposition 
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Conclusions 

1 A readily diftusible substance of low molecular weight, such as 
potassium iodide, is absoibed from burned areas 

2 Death occuinng several days follo\Mng severe burns is due mainly 
to the absorption of pi otein decomposition products 
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STUDIES IN MULTIPLE SCLEROSIS 

VIII ETIOLOGIC FACTORS IN MULTIPLE SCLEROSIS ' 

By Tracy J Putnam, MD, Boston, Massachusetts 

The Experimental Production of Lesions Simulating Multiple 

Sclerosis 

In previous communications, it has been pointed out that lesions closely 
lesembling typical plaques of multiple sclerosis may be pioduced m animals 
m either of two ways by the subcutaneous injection of minute doses of 
tetanus toxin and by expel imental obstruction of cerebi al venules * In 
each case sclerotic lesions could be demonstrated only after an interval of 
several months from the original injury The earlier lesions closely le- 
sembled those of “ post-mfectious encephalomyelitis,” a disease occasionally 
seen following measles ® and vaccinia ^ and often without obvious antecedent 
Areas of demyelmation, with relative persistence of axis cylinders, accom- 
panied by infiltration in the early stages and gliosis later, have also been 
described as a result of carbon monoxide poisoning with venous thiombosis,® 
and chronic cyanide poisoning ® 

By themselves, these experimental lesults prove little in regard to the 
human disease of multiple sclerosis They do suggest, however, that 

1 " Post-infectious encephalomyelitis ” and multiple sclerosis may 
lepresent the same pathologic process at diffeient stages with variations in 
intensity 

2 Local anoxemia, oi more specifically local renous obstruction, should 
receive consideration as the immediate cause of the primary demyelmation 

3 The process may be precipitated in some way by an organic toxin, 
and probably by any one of many 

None of these propositions is entirely new, but appaiently no attempt 
has been made to interrelate them Indeed, they have been considered 
almost mutually exclusive Thus multiple sclerosis has been looked upon 
as a toxic disease, and therefore not ciiculatory, or as an infectious disease 
and therefore not toxic Befoie attempting to harmonize these points of 
view, let us see what may be said for each of them separately 

“ Encephalomyelitis ” and Multiple Sclerosis as Manifestations 
OF the Same Pathologic Process 

The essential similarity between “ encephalomyelitis ” (especially the 
post-measles and post-vaccinal forms) and multiple scleiosis has frequently 

♦Received for publication October 3, 1935 (Presented before the Section of Ner\ous 
and Mental Diseases of the American Medical Association, Atlantic Qty, June 12, 1935 ) 

From the Neurological Unit, Boston City Hospital and the Department of Neurology, 
Har^ard l^Iedical School, Boston, Massachusetts 

The expenses of this investigation were defrayed in pait by the Multiple Sclerosis 
Fund of Har\ard Unnersity 
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been affiimed,' and almost as frequently denied ® The points of similarity 
between the two diseases which are usually pointed out aie the patchy dis- 
tribution of the lesions, which sui round venules of the white matter, and 
the predominant involvement of myelin, axis cylinders often remaining 
relatively intact On the other side of the question, it has been asserted 
that the lesions of the acute disease are more diffuse than those of multiple 
sclerosis, and this is doubtless true m some instances In these cases the 
picture as a whole is much more similar to that of diffuse sclerosis or 
Schilder’s disease This condition, however, is probably to be considered 
a variant of multiple sclerosis* Furthei, it has been objected that there 
IS much more extensive loss of axis cylinders in tlie lesions of “ disseminated 
encephalomyelitis ” than in typical sclerotic plaques This is probably 
true, but it must be remembered that the patient has died at the height of a 
severe acute process in most cases of the former disease coming to autopsy, 
while a milder process, such as multiple sclerosis, might be expected to allow 
the survival of axis cylinders in greater numbers Even m multiple 
sclerosis, extensive loss of axis cylinders is common, as all modern investi- 
gators have reported In a series of 35 separate plaques from 11 cases of 
multiple sclerosis studied with this question m mind, almost complete de- 
struction of axis cylinders was found in eighteen A case reported by 
Walthard is often cited as direct evidence that post-measles “ encephalitis ” 
IS not the equivalent of multiple sclerosis The patient died three months 
after a typical onset, and at autopsy a considerable loss of axis cylinders was 
found in most of the lesions Perhaps more relevant, however, may be the 
cases of Cramer and of Schlesinger,’^* in both of which the patients sur- 
vived an unmistakable post-infectious “ encephalitis ” for many months and 
in both of which typical sclerotic plaques (figure 1) containing relatively 
intact axones were found post mortem Walthard’s case may then be con- 
sidered a transitional form of which a number have been reported ®’ 

Gliosis, wdnch is a striking feature of multiple sclerosis, would scarcely 
be expected in an acute process It is, howevei , not as specific for multiple 
sclerosis as has sometimes been supposed Lesions with loss of myelin but 
with little or no gliosis occur side by side wnth typical sclerotic plaques, and 
on the other hand, areas of secondary degeneration in other pathologic con- 
ditions of comparable age and intensity with those of multiple sclerosis de- 
velop quite as dense a glial scar (Figures 2 and 3 ) It is probably a 
general rule that once myelin has been broken down, it cannot regenerate in 
the adult central nervous system, and that m3’-ehn loss is repaired by a 
glial fibrosis which grows denser and less cellular with the passage of years 
An exception to the rule is seen in such conditions as the degeneration ac- 
companying primary anemia, m which gliosis appears to be inhibited b}' 
some nutritive lack 

Additional points of similarity between “ encephalomyelitis ” and mul- 
tiple sclerosis, which haie apparent^ escaped notice, are the \ascular ob- 
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Fir 1 Typical sclerotic plaques in the pons, from the brain of a boy of 7, tvho died 
22 months from the onset of a chnitallv typical post-measles “encephalomyelitis,” after a 
course marked by remissions and exacerbations (After Schlesinger i®) 

structions and engorgement and the peiivasculai hemoiihages seen in both, 
as will be described below 

It IS assumed by most writers on the subject, often without any dis- 
play of evidence, that an “ encephalomyelitis ” in which an infiltration with 
hematogenous cells occurs must be due to a filteiable viius if it occurs m 
the course of a virus disease Infiltration with lymphocytes and leukocytes 
is, however, common m the vicinity of softenings and tumors Further, 
Rivers^® has pointed out that all known vuus diseases lead primarily to 
either a necrosis or a proliferation of parenchymal cells, or both, while in 
“ encephalomyelitis ” of the type in question the chief damage is to cell 
appendages, and m particular to the myelin which is probably to be con- 
sidered as intercellular substance 

Vascular Lesions and Demyelination 

In addition to the experimental data already presented, there is evidence 
from the pathology of other diseases that disturbance of circulation may 
lead to loss of myehn and to gliosis Thus the ordinal y foims of arterio- 




Figs 2 and 3 Loose filmj gliosis (figure 2) from a plaque from a 
of multiple sclerosis, for comparison with the dense gliosis in a degenerated \ ° 

3) secondary to a capsular apoplexy 10 years previous Note also the aose 
cylinders in the sclerotic plaque Iilasson stain, oil immersion lens 
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scleiosis may pioduce small lesions m the neivous system m which the m)elin 
suffeis fai moie than the axis cylinders In human as well as m expeii- 
mental caibon monoxide poisoning, areas of demyclination may be situated 
in relation to thiombosed veins,® and m one well studied case, exposure to 
carbon monoxide apparently precipitated a fatal exacerbation of multiple 
sclerosis In the condition known as chronic subcortical encephalopathy, 
plaques closely resembling those of multiple sclerosis occur obviously as a 
result of vascular obstruction 

Alterations in the blood vessels have long been recognized in multiple 
sclerosis, and formerly a good deal of emphasis was laid upon them as 
possibly of importance m the etiology of the disease, for example, by Wil- 
liamson,'® Ribbert,®® and Borst It was usually assumed that the vascular 
abnoimahty permitted the escape of a toxin or “ toxic lymph ” into the sub- 
stance of the brain More recent writers, such as Hassm,®® have dismissed 
the vascular changes as secondary to the paienchymal degeneration The 
perivascular infiltration may well be accepted as the cause of adventitial 
proliferation, but it seems open to question whethei the obstructions, dila- 
tations, and perivascular hemorrhages which have been described could be 
explained on a similar basis 

In “ post-infectious encephalomyelitis ” vasculai engorgement has been 
reported by most observers, thiomboses by several, and perivascular hemor- 
rhages by some The presence of thiombi m post-measles “ encephalitis” 
has received especial attention from Kreider in Fenaro’s laboratory 

It seemed worth while, therefore, to make a special leview of the subject 
This pioved not as easy as had been anticipated Aside fiom the difficulties 
of collecting material,'^ it was found that the oidinary routine stains and the 
usual neuropathologic methods were entiiely inadequate for a study of 
thrombi and finer vascular changes Finally, Masson’s stain on paraffin 
material was tried, and appeared satisfactory The results of the investiga- 
tion will be published in detail elsewhei e, and are merely summarized here 

In a case of post-vaccmal “ encephalitis ” and m another histologically 
similai case, but without known etiology, the vascular changes may be sum- 
marized as extreme engoigement, phagocytosis of brown pigment with and 
without perivascular hemorrhage and intravascular clot formation In 
numerous vessels, large and small, there were masses of platelets, a heavy 
deposit of fibrin adherent to the walls and endothelial proliferation (figure 

4) 


In every one of 14 cases of multiple scleiosis in which material was avail- 
able for adequate study, marked vascular changes were observed The 
adventitial proliferation, doubtless a result of perivascular infiltration, has 
already been referred to In addition, an engorgement, tortuosity and pro- 
liferation of veins in the vicinity of plaques were striking (figure 5) 
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Fig 4 PosMaccinal “encephalitis” Engorged vessel, containing a mass 
adherent to the walls and clumps of leukocytes Cells are growing along a fibrin strand 
(arrow) Masson stain, oil immersion lens 
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Bi own pigment was seen in endothelial and adventitial cells Clots of fibrin 
and leukocytes occuiied in vessels of vaiious sizes, but they were less nu- 
merous and intense than in the cases of “ encephalomyelitis ” In some of 
them, invasion by endothelial cells could be demonstiated (figure 6 ) Com- 
plete occlusion of vessels by fibious tissue was encounteied with consideiable 
f 1 equency 

Can these changes be secondary to the parenchymal degenei ation ^ A 
similar study was made of the vicinity of old softenings, which had produced 
massive secondary degenerations accompanied b)'- dense gliosis The vessels 



Fig 6 Multiple sclerosis Platelet clot adherent to wall of vessel, with fibroblast (arrow) 
growing orer the surface Masson stain, oil immersion lens 


in such areas were approximately normal in size and number, not engorged, 
their walls contained no pigment, and tlieir lumens contained no clots There 
was often a thickening of the adventitia, which occasionally still held a few 
phagoc3itic cells 

Since, therefore, the a ascular obstructions and dilatations seen m multi- 
ple sclerosis and “ encephalomyelitis ” are not regularly encountered m other 
types of degeneration, and since demyelmation may be produced experi- 
mentally by venous obstructions, it seems reasonable to conclude that the 
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thromboses are primarj to the changes in the nervous tissues, and not sec- 
ondary The histologic details will be discussed more fully in a paper now 
m preparation 

The Part Played by Toxins and Other Exogenous Factors 

It has often been pointed out that the exacerbations of multiple sclerosis 
are apt to follow infections of various soits Pregnancy, trauma, chilling, 
the injection of foreign protein, and severe emotional strains are also men- 
tioned as precipitating attacks V on Hoesshn,"’ who has recently reviewed 
the subject, finds that one or the other of the factors mentioned appeared to 
be associated with the onset or progression of the disease in a large pro- 
portion of the cases which he studied He concludes that there is probably 
also a predisposition to multiple sclerosis which is perhaps inherited 

If the lesions of multiple sclerosis are the result of thrombosis, it appears 
natural to seek the predisposing factor in the coagulating mechanism of the 
blood Bnckner has described an abnormal lipolytic activity in the serum 
of patients suffering from multiple sclerosis, and McKenna has pointed 
out that a leukocytosis is frequently found It is not obvious, however, 
just how such abnormalities have a bearing on the presumed occurrence of 
thromboses 

The matter appears clearer since Solomon and Simon demonstrated 
a functional abnormality in the clotting time m a series of patients with 
multiple sclerosis Injection of adrenalin or of typhoid vaccine caused a 
more marked and more prolonged decrease in clotting time (that is, increase 
in coagulability) than in normal controls or patients with other neurologic 
diseases 

The mechanism of this increased lability of blood coagulation is still 
under investigation It has been found that the blood fibrinogen is high in 
the majority of cases of multiple sclerosis examined The blood calcium 
is within normal limits No constant abnormality has been demonstrated 
in the platelet count, but in some instances there appears to be an abnormahtj 
in the behavior of the platelets It is possible that some of the tests may be 
of diagnostic value 

The results of these im estigations may be taken, then, to support the 
suggestion that some fundamental disorder of the blood leads it to clot in 
the cerebral venules of the central nervous system as a result of stimuli, 
infections, pi egnancy or emotional upsets which normally would lead onlj to 
a mild increase m coagulability 

Therapeutic Implications 

No attempt has been made as yet to formulate a definite therapeutic 
piogram on the basis of the theory which has been outlined, but it is not 
difficult to visualize ^arlous methods rihich might be tried It might be 
possible, foi example, to lower die level of fibrinogen by diet, or to cause 
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a decrease in the numbei of platelets, oi to administer a suitable anti- 
coagulant drug It seems wiser, however, first to define the fundamental 
abnormality more clearly, if only because of the extraordinary difficulty of 
reaching a true estimate of the results of tieatment simply from sympto- 
matic and neurologic changes 

Obviously, the presumed exciting factors should be avoided if possible 
Infections, accidents, and emotional upsets are not easily circumvented, but 
female patients should be advised not to become pregnant 

Certain negative conclusions are evident Little is to be hoped for fi om 
antiseptic tieatment Heat treatment and cervical sympathectomy can have 
scarcely more than temporary value, if any Tieatment by injection of 
foreign protein is certainly to be avoided 

Summary 

1 The histologic features of the lesions of multiple sclerosis have been 
produced experimentally in animals m two ways by the injection of minute 
doses of tetanus toxin, and by obstruction of cerebral venules 

2 Thrombi and obstructed vessels have been observed in the lesions of 
multiple sclerosis, and m those of “ post-mfectious encephalomyelitis,” ap- 
parently an acute form of the same pathologic process 

3 It has been recognized, although rather vaguely, that there may be 
an association between the exacerbations of multiple scleiosis and infections, 
pi egnancy and accidents 

4 Recent clinical investigations have shown that, although the clotting 
time IS usually within normal limits m cases of multiple scleiosis, the co- 
agulability of the blood is greatly increased by the administration of 
adrenalin or of typhoid vaccine, as compared with controls 

5 Therefore, there is piobably a fundamental abnormality in the blood 
in multiple sclerosis, which interacts with endogenous or exogenous factors 
to cause thrombi in the cerebral venules 

REFERENCES 

1 Putnam, T J , McKenna, J B , and Evans, J Experimental multiple sclerosis in dogs 

from injection of tetanus toxin, Jr f Psychol u Neurol , 1932, iv, 460-467 

2 Putnam, T J “ Encephalitis ” and sclerotic plaques from experimental venular obstruc- 

tion, Arch Neurol and Psychiat (In press ) 

3 Ferraro, A , and Scheffer, J H Encephalitis and encephalomyelitis in measles a 

pathologic report of six cases, Arch Neurol and Psychiat , 1931, xxv, 748-782 

4 Hassin, G B , and Geiger, J P Postvaccinal (cowpox) encephalitis. Arch Neurol 

and Psychiat , 1930, xxiii, 481-493 

5 Meter, H Experimentelle Erfahrungen uber die Kohlenoxydvergiftung des Zentral- 

nervensystems, Ztschr f d ges Neurol u Psychiat , 1928, cxii, 187-212 

6 Ferraro, A Experimental toxic encephalomj elopathy, Psychiat Quart, 1933 vn, 267- 

283 

7 Pette, H Infektion und Nenensystem, Deutsch Ztschr f Nervenh , 1929, cx, 221-289 

8 Hassin, G B , and Bassoe, P Multiple degenerative softening versus multiple sclerosis. 

Arch Neurol and Psjchiat, 1922, vii, 613-628 



STUDIES IN MULTIPLE SCLEROSIS 


863 


9 WmTHAJi, F Small foci of demvelinization m the cortex and spinal cord in diffuse 
sclerosis — their similarity to those of disseminated sclerosis and dementia paralytica, 
Arch Neurol and Psychiat , 1932, xx\ii, 1380-1401 

10 Putnam, T J Studies in multiple sclerosis VII Similarities behseen some forms 

of “ encephalomj ehtis ” and multiple sclerosis, Arch Neurol and Psychiat (In press ) 

11 Walthard, K M Spatstadium einer “Encephalitis” nach Maseru, Ztschr f d ges 

Neurol u Psychiat , 1930, cxxiv, 176-193 

12 Cramer A. Begmnende multiple Sklerose und akute Myelitis, Arch f Psychiat , 1888, 

XIX, 667-683 

13 ScHLEsiNCER, H Zur Frage der akuten multiplen Sklerose und der Encephalomyelitis 

disseminata im Kindesalter, Arb a d neurol Inst a d Wien Univ , 1909, xmi, 410^34 

14 Cfstan, Riser and Planqufs De la neuromvehte optique, Re\ Neurol , 1934, xh, 741- 

762 

15 WoHiwiLL, F Zwei seltene Koinplikationen bei multipler Sklerose, Jr f Psvchol u 

Neurol , 1928, xxxvii, 408 

16 Putnam, T J , McKenna, J B , and Morrison, L R Studies in multiple sclerosis 

I The histogenesis of experimental sclerotic plaques and their relation to multiple 
sclerosis, Jr Am Med Assoc , 1931, xcvii, 1591-1595 

17 CoNF, W , and Barrera, E E The brain and the spinal fluid in acute aseptic cerebral 

embolism. Arch Neurol and Psychiat, 1931, xxv, 523-547 

18 Rivfrs, T Filterable viruses (edited bv Rners), 1928, Williams and Wilkins, Baltimore 

(See especially Chapter I by Rivers and Chapter IV by Cowdrj ) 

19 DE Rent I, G S The structure of cells m tissues as revealed bv microdissection II 

The physical properties of the living axis cylinder in the myelinated nerve fiber of the 
frog, Jr Comp Neurol, 1929, xlvii, 405-425 

20 Hilpert, P Kohlenoxydvergiftung und multiple Sklerose, Arch f Psychiat , 1929, 

Ixxxix, 117-130 

21 Globus, J H, and Strauss, I Progressive degenerate e subcortical encephalopathy. 

Arch Neurol and Psychiat , 1928, xx, 1190-1228 

22 Williamson, J B The earl) pathological changes in disseminated sclerosis, klan- 

chester Med Chron , 1894, xix, 373 

23 Ribbfrt, H Uber multiple Sklerose des Gehirns und Ruckenmarks, Arch f path Anat 

u Physiol , 1882, xc, 243 

24 Borst Die multiple Sklerose des ZentralnerT ensystems, Ergebn d allg Pathol u 

path Anat , 1903-1904, ix, 67 

25 Hassin, G B Studies in the pathogenesis of multiple sclerosis. Arch Neurol and 

Psychiat , 1922, vii, 589-607 

26 Kriider, P G Measles encephalomyelopathy ivith venous thrombosis (To appear ) 

27 \ON Hoesslin, R Dber multiple Sklerose Exogene Aetiologie, Pathogenese und Ver- 

lauf, 1934, Lehmann, Munchen 

28 Brickner, R M Studies on the pathogenesis of multiple sclerosis. Arch Neurol and 

Psychiat , 1930, xxiii, 715-726 

29 McKenna, J B The incidence of fever and leukocytosis in multiple sclerosis. Arch 

Neurol and Psychiat , 1930, xxiv, 542-549 

30 Solomon, P , and Simon, B The blood coagulation in multiple sclerosis (abstract only) , 

Jr Nerv and Ment Dis , 1935, Ixxxi, 69 



CORRELATIONS OF THE ENDOCRINE SYSTEM ‘ 

By David Landsborough Thomson, Ph D , Montreal, Canada 

Until recent years, all discussions of the interrelations of the different 
endocrine glands were in effect discussions of a single simple diagram which 
was introduced by Eppinger, Falta and Rudinger as long ago as 1908, and 
which IS still to be found in certain textbooks of physiology and of medicine 
at the present day The diagram took the form of a triangle, whose apices 
represented the pancreas, the thyroid, and the adrenal medullae, between 
the two last-mentioned, a mutually synergistic relation was supposed to 
exist, while the two other sides of the triangle represented reciprocal in- 
hibitory actions It was not founded upon any \ery impressive assemblage 
of experimental data, it obviousl)' left out of count members of the endo- 
crine system whose importance is now more geneially recognized, and it 
gave no explicit suggestion of the nature of the antagonisms and syner- 
gisms postulated 

From a purely theoretical standpoint, we may recognize that there are 
three entirely different mechanisms possible, each of which may lead to one 
hormone appearing to act as an antagonist to some other hormone In the 
first place, the two hormones might react chemically with one another, as 
an acid reacts with an alkali, to their mutual destruction, so that chemically- 
equivalent amounts of the two hormones, administered together or secreted 
simultaneously, would exactly cancel out, with unequal mixtures, the phy- 
siological effect would be determined by the difference in the amounts of 
the two hormones, and could be calculated by subtraction 

In the second place, the two antagonistic hormones may act upon the 
same responsive tissue, but produce therein opposite or at least incompatible 
reactions Arguing by analogy from the few instances that have received 
satisfactory study, by Clark,- Gaddum,® and others, we may regard it as 
probable that in such a case the physiological effect of combined action is 
to be calculated, not by subtraction, but by division , that is, that it depends, 
not on the difference, but on the ratio between the two substances 

There is yet a third possibility one hormone may act upon the endocrine 
source of some other hormone, so as to inhibit its activity, and decrease the 
rate of secretion This may also give rise to an apparent antagonism, which 
may be physiologically or clinically conspicuous but will tend to disappear 
in experiments of the pharmacological type in which both the active prin- 
ciples are introduced in known amounts The action of any one hormone 
upon some other endocrine gland may be direct or indirect, it may take 
place by^the mediation of the nervous system, or of some third endocrine 
gland whose participation in the process may easily escape notice 

*Read at the Philadelphia meeting of the American College of Physicians, April 30, 

1935 

From the Department of Biochemistry, McGill University, Montreal 
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It IS easy to see that these are three fundamentally different types of 
antagonism, and that there are three analogous and parallel different types 
of synergistic action, all theoretically possible Diagrams such as that set 
up by Eppinger, Falta and Rudinger make no attempt to distinguish between 
these three possible tjpes of antagonism, or of s}nergism, but today we 
are dissatisfied with such vague positions, since in many instances the nature 
of the observed antagonistic and synergistic effects has been more or less 
fully elucidated 

No examples of the first type of intei action between hormones have 
been established, and it does not at present seem probable that direct chem- 
ical reaction between different hormones occurs in the body It was for- 
merly usual to speak of the relation between the characteristic male and 
female sex hormones in such terms , but it is now clear that such a view is 
physiologically untenable and, at least for andiosterone and the estiin 
group, chemically impossible 

The second t}pe of interaction is well exemplified by the ovarian hor- 
mones estrin, the folhculai hormone, on the one hand, and the corpus 
luteum hormone, progestin, on the other Both act upon the same group 
of responsive tissues, m the uterus, the vagina, and the mammarj glands , 
m some cases, or in some circumstances, their actions are incompatible The 
enormous difficulty of obtaining the characteristic vaginal response to estrin 
in the presence of an active corpus luteum is well known , and the suppres- 
sion of the usual uterine responses to progestin (progestational prolifera- 
tion, sensitization to trauma) by administration of estrin has been described 
many times On the mammary gland, however, these two hormones haie 
similar or complementary effects Even m the case of a single tissue, the 
endometrium of the rodent uterus, the two hormones may be in some re- 
spects antagonistic and in others synergistic this tissue, when sensitized 
by a relative excess of progestin, responds to certain types of trauma by the 
formation of a large mass of decidual cells, the deciduoma of Loeb * , this 
reaction can be prevented by the administration of estrin A tumor-hke 
mass of quite different, conspicuously hydropic character may develop, in 
response to the trauma of slitting in the presence of both estrin and pro- 
gestin ® In the formation of this type of tumor, which has been called the 
endometrial mole, progestin appears to reinforce and enhance the action of 
estrin , whereas, m the formation of the deciduoma type of tumor, from the 
same tissue, estrin inhibits the action of progestin 

Endocrine interrelations of this type may be exceedingly complex Thus 
the glycogen-stonng cells of the liver are influenced by insulin, adrenalin, 
the thyroid hormone, probably the hormone of the adrenal cortex, and pos- 
sibly a hormone of the anterior pituitary, nor are they indifferent to less 
specific changes in the composition of the blood supplying them, 'such as 
changes in hydrogen-ion concentratiorl and sugar concentration It is 
obvious that so tangled a skein is not easil} unravelled , and that the effect 
upon the Iner gtycogen of treatment Avith an anterior pituitary extract 
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(which may have a diiect action, but is likely also to affect the thyroid and 
the adrenal cortex and to act upon metabolism m various ways both direct 
and indirect) is not easily interpreted 

Such discussions lead naturally to a survey of the third type of endo- 
crine correlation the effects, stimulating or inhibitory, that a hormone may 
have upon some other endocrine gland The most familiar, and undoubtedly 
most important instances are the dependence of the thyroid, the gonads, 
and the adrenals upon the anterior pituitary It is well known that hy- 
pophysectomy leads to an almost complete cessation of activity, and to 
striking atrophic changes, in these dependent organs , and that these effects 
of hypophysectomy may be corrected, temporarily at least, by replacement 
therapy with suitable pituitary extracts Moreover, the anterior lobe itself 
IS affected by changes in the activity of these dependent organs, the gonads, 
the thyroid, and (probably) the adienal cortex It is certain that these 
leciprocal relationships between certain glands and the anterior pituitary 
play a predominant pait in the correlation of the endocrine system, and 
they cannot be passed over thus briefly 

In the meantime, however, it is interesting to note that while the im- 
portance of these pituitary correlations is ever moi e widely appreciated and 
applied in interpretation, there are relatively few other instances of action 
of hormones upon endocrine glands A number of supposed cases of this 
type of interrelation have been shown, by further study, to be indirect 
actions, or to be non-specific Thus the fact that the normal rhythm of 
estrus IS usually interrupted by destruction of the adrenal cortex does not 
indicate a direct action of the cortical hormone upon the ovaries, since it 
has been shown ® that if the general condition of the adrenalectomized rat 
can be satisfactorily maintained by supplying large amounts of salt, the 
estrus cycles continue The anestrus after adrenalectomy is therefore the 
reflection of a generalized cachexia and comparable to the anestrus of star- 
vation , It is probable that the anestrus observed in experimental hyperthy- 
roidism is, in part at least, of similar origin and not to be regarded as evi- 
dence of a specific action of the thyroid hormone upon the ovaries There 
IS some reason to believe, however, that the thyroid hormone has a direct 
influence upon the development of the islets of Langerhans,^ and that the 
ovarian and testicular hormones cause atrophic involution of the thymus ® 

111 the above-mentioned instances the effect appears to be specific, and it 
IS likely, though not certain, that it is direct There are other cases in which 
specificity is not in question, but which must be regarded as indirect The 
statement that administration of adequate doses of insulin leads to discharge 
of adrenalin is merely an abbreviated Avay of saying that the insulin usually 
produces a fall in blood sugar, which m turn stimulates the nervous centers 
controlling adrenalin secretion ® 

Xmong these indirect correlations of this type, none are more interesting 
at tliApresent day than those in which the anterior pituitary plays the media- 
ting rclle Before these can be discussed, it will be necessary to examine 
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more closely the direct linkages involving the anterior pituitary The niul- 
tiphcit} of endocrine activities with which this minute gland has been credited 
has become almost a b}word, and it is too true that some investigators, 
discovering some minor consequence of injections of pituitarj' extracts, 
have been uncritically rash m assuming a direct specific mechanism and 
postulating a new pituitary hormone Nevertheless, the fractionation of 
pituitary extracts into partiall)'--pui ified products has shown, b)’^ the manner 
m which the manifold activities of the crude original extract have been dis- 
tributed among the final fractions, that the situation is extremely complex 
This chemical dissection of the gland, though far from complete, already 
permits one to say with some degree of confidence that at least seven distinct 
and separable hormones are present m the crude extracts Prolactin, which 
develops the crop-gland of the pigeon, and brings the developed mammary 
gland of the mammal into active secietion, possesses distinctne chemical 
properties which permit its separation from the other active principles 
Equally distinctive, though very different, are the properties of the adreno- 
tropic hormone, assayed by its power to restore the atrophic adrenal cortex 
of the hypophysectomized rat It does not seem possible to doubt that 
there are two actne principles affecting the ovary, one primarily follicle- 
stimulating and one promoting luteimzation The thyreotropic hor- 
mone, which causes hjqierplastic changes m the thyroid gland and increased 
secretory activity m susceptible animals, may be separated from the fore- 
going The ketogenic principle, which m some unexplained but probably 
direct manner intervenes m metabolism to cause an accumulation of acetone 
bodies m the blood, is found to be distributed among various fractions in 
such a way that it cannot be identified with any of the other accepted hor- 
mones The growth hormone may be obtained reasonably free from the 
others Beyond this it does not, at present, seem profitable to go It 
has already been hinted that the principles above mentioned can, m so many 
different ways, play a part in carbohydrate metabolism, that the existence 
of a specific hormone acting directly thereon is very hard to establish, if 
such a substance exists, it is hard to separate from the growth hormone A 
dependence of the parathyroids upon the anterior pituitary seems rather 
clear in some species,^^’ but the evidence for a specific pituitary hormone 
with a direct action on the parathyroids is relatively scanty Other pos- 
tulated pituitary hormones rest upon still more slender bases 

The importance of the anterior pituitary in endocrine correlations is 
only in part due to the fact that its hormones control other endocrine glands , 
It IS also partly due to the fact that these glands reciprocally influence the 
anterior lobe This aspect of the question has been studied m three some- 
what different ways In the first place, histological changes or gross changes 
in the anterior lobe may be noted after the ablation of some endocrine gland 
or after the administration of some endocrine principle The existence of 
an effect may be demonstrable in this way, but the nature of the effect 
remains somewhat obscure When only two pituitary hormones — growth 
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and gonadotropic— were recognized, it was tempting to connect them with 
the two chief types of granulated cells m the anterior lobe, and to interpret 
histological changes accordingly, but if at least seven hormones are pos- 
tulated, the interpretation can hardly be carried out in detail 

Secondly, the effect of various experimental procedures upon the amount 
of one or other of the hormones actually present in the anterior lobe may 
be approximately determined The pituitaries of the experimental animals 
may be introduced, either as implants or as crude extracts, into suitably 
leactive test animals and the magnitude of the effects obtained noted Such 
procedures are subject to the usual errors of the cruder methods of biological 
assay, and moreover the intei pretation of the findings is fundamentally 
ambiguous It is well known that the withdrawal of ovarian hormones 
by castration leads, in many species, to marked histological change and in- 
crease in size of the anterior pituitary, if the pituitaries of such castrates 
are implanted into immature female rats or mice, they prove to be unusually 
rich m gonad-stimulatmg principles , and there is ample additional evidence 
to show that the anterior lobe not meiely contains large amounts of these 
substances, but that it secretes them in far larger quantities than usual In 
this case the amount of hormone present in the anterior lobe is an index of 
Its activity This correlation is not inevitable Thus it has been argued 
that the anterior pituitary of the pregnant woman is deficient in gonado- 
tropic hormones, not because it is not producing them, but rather because it 
IS producing them so rapidly that they are not stored m the gland itself 
Similarly the hyperactive thyroid gland in exophthalmic goiter contains less 
than the usual quantity of thyroxin *’• 

Thirdly, it is m some cases possible to obtain diiect evidence of the 
degree of the activity of the anterior lobe The amount of the hormone 
under consideration present in the circulating blood may be measured, and 
unless the rate of destruction or of excretion of the hormone varies greatly 
there will be no likelihood of eirois m interpretation Thus the hyper- 
activity of the pituitary of the castrated rodent has been established by cross- 
circulation (parabiosis) experiments and by assays of samples of drawn 
blood Alternatively, structural or functional changes in the animal itself 
may be indicative of altered pituitary function for example, the occurrence 
of thyroid hyperplasia after castration may be taken to mean that the 
anterior lobe has increased its production, not merely of gonadotiopic sub- 
stances, but also of thyreotropic hormone, an interpretation supported by 
the finding '■* that the thyreotropic-hormone content of the pituitary is in- 
creased 

This last example brings the discussion back to the point from which it 
started namely, that the influence of one hormone upon some other en- 
docrine gland may take place through the mediation of the anterior pituitary 
There is no doubt that this is a common occurrence in experimental studies, 
and it is probable that it is of great physiological importance in the integra- 
tion of the endocrine system Examples are not fai to seek when the ad- 
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ministration of laige doses of pregnancy-uime preparations stimulates the 
ovaries of the lat to unusual endocrine actuit), theie results an actuation 
of the pituitai) uhich m tuin pioduces enlaigement and hypeiplasia of the 
thyroid"’, again, enlaigement of the adienals seen aftei treatment with 
extremely large doses of the ovaiian hoimone estiin is similarly asciibable 
to activation of the anteiior lobe to pioduce the adienotropic hormone 
Evidence that the pituitaiy does paiticipate in these leactions is fuimshed 
b} the fact that m both instances enlargement of the anterior lobe occurs 
to a maiked degiee, and also b} the fact that neithei eftect is obtainable in 
animals from which the pituitaiy has been removed 

On the nhole, it does not seem that these reactions are highly specific 
The structuial changes m the anterior lobe pioduced by th) roidectoni} are 
somewhat similai to, though distinguishable fiom those produced by 
ovaiiectomy, m both cases, the th} reoti opic-hoi mone content of the gland 
is increased"'*’"’ One gains the impiession that, as a geneial rule, the 
anterior lobe reacts with a geneialized mciease oi deciease m activity to 
alterations in the suppl} of hoimones from the dependent endocrine glands 
If the pituitary secretes many hoimones, it seems theoretically possible that 
it might secrete any one of them in excess and the lest in normal amounts, 
but it is haid to find cases in vhich this theoietical possibihtj seems to be 
leahzed in practice Pathological hypersecretion of the growth hoimone, 
producing acromegal}, is ver} often accompanied by signs of hypeisecietion 
of thyreotropic hoimone (causing elevation of the basal metabolic late by 
thyroid stimulation), by symptoms of diabetes, and in some instances at 
least b}- signs of o^ er-pi oduction of gonad-stimulating hormones Yet this 
problem has not been thoroughly explored, and expeiiniental means ma} }et 
be found whereby one of the manifold endocrine functions of the anteiior 
pituitary may be influenced without disturbing the others 

Perhaps an instance may be found in the study of lactation Since 
lemoval of the pituitary at any time during lactation promptly halts the 
secretion of milk,"® it is clear that the pituitary hoimone prolactin is sup- 
plied throughout the vdiole period , and it has been shown that the mechani- 
cal stimulation of the nipples during suckling is responsible for the main- 
tenance of prolactin secretion "® In this case it does not seem that the 
anterioi lobe is activated as a v hole , the oa anes, foi instance, are quiescent 
— if they are experimentally loused to activity, pituitaiy function is affected 
and milk secretion fails ®‘’’ — and this might indicate that the antenoi lobe, 
though activety producing prolactin, has ceased to seci ete gonad-stimulating 
hormones HoAvever, since it seems that prolactin itself has an inhibiting 
effect upon the oa anes,®® it is not certain that the interpretation indicated is 
the correct one 

This example intioduces into the question of endocrine coi relations the 
factor, hitherto omitted, of neiAous links m the chain of interrelations It 
seems difficult to suppose that the influence of suckling upon the pituitary is 
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transmitted by other than nervous loutes, }et since the moie obvious possible 
nervous pathways may be inteirupted without effect, it is haid to conceive 
what these loutes may be The same difficulty arises in considering the 
sudden buist of pituitary activity which follows mechanical stimulation of 
the genital region in the estious rabbit Yet despite the difficulties, it is hard 
to escape the view that pituitar}' function is to some extent under nervous 
control, and is influenced by stimuli arising peripherally or originating m 
highei centers It has even been suggested that the effect of hormones 
such as estim upon the pituitaiy is indiiect, and involves the stimulation of 
a center conti oiling the antei loi lobe by unidentified nerve fibers , but since 
this view IS based chiefly on failure of the usual pituitaiy i espouse to estrin 
in transplanted (hence denervated) pituitaiies, and since this oigan does not 
lend itself well to tiansplantation, the question may be regarded as still 
undecided 

This question of the nervous contiol of the anterioi lobe is not moie 
difficult than the problem of neuous legulation of other endocrine organs 
The adrenal medulla furnishes an unique example of an endocrine gland 
whose activity is quite certainly dependent prnnaiily upon its innervation 
The theory that there are trvie secretory fibeis to the cells of the pancreatic 
islets remains a highly conti oversial and difficult topic, the same might be 
said of the thyi oid gland On the whole, intei est in the question of nei vous 
correlation within the endocrine system has deci eased with the increase in 
knowledge of hoimonal con elating mechanisms and especiall} of the cential 
part played by the anterior pituitary 

No discussion of endocrine corielations could now be complete without 
some mention of the “ anti-hormones ” 1 hese substances, of unknown 

nature and oiigin, appear in the circulation of animals subjected to pro- 
longed treatment with certain pituitaiy extracts, and aie detected by then 
power to inhibit the action of such extiacts Oui knowledge of them has 
been summaiized elsewheie,®'* and is not jet adequate to permit any evalua- 
tion of the pait they play in the complex sjsteni of actions and reactions 
which ensuies the integration and correlation of the endociine system 
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ARTERIOSCLEROSIS AND HYPERTENSION IN 

DIABETES 


By How \RD F Root, M D , F A C P , and Thomas P Sh \rkey, M D , 

Boston^ Massachusetts 

1 H \T ai tenosclei osis occni s in excessive degi ee in diabetic patients has 
found geneial acceptance among American students The impoitance of 
charactei istic metabolic changes of diabetes m its causation w^as pointed out 
in the first study of Deaconess Flospital autopsy data by Root and W arren ^ 
Further lepoits by Joshn ■ emphasized the clinical significance of aiteiio- 
sclerotic complications of diabetes, and Warien ® summarized the pathologic 
data beaiing upon arteiioscleiosis m a laige senes of diabetics Other 
aspects of this problem icquire investigation, such as (1) when does the 
excessne artenoscleiosis found in diabetic patients develops (2) what 
aie the characteristic steps m its piogiess^ (3) are the moipnologic 
changes of ai tenosclei osis m diabetes difteient fiom those m non-diabetic 
patients’ In this papei briefl} are summarized the lesults of an analysis 
of the clinical lecords and the postmoitem examinations of 175 diabetic 
patients at the New' England Deaconess liospital 

Fift}-foui pel cent of the cases had had hjpei tension indicated b) a 
sjstohc pressure exceeding 150 millimeters of mercuiy A few' patients 
weie included who had onl} a single blood piessure leading between 150 
and 160 millimeters A consideiable number of the hypertensive gioup 
could not be said to ha-se a constantly ele\ated blood piessuie Little at- 
tention w'as paid to the diastolic pressure although it vaiied from 80 to 130 
in the h}pertensive group and, though its more fundamental impoitance is 
conceded, no great change in the classification of the patients would ha\e 
occuiied b} using the diastolic pressure 

The 175 cases included 100 females and 75 males, of whom 93 had a 
systolic blood piessure at some time betw'een 150 and 230 mm mercury 
Obesit} had been present in 87 per cent of the h}pertensne and 74 of the 
non-h} pertensive gioup The aveiage age at death w'as 63 yeais for the 
hypertensive group and 51 1 for the non-hypertensn e group All the chil- 
dren and cases under 30 ) ears of age fell in the non-hypertensive group 
Age at Onset of Diabetes The old concept of diabetes as a degenera- 
tive disease of old age received its death blow' from the publication of data 
bj' Piiicus, Joshn and White based on 9853 cases of tiue diabetes They 
show'ed cleaily that the frequency of onset of diabetes declined after the 
sixth decade The late for f requeue} of onset indicates the susceptibility 
to the de\ elopment of diabetes and it is clearly e^ ident from their data that 

* Read at the Philadelphia meeting of the American College of Ph 3 sicians, May 3, 1935 
Prom the George F Baker Clinic, Elliott P Joshn, Medical Director, New England 
Deaconess Hospital, Boston, Massachusetts 
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diabetes is not a disease produced by senility Actually the susceptibilit> to 
diabetes in the eighth decade of life is less than in the third decade If 
vascular disease was a significant factor in producing diabetes, how would 
we explain the fact that 10 per cent of all diabetes begins in the first 15 
yeais of life, and two-fifths befoie the foitieth year^ In this series, 21 pei 
cent of the cases among males and 17 per cent among females began befoie 
the age of 30 years Furthermoie, errors are all m the diiection of post- 
poning the age at onset Eighteen cases died undei the age of 40 years, 
of these, seven had had diabetes over five yeais, and every one had aiteiio- 
sclerosis, including two boys 16 yeais of age, and Case No 1794 that died 
at 33 years of age with coronaiy occlusion None of these cases undei the 
age of 40 yeais had hypertension 

Development of Excessive Ai tei losclei osis For a demonstration of the 
difference in the extent and seventy of arteriosclerosis in diabetes as com- 
pared with non-diabetics, a series of 170 non-diabetic autopsies examined 
at the New England Deaconess Hospital by the same pathologist was com- 
pared with this senes of 175 diabetics (see tables 1 and 2) The 170 cases 


Table I 

Coronary Sclerosis m 175 Diabetics at Autopsy 


Cases 

93 Cases 

with Hypertension 

82 Cases without Hyper- 
tension 

Absent 

Slight to 
Mod- 
erate 

Ad- 

vanced 

Absent 

Slight to 
Mod- 
erate 

Ad- 

vanced 


Per cent 

7 5 

1 32 

60 

44 

34 

22 

Age, yrs 

Duration of diabetes, yrs 

61 

61 

63 

43 

57 

57 

3 

7 

11 

4 

6 

8 


Note "Advanced” means marked obliteration of lumen and includes cases with old and 
recent gross infarction 


Table II 

Coronary Sclerosis in 170 Non-Diabetics 


Cases 

Absent 

Slight to 
Moderate 

Advanced 

Per cent 

37 

50 

13 

Age, yrs 

58 

64 

66 


were unselected except that no cases under 40 years of age were included, 
whereas in the diabetic group some 18 cases died under the age of 40 years 
This difference would have the effect of handicapping the diabetic group 
since the older non-diabetic group would have more ordinary arteriosclerosis 
consistent with age Without quoting in detail any percentages, a striking 





ARTERIOSCLEROSIS AND HYPERTENSION IN DIABETES 


875 


excess of ad\anced ai tenosclei otic lesions occuiied in the diabetics Thus, 
advanced coronaiy scleiosis with occlusion occuired in 40 per cent of the 
diabetics and in only 13 per cent of the non-diabetics, in spite of the fact 
that the diabetics averaged six 3 'eais younger than the non-diabetics Our 
first problem, then, was to determine whether this excessive ai tenosclerosis 
was piesent vhen the diabetes began or whether it could be shown to ha\e 
probabl} occuried after the onset of diabetes 

For this purpose we selected onl} those cases of diabetes with duration 
of one }ear or less on the assumption that diabetes of such short duiation 
could not have produced much change 111 the arterial s}stem There were 
23 such cases and in table 3 aie shown the a^erage figures It will be seen 

Table III 

Aortic Atherosclerosis in 23 Diabetics and 170 Non-Diabetics at Autopsv 

Diabetes Less Than 

One Year m Duration Non-Diabetics 

Grade of 

Sclerosis Number Per Cent Number Per Cent 


Slight 14 61 94 55 

Moderate and Advanced 9 39 76 45 


that in the 23 cases, although then average age was not materially difterent 
from that of the non-diabetics, the frequency of severe arteriosclerosis in 
the aorta was somewhat less than m the non-diabetics Similar results were 
obtained when the coronar}' vessels were compared If now, cases with 
diabetes of long duration are examined, the contrast is striking 

Donation of Diabetes In 46 cases the duration of diabetes exceeded 10 
years, the youngest case at death being 43 }ears of age with diabetes of IS I 
yeais’ duration The oldest case was 83 years with diabetes for 33 years 
In 32 of the 46 cases hypertension had been present Twent}-five of these 
30 cases died as a result of coronary occlusion Thus, in this group with 
diabetes of long duration coronary disease as the cause of death ivas just 
four times as frequent in the diabetics as in the non-diabetic control series 
Frequency of Hypertension The excessive frequenc} of hypertension 
in diabetic patients has been a matter of frequent comment Bell and Claw- 
son ® from necropsy statistics showed that 42 5 per cent of diabetics had 
hypertension, and they regarded hypertension as 2 7 times as frequent in 
diabetics as in non-diabetics Majoi ® also regarded hypertension as more 
frequent in diabetes Unfortunately it is difficult to state the relative period 
of onset of hypertension and diabetes in most series of cases with accuracy 
In this series where accurate data were possible, it is true that diabetes pre- 
ceded hypertension in the majority of cases Recently in a review of 482 
cases under observation for 10 years the blood pressure rose from normal 
to a level above 150 mm mercury m 16 per cent of the cases, and in 50 per 
cent rose over 10 mm of mercury 
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Localisation and Type of Vasculai Change Aoitic atheiosclerosis was 
excessive in the diabetics in this series, in contiast with the 170 controls and 
in contrast with the aortic lesions in 5060 consecutive post niorteins reported 
by Willius et al " Absence of atheroscleiosis of the aoita occuiied in only 7 
of the 175 diabetics, and then average age was 26 yeais and the duration of 
then diabetes only 0 9 yeai The difference in degree of seventy is in- 
dicated by the fiequency of Giade IV lesions In Willius’ senes 49 such 
cases occurred in the 3473 ovei 40 yeais of age, or 1 4 pei cent Among 
our diabetics Giade lesions, that is with calcification and ulceiation, oc- 
curied m 37 cases oi 21 pei cent, an incidence 15 times as gieat Advanced 
lesions in the diabetics occuried eight times as fieqiiently in the hypei tensive 
as in the non-hypei tensive diabetics 

Chemical diffeieiices in the aortae of diabetics and non-diabetics studied 
at the Deaconess Hospital were found b} Lelinheir® The cholesterol 
content was 8 07 giams pei cent in the diabetics as compaied with 4 8 gianis 
pel cent in the non-diabetics In the adult diabetic cases the average calcium 
content was 5 2 giams pei cent as compared with 1 57 giams pei cent for 
non-diabetics Theie seemed to be a definitely inci easing peicentage of 
fatt} acids with mci easing atheiosclerosis, although certain cases presented 
exceptions The souice of the lipids which appeared m the aortae is not 
revealed Whethei they come from the blood stream oi are foimed from 
chemical disintegiation of substances m the wall of the vessels lemains 
unproved 

Hcait Disease Coionaiy scleiosis wuth the changes secondary to occlu- 
sion, eithei acute or chionic, w'as the chaiactenstic finding in the diabetics 
In the first table these findings aie summarized as follows 

Coronary scleiosis w'as absent only in those cases wdieie the average 
duration of diabetes w^as three years Advanced coronal y sclerosis, in- 
cluding onl} cases with occlusion of the coionary aiteiies occurred m 60 
per cent of 93 cases wuth hypertension and 22 pei cent of 82 cases without 
hypei tension, in contiast to only 13 pel cent of the non-diabetic patients 
The effect of duration of diabetes comes out cleaily heie because advanced 
coronal y disease was twice as frequent in the diabetics as m the non-dia- 
betics The exceeding frequency of coronal y disease in the hypei tensive 
cases is in part related to the greater duiation of diabetes and to their greater 
age The sti iking feature of the diabetic heart is the lack of great liyper- 
ti ophy except in those cases with preexisting hypertension This failure of 
hypei tiophy may be due to the type of pathologic change found at autopsy, 
and is in marked contrast to the heait of myocardial insufficiency cases 
associated with essential hypertension, it suggests further that the hyper- 
tension may have follow^ed the arteriosclerotic process, accounting thus for 
the limitation of any constant or inarked hypei tiophy 

Retinal Ai tcnosclerosis During the present j ear two impoi tant i eports 
on the eyes of diabetics have appealed, the one fiom the Mayo Chine, 
Wagener, Dry and Wilder,® and the other repoiting the examinations of 
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2000 diabetic patients at the Deaconess Hospital b} Waite and BeethanH® 
Both papeis come to one conclusion which completely leveises the pievious 
conceptions of letinal aiteriosclerosis and its relationship to the retinal 
disease seen m diabetes Waite and Beetham at the Deaconess Hos- 
pital found that letinal arteriosclerosis is no moie common among the dia- 
betics than among a control series which they examined Yith equal care 
The stiikmg difteience is m the f requeue}’- of letinal hemoirhages which 
increase steadily with the duration of diabetes and were unrelated to blood 
piessure or to letinal aiteiioscleiosis Intel estingly enough the same con- 
clusion was ariived at independent!} b} Wagener and "Wildei who re\ersed 
then formeily expiessed opinion upon this impoitant subject It, therefoie, 
appeals cleai that these two papeis bring out a fundamental point of dnei- 
gence Retinal hemorrhages aie the characteiistic featuie of diabetes and 
are due to some specific metabolic effect exerted upon the capillaries As a 
lesult exti a-\ asations of blood occur These may be absorbed or maj be 
oiganized The wax} exudates seen may be due to hyaline degeneiation of 
these hemorrhages At an} rate there is a gieat tendenc}’^ in diabetes foi 
fibiosis to occtii with oigamzation of the hemorrhages leading to retinitis 
piohferans Edema of the discs and the changes chaiactenstic of typical 
malignant h}pei tension were not obser^ed m any of the diabetics at the 
Deaconess Hospital 

Poiplieial Gang) cue Gangiene of an extremit} had occurred in 48 
of the 175 autopsies In this gioup 32 patients had had h} pertension in con- 
trast to 16 wnth normal blood pressure The striking feature, how’e^er, ot 
the aiteries in the leg is the similaiity in pathologic findings in both the 
h}pertensive and non-h} pertensn e cases Diabetic gangiene is characteris- 
ticall} moist w’heie senile gangrene is di}, ow'ing to the fact that the changes 
produced by diabetes are piimaiily intimal and piogiessnel} occlusne m 
t}pe So-called Monckebeig’s scleiosis is a common t}pe of sclerosis in the 
muscular arteries of the legs present m a considerable percentage of in- 
dividuals after 50 years Therefore it is to be expected that the diabetic 
legs at pathologic examination wnll show medial sclerosis, but the striking 
difference between the diabetic and the non-diabetic is not in the media but 
in the degree of intimal change Here the marked localized proliferation 
of the Ultima wntli deposition of fatt} material including cholesterol cristals 
IS sti iking This process goes on slowdy wntli gradual encroachment upon 
the lumen, until trauma wutli infection, producing swelling and closure ot 
the small arterioles or spontaneous thiombosis, leads to gangrene In the 
small arterioles, obliteratne endarteritis wnth hyaline thickening of the 
intima and obliteration of the lumen is the rule H} pertension seems to 
ser\e as an additional buiden accentuating the process The important 
point IS that the muscular type of aiteries show’s the changes produced by 
diabetes most characteristically 

NepJu oscle) osis An attempt w'as made to classify the degree of arterio- 
sclerosis present in the Aarious t}pes of vessels m the kidne}S in relation to 



878 


HOWARD r ROOT AND THOMAS P SHARKEY 


hypertension It appeared that slight degiees of scleiosis -were almost 
constantly found in the laigei vessels and arterioles in the non-hyperten- 
sive group The more advanced sclerotic changes in the larger vessels 
and m the arterioles, however, were more frequent m the hypertensive group 
Hyahnization of the glomeruli was found about 1 5 times as frequently m 
the hypertensive as m the non-hypei tensive group Fibrosis of the glomeruli 
was reported almost thiee times as fiequently m the hy^pertensive as in the 
non-hypei tensive gioup Intimal changes as noted elsewdiere -were most 
frequently found m the larger vessels Cases classified as moderate to 
marked renal arteriosclerosis exhibited ad\anced vasculai lesions elsew'here 
including coronary tin ombosis, peripheral gangi ene, cerebral thrombosis and 
hemoiihage, and all but one case showed marked to extreme aortic athero- 
sclerosis with calcification No case in our series died primarily of uremia, 
despite occasionally advanced degrees of nephroscleiosis Renal insuf- 
ficiency, when It occurred, was secondary to cardiac failure 

Panaeas and Spleen The vessels of the pancreatic-splenic circuit re- 
vealed less constant and less eqsily intei preted findings The control series 
studied by Wai ren ® show^ed as high an incidence of pancreatic arterio- 
sclerosis as the diabetics Since then 83 cases have been added to the 
autopsy series at the Deaconess Hospital and m only 9 5 per cent of these 
was any serious pancreatic arteiioscleiosis recorded Hyahnization of the 
islands of Langerhans occurred independently of arteriosclerosis and was 
associated with the relatively mild type of diabetes The frequency with 
which arteriolar sclerosis of the pancreatic vessels is observed m essential or 
malignant hypertension would lead one to expect a relatively high incidence 
of diabetes in these cases This is not substantiated by autopsy reports of 
hypertensive cases Bell and Clawson ^ state that only 5 5 pei cent of the 
hypertensive cases ovei 50 years of age have diabetes Murphy m his 
senes of autopsies of cases of hypertension found arteriosclerosis in the 
pancreas to parallel uniformly that in the kidneys In a peisonal communi- 
cation Murphy states that only 14 out of 352 cases had diabetes This, in 
view of the age of the patients, he considered a lo^v incidence No good 
evidence exists for believing that arteriosclerosis of the pancreas plays any 
considerable part in the causation of diabetes 

In the spleen arteriosclerosis was present in 32 per cent of the hyperten- 
sive cases and m 26 per cent of the non-hypertensive cases Arteriolo- 
sclerosis was present in 31 per cent in the hypertensive group and 31 per cent 
111 the non-hypertensive group The somewhat greater frequency of this 
condition in the splenic vessels in hypertension w^as not marked Conclu- 
sions drawn from the occurrence of vascular sclerosis of splenic vessels are 
of doubtful value 

Dtscitssion Although our chief purpose is to present facts regarding 
the arteriosclerotic lesions in diabetes, contrasting the hypertensive and non- 
hypertensive cases, some discussion of their theoretical bearings may be per- 
mitted, First IS the excess of arteriosclerosis in the coronaries, aorta and 
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legs in these diabetics as compaied with control senes of non-diabetics 
Second is the fact that among 175 diabetics followed to death hypertension 
occurred in 54 pei cent Thud is the occuirence of all the characteristic 
\asculai lesions of diabetes (retinal hemorrhages, coionan occlusion, gan- 
grene) 111 diabetics without h}pei tension as well as in cases with hyperten- 
sion The existence of hypertension cannot be consideied a sine qua non of 
these complications Fourth, the incidence of these vasculai complications 
W'as gi eater in the hypertensive gioup, as if hypertension acted as an addi- 
tional factor increasing gieatly the tendency to such lesions This conclu- 
sion must be qualified by consideration of the greater average age of the 
hypertensive group The common obsenation in a diabetic clinic of hyper- 
tension developing as time goes b} m cases pieviously non-hypei tensive is 
not to be dismissed too readily as due merely to the natural incidence with 
increasing age Fifth, the association of large vessel arteriosclerosis con- 
stantly Avhenever arteriosclerosis w'as present suggested that changes in the 
large aiteries occurred first 

In considering the etiolog}' of arterial hypertension it has become cus- 
tomary to divide the possible agents under five heads ( 1 ) circulating sub- 
stances, including hormones, (2) the influence of the nervous system, (3) 
the structural changes in the vascular system, (4) infections and allergj , 
(5) constitutional factors For careful review's the ai tides of Meakins, 
Dung and Weiss may best be consulted The role of the nervous system in 
the regulation of blood pressuie is outstanding The sympathetic vasomotor 
system wnth its constrictive influence is counterbalanced by the activity of the 
parasympathetic vasomotor nervous system particularly through depressive 
reflexes An increase in the pressor mechanism or hypoactivity of the de- 
pressor reflexes has been offered as a cause There is no clear evidence in 
our cases of unusual psychic or nervous make-up on which to base the theoiy 
that hypertension occurred first and vascular disease follow'ed Similaily 
the roles of infections and allergy lack support It is true that in diabetes, 
infections of the kidney's are common and that hy'pertension may' follow' such 
infections Somew'hat more reasonable is the theoiy that the spotty' lesions 
of arteriosclerosis represent the results of low-grade and repeated bacterial 
invasion or degeneration due to bacteiial toxins However, no one holds 
the larger arteries responsible for hypertension One w'ould have to assume 
that the infections cause a different reaction in the smaller arterioles 

The role of inherited constitution has been emphasized in relation to 
hypertension Although nervous and psychic factors, vasculai changes of 
senescence, infections and toxins contribute, they seem to be most effective 
in certain individuals who may have inherited certain anatomical and func- 
tional characteristics of the nervous and vascular systems O’Hare, Walker 
and Vickers obtained a history of vascular disease in 68 per cent of a 
group of patients with arterial hypertension Weitz concluded that hy'per- 
tension IS inherited as a dominant characteristic On the negatne side 
Benedict and Root studied a man 92 years of age w’ho show'ed little e\ i- 



880 


HOWARD r ROOT AND THOHAS P SHARKEY 


dence of aitenoscleiosis and a noima! blood piessuie His family histoiy 
contained no deaths fiom vasculai disease befoie the age of 75 years That 
the predisposition to diabetes is inherited as a Mendelian lecessive charac- 
teiistic has leceived support fiom the studies of Pinctis and White Pos- 
sibly a tendency to vasculai disease is also inherited in the diabetic, but it is 
significant that excessive aitenoscleiosis only occuired after the onset of 
diabetes in oui senes 

The influence of circulating metabolites in the blood and anatomic 
changes in the vessels themselves can hai dly be separated So far as artei lal 
hypertension is concerned, the roles of glucose, salt, guanidine, the potas- 
sium-calcium latio and of peptones in the blood aie still not cleaily defined 
The effects of ciiculatmg hoimones fiom the pituitary and adrenals, while 
definite, do not seem to explain more than a small poition of the cases 
Othei substances, such as chohn and chohn compound, histamine and pan- 
creatic extracts, such as “ padutin,” have temporaiy effects upon blood pies- 
sure The one substance found both m the blood and in the blood vessel 
walls with which, experimentally, t 3 'pical athei osclei otic lesions can be pio- 
duced IS cholesteiol It is sometimes found in increased amounts in cases 
of hypertension Dung points out that it is not the height of the cholesteiol 
m the blood, but the degiee of saturation vhich is important In h}pei ten- 
sion the seium is often ovei satuiated with cholesteiol even though concen- 
tiation m milligrams pei 100 c c is noimal Thus it is the i elation between 
the cholesterol and the colloids of the seium together with the affinity of the 
cells of the aiterial wall for cholesteiol which determines the deposition 

Alvaiez and Neuschlosz believe that the aiteiial wall with maiked ab- 
soiption of cholesterol has a highei conti actibihty and the muscles of the 
arterial wall are thus sensitized to adienalm Howevei, medial hypertrophy, 
such as would be expected with continued adienalm stimulation, was not 
found in this senes The stiuctuial change in the walls of both aiteries 
and arterioles in our diabetics is the outstanding feature The changes in 
the youngei cases, with relatively shorter duration of diabetes, aie found in 
the aorta and largei aitenes Hypei tension develops with inci eased re- 
sistance of the arteriolar bed caused by a nan owed arteriolai system 
Arteriolai disease never occuned without advanced changes in the larger 
^essels as well That inci eased arteriolar resistance is due to cellular and 
structural change lather than to spasm fiom neivous oiigin seems most 
reasonable 

Leaiy has compared expenmental atherosclerosis m labbits with human 
coionaiy atherosclerosis He points out that athei osclei osis foi ms 90 per 
cent of the impoitant ai teriosclerosis in human beings and that the coionary 
artel les, because the> aie of relatively simple stiuctuie, musculai in type and 
poor 111 elastica, afford the best field for observation of the process The 
coronary arteries possess a buffer layer of muscle and cellulai subendothelial 
fibrous tissue which differ from other musculai aitenes It is without a 
circulation of its oivn and depends upon imbibition These aitenes, be- 
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cause of their anatomical relationship, are subject to gieat strain, meeting 
high pressuie from the blood-filled aorta and resistance from their com- 
piessed intramural branches which are closed duiing the muscular systole of 
the heart Relatnely the} might be compaied with the muscular arteries of 
the legs of diabetic patients which have been subjected to unusual strain 
because of the almost unneisal obesity of most diabetic patients Leary 
finds that the chaiacteristic lesion induced wuth atheroscleiosis of coronary 
■\essels IS fibiosis associated wnth the piesence of lipoid cells In oldei age 
periods there are large accumulations of lipoid cells w'lth \eiy little accom- 
panying connectne tissue As a result of pooi nutrition massne necrosis 
occurs causing the so-called “ abscesses ” In the young adults, therefore, 
the standard cause of death is thrombosis followung subendothelial necrosis 
On the othei hand, m the oldei group a lupture of the abscess occuis in the 
lumen of the artery follow^ed by thrombosis Tbe pi ocess is primary in the 
Ultima Lesions m the elastica and media occui secondarily 

Leal} w'as able to leproduce the lesions accurately b} tbe feeding of 
cholcsteiol to rabbits, and he points out that such lesions do not occur spon- 
taneously m rabbits The lesions produced varied in difteient animals in 
their extent and se^ellt} This vaiiation w-as compaiable to the differences 
exhibited by human beings In fact, he could produce all the stages of 
human atherosclerosis in the coronary arteries in the rabbit He points out 
that eggs and milk, the most common souices of cholesterol, are really in- 
tended as foods foi the infant or embr}o hlan is the only animal that 
eats both eggs and milk thioughout his lifetime and is the only animal that 
dies in eaily life fiom coionai}' scleiosis He emphasizes the analogy with 
diabetes Sugai is soluble and combustible, whereas cholesteiol is not com- 
bustible, is difficult to excrete and tends to be stored V arious idiosyncrasies 
to cholesterol exist An inherited poor metabolism of cholesterol is asso- 
ciated wuth an early death from coronar} sclerosis In diabetes wnth ad- 
vancing age there develops an inefficiency of the cholesterol metabolism and 
moie advanced arterial disease 

Our owui view'^ is that the piematuie and excessne development of vascu- 
lar disease occurs predominantly in musculai arteries undei the greatest 
physical strain, especially in obese patients, and is due to the metabolic 
changes of diabetes The coronal} and leg arteries are chief!} involved al- 
though changes in the arteiioles aie also found The necessity of insulin 
in the glycogen metabolism of muscle and especially foi the completion ot 
the lactic acid cycle must be of some significance in this connection although 
the details are as yet undemonstrated The importance of the disordered 
lipid metabolism, moie easil} demonstiated by present chemical and patho- 
logic methods, is better understood Hypertension then is an important 
contributing factor m the clinical course of the disease because it imposes 
additional stiain, even wdien the patient has lost his obesity, and accentuates 
greatly the vascular changes m coronary and leg arteiies A further sug- 
gestion as to the metabolic factor m the aiteriosclerosis of diabetes is the 
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fact that with modern treatment with insulin and diet more noimally 
balanced, the fiequency of arteriosclerosis in the legs of diabetic children is 
diminishing The objective in the future should be the earlier possible 
diagnosis of diabetes and its more aggressive tieatment The final ex- 
planation will take full cognizance of the interrelationship of the endocrine 
glands, of the paits played by preexistent obesit}^ by infections, especially of 
the kidnejs, and by inheritance 

REFERENCES 

1 Root, H F, and Warrfn, S A clinical and pathologic study of 26 cases of diabetes, 

Boston ]\Ied and Surg Jr, 1926, cxciv, 145-153 

2 JosLiN, E P Arteriosclerosis in diabetes, Axx Ixt Mld , 1930, iv 54-66 

3 Warren, S The patholog> of diabetes melhtus, 1930, Lea ind Febiger, Philadelpbn, 

p 119 

4 PiNCUS, G, JosLix, E P, and White, P The age-incidcnce relations in diabetes 

melhtus. Am Jr Med Sci , 1934, clxxxaiii, 116 

5 BrLL, G T , and Clawson B J Pnmarj (essential) hvpcrtension , stud% of 420 cases. 

Arch Path , 1928, v, 939-1002 

6 Major, S Blood pressure in diabetes melhtus, a statistical studv , Arch Int Med , 1929, 

xliv, 797 

7 WiLiius, Smith, and Sprague A studj of coronary and aortic sclerosis, incidence and 

degree in 5060 consecutive postmortem examinations, Pioc Staff Meet, Mavo Clinic, 
1933, viii, 140 

8 Lehnherr, E Arteriosclerosis and diabetes melhtus, N Eng Jr Med, 1933, ccmii, 

1307 

9 Wagener, Dr^, and Wiider Retinitis in diabetes, N Eng Jr Med, 1934, ccxi, 1131 

10 Waite, J H , and Beetham, W C The visual mechanism m diabetes melhtus (a com- 

parative studv of 2002 diabetics, and 457 non-diabetics for control), N Eng Jr Med, 
1935, ccxii, 367 

11 MuRPHa, Grill, Pessin, and Moxox Essential (primary) hypertension, clinical nid 

morphological studj of 375 cases, Ann Int Med, 1932, i, 31 

12 O’Hare, J P, Walker, W G, and Vickers, M D Hereditj and In pertension, Jr 

Am Med Assoc , 1924, Kxxiii, 27-28 

13 WriTZ Zur Aetiologie der genumen oder vascularen Hj pertension, Ztschr f him Med , 

1923, xcvi, 151-181 

14 Benedict, and Root The phjsiology of extreme old age, N Eng Jr Med, 1934, ccxi, 

521 

15 Pin cus, G, and White, P On the inheritance of diabetes melhtus II Further auah- 

sis of family histones. Am Jr Med Sci , 1934, clxxxviii, 159 

16 Aivarez and Neuschlosz Untersuchuiigen iiber das Blutcholestenn bei arteriellem 

Hochdruck, Klin Wchnschr , 1931, x, 244 

17 Leary Experimental atherosclerosis in rabbit compared with human (coronarj ) athero- 

sclerosis, Arch Path , 1934, xvii, 453-492 



THE PRESENT STATUS OF THE PROBLEM OF 
“ RHEUMATISM ” AND ARTHRITIS; REVIEW 
OF AMERICAN AND ENGLISH LITERA- 
TURE FOR 1934 ‘ 

B> Pmup S Hlisch, M D , Rochcsfu, Minncsofa, Waltlr Bauer, M D , 
F A C P , Boston, A Almon Fi etcher, M D , To; onto, David Ghrist, 
M D , F A C P , Loj Anqclcs, Francis Hale, M D , F A C P , Boston, 
and T Preston White, M D , Chailottc, Koitli Caiohna 


Contents 

Introductorj' 

General incidence and occupational distribution 
Diseases of joints related to trauma 
Diseases of joints due to infection of knoiin tjpe 
Gonorrheal arthritis 
Tuberculous arthritis 
“ Tuberculous rheumatism ” 

Pneumococcal arthritis 

Scarlatinal arthritis postscarlatinal rheumatism 
Syphilitic diseases of joints 
Undulant fever 

Haverhill fever, erjthema arthnticum epidemicum 
Septic (purulent) arthritis 
Arthritis of subacute bacterial endocarditis 
Jileningococcic arthritis 
Rheumatic fe\er 
Chronic arthritis 

Introduction and terminologj 
General remarks on etiolog\ 

Differentiation — clinical, pathologic, and ladiologic 

1 Atrophic arthritis 

2 Hypertrophic arthritis 

3 Backache and sciatica 

4 Spondylitis 

Atrophic and hypertrophic types 
“ The Facet Syndrome ” 

Gout and goutv arthritis 
Hemophilic arthritis 
Psoriatic arthritis 

“ Allergic,” “ metabolic,” and “ endocrine arthritis ” 

Diseases of muscles and fibrous tissues 
Miscellaneous conditions 
Physiology of articular structures 

,, report constitutes the second “Rheumatism Re\iew” prepared at the request of 

thp Committee for the Control of Rheumatism The editorial comments e'cpress 

American Committee but of the authors, a subcommittee, of which Dr 
chairman The first review covered the American and English literature on 
last diseases for 1932 and 1933, and appeared in the AN^ALS of Internal Medicine 
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In the last centuiy the patient who had articulai disease pieseiited no 
Aery complicated problem to his physician The patient’s whole bodi was 
piobably not examined , his joints may oi may not haA e been But the diai^- 
nosis AA^as easy His story told the tale he simply had “ rheumatism ” The 
tieatment AA^as equally simple — sahc 3 dates ^ The current equiA'^alent of sali- 
cylates Avas likeAAUse probably pi escribed to the man of the Old Stone Age 
AAdiose arthritic fossil is noAv a museum piece, oi to the patient aa'Iio had 
aithritis deformans and A\diose case is desciibed in a medical papyrus AAiitten 
in Thebes about 1550 B C " 

The problem of “ rheumatism ” began to be complicated only AA^hen it 
became the subject of the intensne researches of the past feA\' decades The 
complexity of the situation is, unfoitunately, not simplified by the intei- 
national appearance, at too frequent interA’als, of neAv classifications for 
iheumatic diseases — classifications too often the “ aibeit ” of one A\ho feels 
that onh' theieby can he attain lecogmtion as a specialist for rheumatism 
Through the multiphcitj of suggested nomenclatures and the piofusion of 
publications on all phases of the pioblem, hoAveA^er, definite progress is dis- 
cernible Bv continued international study and cooperation the complicated 
problem aaiII eA^entually legain, indeed is noAV regaining, a certain sim- 
plicity of a moie enlightened type As a an Bieeman, Secietai} of the Ligue 
Internationale Contre le Rhumatisme, expressed it, the problem of iheu- 
matism is a diamond Avith mauA facets He aa'Iio aicaa's it thiough only one 
facet AAill gam a totally different impression of its natuie than aauII he Avho 
legards it exclusiA^ely from another angle But he AAdio aauII AueAA' it thiough 
many facets, and see it Avhole, aviII find the complicated becoming simple 
again For after all, in the last analysis the diamond has the simple formula 
of caibon 

General Incidence and Occupation \l Distribution 

The incidence of rheumatic diseases is apparentl} inci easing This is 
in pait attributable to the fact that more indnuduals are liAing to the ages 
Avhen chronic rheumatism is most prcA'alent The survey by BigeloAv and 
Lombard revealed that in the State of Massachusetts, of the total population 
moie than 40 3 ears of age one peison m CA'^ery 10 had “rheumatism” 
Eighty-three per cent of all patients Avho had chronic rheumatism, using the 
term in its broad sense, Aveie betAA'^een the ages of 40 and 80 }eais Aftei 
• the age of 40 years the disease increased with each decade, so that of persons 
betAAeen 70 and 80 years of age, one out of cAery four Avas notably afflicted 
thereby ^ 

[These statistics pertain to those who actually complain of the disease The 
roentgenographic and pathologic studies of others (Gaivin, 1927, Keefer and H}ers, 
1933, Bauer and Bennett, 1933) revealed that actually from 90 to 100 per cent of all 
persons more than 45 }"ears of age haA'e some type of articular disease, chief!} of the 
degeneratne (senescent, hypertrophic, osteo-arthritic) type Avhich, however, accord- 
ing to Keefer and i\I}ers is symptomatic in only about 7 per cent of cases — Ed ] 
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In the State of Connecticut (population 1,655,000) about 50,000 people 
have chronic iheumatism, of whom about 2,000 are probably completely dis- 
abled thereby, confined to bed or chair, needing the constant care of others 
So Lombard" has estimated, if the percentage incidence m Connecticut is 
equal to that in Massachusetts The disease is 12 times as prevalent as 
cancer but only one-fortieth as fatal Were death the end result, everyone 
would fear it moie Regardless of its relatively low mortality it must be 
taken seriously Any disease which carries a 10 per cent morbidity among 
persons who have passed the age of 40 jears warrants the greatest attention 

Invalidism from rheumatic diseases is increasing in Sweden also Ed- 
strom ® studied its incidence among 3,500 communal workers of Gothenbuig 
between the years of 1928 and 1932 Rheumatism accounted for about 12 
per cent of all disability from sickness m this group Comparing figures 
for 1932 with those for 1922, it appears that the amount of invalidism has 
about doubled m 10 years 

Why IS it that one person falls a \ ictim to rheumatism while another 
escapes^ To some extent the answer may be found m studies on its in- 
cidence in certain occupations Edstrom found rheumatic disorders much 
more frequently among outdoor workers (policemen and workers on trains 
and roads and in harbors and shipyards) than among those working indoors, 
as in factories 

[These statistics approximate those of Danischevsky, of Kahlmeter, and of 
Templaar and van Breeman * — Ed ] 

Of three major factors — infection, constitution, and external conditions 
— ^which determine the course m a case of chronic rheumatism, Edstrom ex- 
pressed the belief that the components of the latter factor (housing and 
■working conditions, climate, environment) are most impoitant Were an 
acutely affected person able from the onset of his illness to be placed under 
good hygienic circumstances, the disease might often be prevented from 
becoming chronic Poor housing conditions and exposure to the vicissi- 
tudes of weather may be more important etiologic factors than infection, 
and more worthy of correction 

Rheumatism is more prevalent m rural than m urban communities, ac- 
cording to the Massachusetts survey ^ Among persons whose economic 
status was poor the incidence was nearly twice as high as that among the 
well-to-do More of those living in damp houses, than others, had the 
disease It is probable that the relationship between poverty and rheu- 
matism IS attributable to environmental influences The poor are unable 
to have as good a diet as the wealthy They cannot afford good dentistry 
or early eradication of foci of infection They are less protected from 
atigue and malnutrition, from endocrine deficiency and from faulty diges- 
tion and excretion, chief predisposing causes of the disease In Massa- 
c usetts four-fifths of the poor and about half of the well-to-do patients 
were not under the care of physicians 
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The Factor of Pi edtsposthon To some, data of the type just noted 
seem devoid of real value Thus, Climie ® has expressed the opinion that 
the masses of statistics relating to climate, housing, geographic soil, nour- 
ishment of the patient, and so forth, do not lead anywhere The patient 
himself IS lost sight of, a study of his internal milieu is more important 
than one of his external environment What of the patient’s own soiP 
Is there, in truth, a rheumatic diathesis, a fundamental inherent peculiarity 
of the person who will have rheumatism “ which, granted the right coin- 
cidence of circumstances, evidences itself by that individual suffering an 
attack of rheumatism, the degree of illness or extent of body tissue involved 
depending (only) partly on the activating agent and partly on the state of 
preparedness of the individual, or in other words, upon his mental and phy- 
sical condition at the time of the attack^” Adamson® agreed that study 
of the soil of the person who will have rheumatism or of the victim is an 
inquiry long overdue " Much stress has been laid on the nature of tlie 
rheumatic attack, perhaps not enough on the resistance of the individual 
and his tissues Let us (hereafter) regard the state of the infected tissues 
even more than the nature of the infective agent ” 

[Although studies on the patient’s soil are being properly demanded with in- 
creasing frequency, investigators are slow to accept the challenge Studies on the 
physiology of normal joints and on the immunologic and physicochemical status of 
normal persons, as well as those of rheumatic and “ pre-rheumatic ” individuals, are 
meager To a large extent they await advances in knowledge of general immunity 
and development of new methods for demonstration of alterations therein The few 
current reports on the chemistry and cytology of blood and tissues which are available 
are reviewed later in this article — Ed ] 

Classification of Diseases op Joints and Related Structures 

Discussions of the various rheumatic diseases — ^those of joints and 
related structures — are arranged as in last year’s review ^ The scheme of 
classification is repeated (1) those attributable to trauma, (2) those at- 
tributable to infections of known type, (3) those possibly, or probably, 
attributable to infection or related toxins, for example, rheumatic fever, 
atrophic (infectious, proliferative, iheumatoid) arthritis, (4) those of 
which the chief characteristic is degenerative change in tissue , for example, 
hypertrophic (senescent, degenerative, osteo-) arthritis, (5) those of which 
the chief, or only obvious characteristic is some recognizable, or suspected, 
chemical derangement — a none too well defined group which includes forms 
of arthritis commonly called “ chemical,” “ metabolic,” “ allergic,” “ endo- 
crine,” and (6) a miscellaneous group of unclassifiable types Fuller details 
and criticism of such a classification will not be repeated The reader is 
referred to the first review * 

Diseases of Joints Related to Trauma 

Etiologic and Clinical C onsidei ations Traumatic arthritis may result 
from acute (exogenous, extrinsic) trauma, such as that from falls, blows. 
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accidents, or from chronic trauma incident to the abnoimal use of joints 
in connection with occupation, recieation, obesit}^ or poor posture In the 
former variety symptoms arise, as a rule, rather suddenlj’- In the latter 
type, m which endogenous or intrinsic trauma is operating, symptoms may 
develop so slowly that their connection with chronic trauma may be over- 
looked O’Connor’s " experience is that of others, that in such cases ar- 
ticular lesions mav be well advanced iMthout symptoms being noted until 
some unusual strain is superimposed on changes already present 

An acute injiiiy to any articular component may be followed by minor 
sjanptoms and complete healing or by the production of traumatic arthritis 
with chronic disability In two cases observed by Kej ,® contusions of 
articular cartilage led first to acute, then to chronic, monarticular, progies- 
sne arthritis unrelieved by conservative treatment Because of continued 
pain and stiffness Kej' explored the knees In each case a single, small, 
irregularly rounded mass of fibnllating, degenerating, necrotic cartilage was 
found Synovial proliferation and villus formation were piesent, also 
several small, compact collections of lound cells 

[These collections, seen in Kev’s photographs, seem to resemble those which 
Alhson and Ghormley, 1931, considered specific for atrophic arthritis Recently 
Fisher (1935) expressed the opinion that the lymphocytic collections of Allison and 
Ghormley were similar to those found by him (1929) in a minority of cases of 
atrophic arthritis It should be noted that Fisher now speaks of those he described as 
perivascular Those noted by Allison and Ghormley were not perivascular Recent 
unpublished studies of Ghormley and Deacon strengthen their opinion of the spe- 
cificity of non-penvascular round-cell collections for atrophic arthritis — Ed ] 


There are, according to Jepson,® four classes of traumatic backache 
(1) when trauma affects a patient who already has arthritis of spine or 
pelvis, (2) when trauma affects only soft parts of the back, such as muscles, 
tendons, and ligaments, (3) when patients, because of faulty posture, have 
a predisposition to injury, and (4) when patients are affected by occupa- 
tional strain In Jepson’s 50 cases of traumatic backache, injuries to the 
lumbar portion of the spinal column were most common, to the cervical 
portion, less frequent, and to the thoracic portion, which is the least flexible 
and least liable to injury, infrequent Jepson reviewed the technic and sig- 
nificance of various tests used to localize injury or disease of the spinal 
^lumn or pelvis and to distinguish between real and fictitious pam Smith- 
teterson’s and Gaenslen’s procedures, the Laquer sign, Yergason’s chair 
test, and forcible compression of the sacro-ihac joints 

Labo't atory Data Roentgenograms m traumatic arthritis may be nega- 
tive or may reveal a variety of alterations capsular distention from synovial 
exudate m early cases , destructive and proliferative changes in cases wherein 
^icute trauma is followed by chronic progressive arthritis 

The cell count of normal synovial fluid is as follows total number of 
tf f cubic millimeter, + SO , polymorphonuclears + 5 per cent , meso- 
la cells + 3 per cent , monocytes + 58 per cent , clasmatocytes + 30 
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per cent Forkner (1930) was not sme whether lymphocytes are present 
or not In two cases of traumatic arthiitis the cytology of synovial fluid 
was found by Keefer, Myers and Holmes “ to be as follows total cell count 
per cubic millimeter, 4,800 and 3,550, polymorphonuclears 94 per cent and 
10 per cent , lymphoc 3 U;es 3 per cent and 2 per cent , monocytes 0 and 42 per 
cent, clasmatocytes 3 per cent and 46 per cent 

[Counts on these two cases aie noted because so few have been made in cases of 
traumatic arthritis — Ed ] 

Treatment Conservative treatment consists of rest, supports or band- 
ages, physiotherapy and graded exeicises A high percentage of Jepson’s® 
patients who had traumatic backache recovered under his program which 
IS outlined in detail When conservative treatment fails, as occasionally it 
does, a fusion operation may be indicated 

Slight posttraumatic effusion in knee joints may be disregarded When 
significant, the effusion may be reduced by application of compression 
bandages in conjunction with physiotherapj^ When distention from fluid 
occurs recuriently, as a late sequel to injurjf of a knee, Glissaii reported 
that adhesions or weakened control by quadriceps muscles generally were 
found 

When arthritis follows contusion of articular cartilage. Key expressed 
himself in favor of excision of the degenerating cartilage At first he 
hesitated to do this because his experimental resection of rabbits’ cartilage 
generally had resulted in progressive arthritis However, similar experi- 
ments by him on dogs and cats, and by Bauer and Bennett (1933) on rab- 
bits, were not attended by arthritis unless postoperative patellar displace- 
ment occurred Therefore, in his two cases. Key excised the injured 
cartilage and part of the affected synovia The knees became asympto- 
matic ® 

Gonorrheal Arthritis 

In some cases articular complications of gonorrhea subside rapidly and 
completely in the course of treatment for the local infection, with or without 
special therapy for the joints In many others the articular disease becomes 
progressive, producing marked destruction and limited motion The vari- 
eties of articular involvement are of the acute type, (1) arthralgia, (2) 
acute synovitis, (3) acute non-purulent arthritis (serofibrinous exudate) 
and (4) acute purulent arthritis, of the chronic type, (1) synovitis (2) 
arthritis Additional forms of “ gonorrheal rheumatism ” are tendinitis, 
myositis, and keratodermia blenorrhagica (with arthritis) The patient’s 
resistance, the virulence of the particular bacterial strain infecting him and 
the type of treatment used, determine the type of articular disease and the 
prognosis of the latter Several interesting studies on various phases of 
gonorrheal arthritis are current 

Clinical Data Of 69 cases of gonorrheal arthritis studied by Keefer 
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and Myers 58 of the patients were males and 11, females Their ages 
varied from 18 to 70 years The time between the onset of the primary 
gonorrheal infection and the arthritis could not always be determined be- 
cause of the presence, m some cases, of old infections of the gemto-unnarv 
tract of indeterminate duration, reinfections, or the appearance of exacer- 
bations in the genital tract Joints became involved generally within 10 to 
21 da}S after the initial infection, in three cases, wuthin two to six months 
thereafter, and in one, simultaneous^ wuth the initial infection In three 
cases evidence of local gonorrhea had disappeared It is again pointed out 
that pol} articulai imasion (present m 60 cases, or 87 per cent) is more 
common than monarticular involvement (present in nine cases, or 13 per 
cent) Any or main joints may be attacked, but knees, ankles, and wTists 
were most frequently invoh ed , hands, shoulders, and feet, less often Heels 
were affected in only seven cases, a sternoclavicular or a costosternal joint, 
in two cases 

[A chill IS often an early symptom An acute migratory polyarthritis or poly- 
arthralgia which recedes in favor of an acute and more stubborn monarthritis is a 
feature of many cases, and one of considerable diagnostic significance — Ed] 

Tenosjmovitis often accompanied involvement of ankles or wrists In 
33 cases it ivas the feature which dominated the clinical picture Tendon 
sheaths most frequently affected were those about the internal and external 
malleoli, and those over the dorsum of hands and feet , less frequently those 
about knees, palms, or heels w^ere affected 

M'hen periarticular redness, pain and thickness w^ere marked, extensive 
effusions appeared and aspirations of joints yielded 40 to 165 c c of fluid 
Periarticular muscular atrophy, sometimes marked, w'as present in all cases 
Genital infections present w^ere prostatitis in 54 cases, urethritis in 43, 
cervicitis in 10, epidid^miitis in five, and seminal vesiculitis in one Abscess 
of Cowper’s glands, of Bartholin’s glands, and of Skene’s glands each oc- 
curred once 

Temperatures of 99 to 103° F were generally present Salicylates gave 
insignificant relief, a point of value in distinguishing this disease from acute 
rheumatic fever The leukocyte count varied betw'^een 9,000 and 23,000 
per cubic millimeter of blood, the percentage of polymorphonuclears, be- 
tween 70 and 88 Sedimentation of erj'^throcytes was rapid in all cases, 
■\ar\nng from 0 4 to 1 7 mm per minute (method of Erstene and O’Rourke) 
Complications In Keefer and Mj’^ers’ senes, m 16 cases (23 per 
ent; catarrhal conjunctivitis developed, generally before, occasionally with, 
ie arthritis Three patients had indocj'clitis and conjunctivitis, one had 
ocarditis, and two had perichondritis of the cricoid cartilage, causing 
pain ul swallowing The association wnth acute polyarthritis of some of 
ese complications, especially the combination of tenosynovitis and peri- 
n ritis, may be helpful in suggesting the gonococcal nature of a case 

ot arthritis 
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Arterial thrombosis in association with gonoirhea is rare (Welch 1909) 
Mead and Stewart reported the case of a patient with acute gonorrheal 
polyarthritis and salpingitis After she was given 8 cc of milk intra- 
muscularly, a general reaction culminated in peripheral arterial thrombosis 
necessitating amputation of three gangrenous toes Mead and Stewart 
found no previous lecord of arterial thrombosis after injections of milk and 
concluded that the gonorrheal arthritic infection may have induced the 
thrombus 

[Five cases of acute thrombosis, involving the iliac, popliteal, or femoral arteries, 
after typhoid vaccine had been given intravenously are noted by Hench (1932) in his 
list of unusual reactions to such treatment In two cases amputation was necessary 
Several untoward reactions to milk were also listed, not thrombosis, however It 
seems likely that the thrombosis in the case of Mead and Stewai t may have been an 
unusual reaction to the foreign protein of milk and may have had nothing to do with 
gonorrhea — Ed ] 

Pathology The classification of articulai complications, as noted here- 
tofore, indicates the variety of pathologic reactions which may occur From 
the obseivations of Keefer, Parker and Myers on the different pathologic 
leactions, it would appear that the prognosis in a given case of gonorrheal 
arthritis depends on how severely the surface cells of the synovia are in- 
volved The pathologic reactions m knee joints were studied m two cases 
that came to necropsy In one case the synovial membrane was essentially 
noimal, but the subsynovial connective tissue was maikedly congested, ede- 
matous, and infiltrated with a marked cellular reaction Thus the patient 
presented a subsynovitis with involvement of subsjnovial tissues, rather 
than a synovitis involving supeificial synovial cell layers Gonococci were 
not lecovered from synovial fluid In the second case the subsynovial con- 
nective tissues were not extensively involved, but the more superficial layer 
of synovia was markedly affected and largely destroyed Numerous gono- 
cocci were found in synovial membrane and fluid 

From these comparative studies Keefer, Parker and Myers concluded 
that the less the superficial synovial cells are involved and the more the 
inflammatory reaction is confined to subsynovial or the more frankly extra- 
articular (periarticular) tissues, the better is the piognosis as fai as piesei- 
vation or restitution of function of a joint is concerned, and the less the 
chance of isolating gonococci from synovial fluid or tissues When “ in- 
fected exudates ” are present the more serious types of gonorrheal articular 
disease are probably present 

Significance of Laboi atory Data Although certain features of the 
clinical picture, in conjunction with an honest history, are sufficient for a 
presumptive diagnosis of gonorrheal arthritis, conclusive evidence should 
always be sought by laboratory investigations Conclusions on the value 
of such data, particularly smears from the gemto-unnary tiact, have been 
summarized in the first report of the Neisserian Medical Society of Massa- 
chusetts 
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The Society’s leport included a discussion on organisms resembling 
gonococci, criteria nccessaiy foi a diag^iosis of presumptive, as well as of 
proved, gonorrhea m males, females and infants, the significance of extra- 
cellular, as compared to inti acellular, gram-negative organisms, and the 
likelihood of obtaining “negative smeais’’ in certain cases of gonorrhea 
The report is recommended to those of limited experience m this field, par- 
ticularly to those faced with a doubtful case of gonorrhea or gonorrheal 
arthritis 

Cultures of gonococci It was the opinion of members of the society 
(February, 1934^®) that, to date, culture of gonococci, as a routine labora- 
tory procedure, is impracticable, and that there is no practical method for 
sending material to a central laboratory for culture 

[A new culture method for the identification of Neisseim gonorrhcae has been 
recently elaborated by jMcLeod and his colleagues Its value has been confirmed by 
Leahj and Carpenter and the method has been simplified by Thompson Cultures 
are apparently simple to make and the results reliable , indeed some workers are finding 
them more reliable than the isolation and identification of gonococci in smears — Ed ] 


Cultures of synovial fluid from 40 patients who had gonorrheal ar- 
thritis, and who were seen by Myers, Keefer and Holmes, were positive 
for gonococci in only 25 per cent of the cases Judging from pathologic 
studies noted in the foregomg,‘° these workers believed that negative cul- 
tures or smears from synovial fluid m cases of gonorrheal arthritis result 
not from faulty technic but because infection is localized beneath and not 
on the synovial surface As has been mentioned, when the inflammation 
IS essentially subsynovial, and when the superficial cells of synovia are not 
much affected, tlie cell-membrane on the surface is intact, organisms do not 
get into the synovial fluid, and if an exudate is present it is a non-mfected 
one Gonococci can be isolated with ease in smears or cultures of synovial 
fluid only when the synovial surface membrane is the site of an intense 
inflammatory reaction, m such cases organisms have advanced from peri- 
articular tissues into the cells of the synovial surface and thence into the 
synovial fluid, hence exudates are infected 

Complement fixation test The complement fixation (Schwartz-McNeil) 
test for gonorrhea is m principle similar to the Wassermann test for syphilis 
Members of the Neisserian Society expressed the belief that it is of limited 
value It IS usually negative m cases of acute gonorrhea, for sufficient 
c ranges have not had time to occur in the blood 


[It IS rarely positive during the first 10 days of infection — Ed ] 

It frequently remains positive for months or years after the disease is 
cured ’ by clinical or other laboratory standards, and false positives and 
a se negatives may occur A positive test, however, may serve as evidence 
confirmatory of other data 

According to Keefer, Myers and Holmes however, the test is of 
Js met value The test was positive on the blood serum in 80 per cent 
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(45 of 55 patients “) to 86 per cent (37 of 43 patients of their cases of 
gonoriheal arthritis “ at some time during the course of the disease” In 
about 90 per cent of these cases the test was positive on the first examina- 
tion It was negative m some cases m which genital infection had been 
present for no longer than two weeks The test was positive on synovial 
fluid 111 from 71 per cent (17 of 24 cases to 76 per cent In the ma- 
jority of cases tests on blood and synovial fluid weie m agreement Oc- 
casionally the reaction was positive on blood serum, though not yet positive 
on synovial fluid When difterences were noted, the blood serum, except in 
one case, gave a positive i eaction before synovial fluid gave such a reaction 
Therefore, there is no advantage m testing synovial fluid rather than blood 
In three cases v^ery early in the disease, gonococci were found in synovial 
fluid, but complement fixation tests on blood and synov lal fluid were nega- 
tive In three other cases it was possible to watch the tests change from 
negative to positive In cases m which both syphilis and gonorrhea were 
present a positive AVassermann reaction did not disturb complement fixation 
of gonococcal antigens 

Tests were done on 71 controls 24 patients who had rheumatic fever, 
30 who had atiophic arthritis, and 17 who had other articular diseases 
(tuberculous, hypeiti opine oi hemolytic stieptococcic arthritis or Charcot’s 
joints) A positive test was obtained from only two a 14 year old boy who 
had rheumatic fever, and a girl who had rheumatoid arthritis and psoriasis 
A doubtful test was obtained in a case of rheumatic fever accompanied by 
old, proved gonorrheal prostatitis 

The investigators concluded that the routine use of the test on patients 
who have arthritis seems indicated and that a positive test is highly sug- 
gestn^e of the gonorrheal nature of an arthritis Tests should be repeated 
in all cases, especially when their results seem at v^ariance with other data 
However, when the history and clinical findings suggest gonorrheal ar- 
thritis, but organisms cannot be isolated fiom synovial fluid or the genital 
tract, a positive test on blood or synovial fluid affords data of diagnostic 
worth 

[These interesting studies need conhrmation Such a test, if reliable, would be 
of much value The authors omitted certain desirable details They stated that a 
ceitain number of tests were positive “at some time in the course of the disease” 
Moie data should be given regarding the initial positivity of the test in relation to 
exposure to infection, and to the appearance of genital and articular disease Con- 
trols should include normal persons as well as patients who have various articular 
diseases — Ed ] 

Other tests on synovial fluid Cell count The total cell count on in- 
fected fluids varied between 7,350 and 158,000 per cubic millimeter, and on 
non-infected fluids from 1,800 to 78,250 Polymorphonuclear leukocytes 
formed 46 to 100 per cent of the cells Clasmatocytes and monocytes were 
commonly present, m a ratio of 1 to 16 per cent and 1 to 33 per cent respec- 
tively Lymphocytes varied from 1 to 33 per cent, rarely was the percent- 
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age more than 10 In infected fluids the peicentage of polymoiphonuclear 
cells was alwa}S more than 76 Non-mfected fluids generally contained 
more monocytes and clasmatocytes than infected fluids 

Chemical deteiminations The concentrations of total piotein, non- 
protein nitiogen, and sugar in blood and s}novial fluid were determined,"® 
but the data were not of diagnostic value Estimations of total protein were 
of significance only as they, with the cell counts, indicated the presence of an 
exudate, not of a transudate According to Forknei ( 1930), since bacteria 
utilize sugar m their metabolism, a low concentration of sugai in s)novial 
fluid m a case of arthritis suggests bacterial aithntis, and the lower the con- 
centration of sugar the gi eatei the likelihood of positu e cultures being ob- 
tained from jomt-fluid M}eis and his colleagues found that the concen- 
tration of sugar in synovial fluid depended on tin ee f actoi s — the concentra- 
tion of sugar in the blood, the s}novial leukocyte count, and the presence of 
microorganisms in the fluid — but that of the three factors the first two were 
more impoitant than the third Inasmuch as a low concentration of sugar 
was found in non-infected S} novial fluids, a reduced concentration of sugar 
did not always indicate the presence of organisms Thus, Forkner’s gen- 
eralization was upheld, but only in part 

Tieatment Fever theiapy Accumulating evidence indicates that 
fever therapy is the treatment par excellence for gonoriheal arthritis and 
that in the majority of cases not only are articular lesions markedly and 
promptly benefited thereby but also gonoi rheal lesions elsewhere in the body 
In 12 cases of acute gonoriheal arthritis treated by Simpson with radio- 
thermy or with heated, air-conditioned cabinets, results were uniformly 
successful and all patients became free of symptoms Jones expressed the 
opinion that fever therapy is practically specific in such cases All of his 10 
patients who had acute gonorrheal arthritis, of three to 12 weeks’ duration, 
were “cured” Joints became symptom-free and urethial discharges gen- 
erally ceased after two to five treatments Hedrick also noted marked 


improvement in one acute case “ Striking results ” were obtained by 
Kovacs even in cases of stubborn chronic gonorrheal arthritis Doses 
of fever generally preferred are five hours at 105 to 106 5° F Two to six 


sessions of fever are generally given, one about every four days 

Fever therapy is a highly specialized form of treatment The Council 
on Physical Therapy of the American Medical Association®® has recom- 
mended that the technic of its admmisti ation be given as much study as a 
surgeon gives his specialty It should be administered only by a trained 
personnel under the supervision of a physician familiar with the reactions 
nder such circumstances fever therapy is an essentially safe procedure 
^ owever. The Council’s report lists 29 deaths among 4809 patients who had 
■various diseases which were treated by hyperpyrexia (a mortality of 0 6 


sorti deaths undoubtedly were of patients who had neurosyphihs, and 

^ eaths should be ascribed to the disease, not to the treatment — ^Ed ] 
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Other measures Where fever therapy is not available, older methods 
must be invoked The usual forms of therapy for gonorrheal arthritis were 
listed by Hedrick, and include administration of stock and autogenous vac- 
cines, intramuscular injection of autogenous synovial fluid, foreign protein 
therapy, administration of convalescent serum, injection of the prostate 
gland and seminal vesicles with various chemical substances, intravenous 
injection of meicurochrome, deep roentgen therapy, aspiration, and irriga- 
tion or open drainage of joints In addition to ceitain of these measures, 
Hedrick expressed himself in favor of intiavenous injections of ammonium 
lodoxy benzoate, twice a week, foui to 10 injections in all, aspiration or 
irrigation of joints and insufflation with an, and in refiactory cases, fever 
therapy 

[The wave of enthusiasm for ammonium iodo\y benzoate and allied substances 
in cases of atrophic arthiitis has about run out — Ed] 

Aspiration of large effusions geneiallj gives considerable relief of pain 
Particulaily in cases of gonorrheal pyo-ai throsis are aspiiation and irriga- 
tion indicated Irrigation with 1 to 5000 solution of mei curie chloride is 
a method for which Oxfoid expressed favor Insufflation of air, as pro- 
posed by Porter and Rucker (1929) has the approval of some After 
aspiration, 75 to 100 c c of aii are injected, or enough to create a pressure 
of 40 mm of mercury The air is absoibed in three to four days and in- 
sufflation can be repeated Presumably the air helps to pretent adhesions 
by keeping synovial folds apart It is suggested, also, that nitrogen mixed 
with the injected an may inhibit growth of gonococci Taylor®^ approved 
injection through the lectal mucosa, into the prostate gland, of Piegl’s iodine 
solution Excellent results not only for the genital infections but also for 
the arthritis have been claimed by him and by others 

Prognosis and Results of Tieatment In a given case, prognosis is dif- 
ficult Some patients recover rapidly without peimanent disability In 
many cases the disease lesults in progressive, chionic arthritis with restric- 
tion of motion or ankylosis Reinfection occasionally retards healing The 
poorest results seen by Myers, Keefer and Holmes were in cases in which 
the cell count of the synovial fluid was more than 40,000 per cubic millimeter 
and the fluids were infected In such cases residual chronic arthiitis often 
eventuated Those patients wdio recovered completely iveie as a lule those 
who had non-mfected fluids, in which the leukocyte count was low, or in- 
fected fluids in which the leukocyte count was low Even so, the outlook 
for complete articular recovery was not good Only 37 per cent of the 69 
patients recovered without signs of disease of joints 

[These statements presumably refer to cases in which treatment was other than 
by fever therapy As we have noted, results therewuth are very much better than 
ivith other forms of treatment, especially when the arthritis can be treated by fever 
therapy within the first two to four weeks of its onset — Ed ] 
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T UBERCULOUS Arthri ris 

The incidence of tuberculous ailhntis is on the decline, paitly because 
of certification of herds and pasteui ization of milk Tubeiculous arthritis 
IS alwaj^s secondary to a tuberculous lesion elsewhere in the body The in- 
fection IS blood-borne to joints Hcndeison found that various joints 
were affected by tuberculous artlii itis in the following order of frequency 
spine, knee, hip, elbow, ankle, shoulder, wiist Symptoms are stiffness, 
pain, local increase in temperature, swelling, deformit) and, if the lower 
extremities are involved, limp Children give “night cues,” adults ex- 
perience “ night jerks ” , the latter are attributable to muscular relaxation, 
followed by sudden contraction m sleep Tuberculous arthritis is per- 
sistently chronic although incomplete remissions occur When it afflicts 
adults it IS generall}’' monarticular, although it may be polyarticular, it is 
more often polyarticular when it affects children than when it affects adults 

Of 274 proved cases of tuberculous arthritis of a knee seen by Hender- 
son, m two-thirds the patients weie males Trauma was an inciting or pre- 
cipitating factor m 13 per cent Only 8 per cent of patients gave family 
histones of tuberculosis In 44 per cent of cases tuberculosis was found 
elsewheie in the body In 91 per cent articular bone w'as involved, in 9 
per cent only synovia Avas affected In 50 per cent bone abscesses were 
present , in 1 1 per cent, sequestra occurred 

Roentgenogi ams Henderson expressed agreement with his colleagues, 
Ghormley, Kirklin, and Brav,’’* that roentgenograms, although often char- 
acteristic, do not give mcontrovei tible evidence Comparing the alterations 
in 65 cases in which the presence of tuberculous knee joints was proved, to 
those in 11 cases of non-tuberculous aithntis (gross and microscopic sec- 
tions also being studied) Ghormley, Kiikhn and Brav found them to be 
essentially similar In very early tuberculosis, roentgenographic signs were 
absent For a time, in the non-tuberculous case more change will be seen 
than m the tuberculous case Marginal erosions, and long preservation of 
articular spaces were seen in both but were more suggestive of tuberculous 
involvement Marginal lipping, seen in both, was more often present in 
non-tuberculous cases In tuberculous arthritis, areas of greatest destruc- 
tion of cartilage or bone were either central or marginal , in non-tuberculous 
arthritis destruction was practically always central Bone abscesses and 
sequestra indicate tuberculous arthritis, but in a large percentage of cases 
sequestra, when present, were not visible in roentgenograms In one case 
of proved tuberculous arthritis of a knee associated with tuberculous spon- 
dylitis, seen by Bennet and Hinricson,®® the roentgenographic appearance re- 
sembled that of a Charcot joint, and the latter diagnosis was entertained for 
a time particularly as the knee was painless 

Pathology Herniation of joint cartilage into subchondral tissue and 
P ication (folds or pleats) were frequently noted by Freund in tuberculous 
joints, m which undermining of joint cartilage is extensive It does not 
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lead to marked defoimity of the suiface of the joint because the entire 
cartilage usually becomes resoibed oi sequestiated 

Synovial Fluid The total cell counts of synovial fluid m five cases 
were found, by Keefer, Myeis and Holmes,^^ to vaiy between 6,500 and 
1 10,000 per cubic millimeter The differential count was as follows poly- 
morphonuclear s 45 to 93 per cent, lymphocytes 3 to 30 per cent, monocytes 
1 to 31 per cent, clasmatocytes 1 to 7 per cent, eosmophiles 0 to 3 per cent 
The diffeiential formula thus disclosed no absolutely chai actenstic featuies, 
but there were geneially more lymphocytes and monocytes than in other 
types of aithritis Chemical examinations revealed no characteristic altera- 
tion total protein per 100 c c of synovial fluid varied between 4 3 and 5 5 
grams, the non-protein nitiogen of fluid equalled that of blood, the sugar 
of the fluid (91 to 160 mg ) was always a few milligrams higher than that 
of the blood (79 to 1 16 mg ) 

[The sugar determinations on synovial fluid did not always represent fasting 
values — Ed ] 

Treatment Henderson expressed the opinion that non-operative 
therapy is erroneously called conservative tieatment In fact surgical treat- 
ment, arthrodesis (at least if patients are more than nine years of age), 
may be more conservative, and moie saving of time and monej' , even though 
It IS granted that a few patients can be cured by long rest and articular fixa- 
tion under supei vision in hospitals The knees, hips, shoulders, and spine 
are best suited for arthrodesis , the elbows, wrists, and ankles are next in 
choice Of 274 cases of tuberculous arthritis of the knees, m which Hen- 
derson pel formed arthiodesis between 1913 and 1934, fusion lesulted 
in about 90 per cent Nine per cent of the patients were found to have died 
of their non-articular tuberculosis Synovectomy was performed on four 
patients whose articular tuberculosis was confined to synovia Of these 
four patients two weie well and comfortable several years latei 

“Tuberculous Rheumatism” 

An extensive resume of Iiteratuie on this subject has been made by Brav 
and Hench ” As described by its proponents, this condition is a form of 
polyarthritis, simulating in some cases acute rheumatic fevei , in other 
cases, chronic atrophic arthritis, but bearing some etiologic relationship to 
tuberculosis It is thought to be attributable to a tuberculous toxin from 
some distant focus, a filtrable virus, an attenuated form of the bacilli of 
tuberculosis, or an allergic reaction True tubercles are not the expected 
finding, and when present, they indicate superimposed tuberculous aithritis 
rather than tuberculous rheumatism Kvidence for the diagnosis of tu- 
berculous rheumatism includes familial tuberculosis, associated visceial tu- 
berculosis, demonstration of Koch’s bacilli in synovial fluid and the blood 
stream, positive results of inoculation of guinea pigs with joint-fluid, and 
in some cases the presence of a typical tubeiculous joint before, coincident 
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With, or subsequent to, the development of polyarthritis Reported patho- 
logic findings have included focal collections of round cells, of plasma cells 
and of histiocytes, isolated instances of necrosis, internal thickening and 
vacuolization of the vessels, and the presence of giant cells and endothelial 
cells These alterations are considered eithei a transition stage between 
simple inflammatory tissue and tubeiculosis, or an alleigic manifestation of 
the latter 

Against acceptance of the s^mdiome of tubeiculous iheumatism have 
been arrayed a large numbei of competent in\ estigators %vho argue that 
there is no adequate clinical method of identif}mg it, no consistently char- 
acteristic roentgenographic e\ idence, no experimental oi laboratory evidence 
in its favor that is not highly controversial, and no consistent demonstration 
of Its supposedly characteristic microscopic patliology 

A statistical study by Brav and Hench of a senes of 150 cases of acute 
rheumatic fever and 250 cases of chronic atrophic pol}aithritis revealed no 
significantly higher incidence of familial tuberculosis oi associated visceral 
tuberculosis than that found among 250 control cases The controls were 
consecutive non-aithntic cases, studied m the same peiiod as the aithritic 
series The control patients registered a multiplicity of complaints in no 
way related to joints Of a series of 75 cases in which a diagnosis of 
chronic atrophic polyarthritis had been made, and m which the pathologic 
characteristics of a single joint were determined by micioscopic examination 
of tissues or by inoculation of guinea pigs, the joints of eight patients were 
found to be definitely tuberculous In each of the eight cases, the tubercu- 
lous nature of the arthritis was suspected prior to examination of tissue or 
inoculation of animals, but the presence of polyarthritis was confusing 
Brav and Hench concluded that further investigation will be required to 
determine the acceptance or rejection of the syndrome of tuberculous rheu- 
matism At present, they concluded tliat no incontrovertible proof of sucla 
an entity exists 

LeSage,®® however, accepting tlie entity without question, was surprised 
how seldom the condition was diagnosed and how often it was confused 
with gonorrheal or gouty arthritis He admitted that generally no direct 
proof of its tuberculous nature can be found either on pathologic or bac- 
teriologic examinations “ We have only clinical signs to guide us,” he 
wrote In a few cases, although cultures and examination of the joints may 
be negative, the subcutaneous or mtraperitoneal inoculation of bacteriologi- 
cally-negative synovial fluid into guinea pigs will produce tuberculosis 
eSage expressed the belief that a tuberculous virus may manifest its pres- 
serous membranes only by ordinary, simple, inflammatory lesions in 
me “ pre-bacillary stage ” In the later “ bacillary stage ” the primary in- 
ammatory lesions undergo evolution to the state wherein their tuberculous 
nature may be revealed 
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In evidence, LeSage included the following cases A man, aged 26 yeai s, in 1923 
had vague pains and stiffness in the neck and spine, inflammation and ankylosis of 
the right ankle The case progressed as follows in 1924, involvement of the left 
ankle, in 1925, of the temporomandibular joint, with orbital neuritis, in 1926, pro- 
gressing ‘ rhizmorphous spondylitis”, in 1930, swelling of the left knee, in 1931, 
left orbital neuritis, coineal ulceiations and amaurosis, in 1932, involvement of the 
right knee, and in 1933, involvement of both shoulders Roentgenograms disclosed 
the following those of the thorax “ganglionic spots with dense peribronchial and 
pulmonary fibrosis”, those of the joints, destructive arthritis, exostosis and rare- 
faction Fluid removed from the right knee in 1932, when injected into guinea pigs, 
produced extensive tuberculosis, and bacilli were recovered 

A woman, aged 61 years, had arthralgia of the feet and effusion of the left knee 
She presented no evidence of tuberculosis The cutaneous reaction was positive for 
tuberculosis Fluid from the knee joint was negative, as was the guinea pig test, 
but culture of tlie patient’s blood (Lowenstein’s technic) gave colonies of virulent 
Koch’s bacilli after three weeks 

From such evidence, LeSage concluded that lesions of inflammatory 
tuberculosis (ante-bacillary period) are attributable to a filtrable virus, 
whereas specific lesions are produced b}' Koch’s bacillus 

[In three other cases the diagnosis seems to have been made chiefly fi om clinical 
data, data which may have been clinically unmistakable to LeSage, but perhaps inade- 
quate for others — Ed ] 

To Buckley much of the evidence for the entity was unconvincing 
Positive cutaneous reactions may easily be attributable to latent tuberculous 
foci in lymph nodes or elsewhere, and isolation of bacilli of tuberculosis 
from the blood m cases of acute polyarthritis, by the method of Reitter 
and Lowenstem (1932), generally has been unsuccessful in other hands 
In two cases of chronic polyarthritis, Buckley found bacilli of tuberculosis 
in effusions from knee-joints Admitting the possibility that a chronic 
tuberculous focus in lymph nodes, or elsewhere, may sensitize tissues to, 
and thus favor infection by, streptococci, it seemed more probable to Buckley 
that sensitization is first produced by streptococci and that infection by 
bacilli of tuberculosis occasionally follows 

Pneumococcal Arthritis 

This rare disease occurs only once in every 800 to 1000 cases of pneu- 
monia When pneumococci gam access to a joint they produce acute, gcH" 
erally purulent, arthritis Fagge « reviewed the literature, and the ex- 
perience of the physicians of Guy’s Hospital between 1918 and 1932, during 
which years only seven cases, including at least two that were doubtful, were 
seen Three-fourths of cases of pneumococcal arthritis occur in conjunc- 
tion with pulmonary infection, generally after the stage of resolution, 
occasionally in the stage of red hepatization A fourth of the cases occurs 
in association with pneumococcic septicemia but without pneumonia Larger 
joints are generally involved, the knees most commonly, next in frequency 
of involvement are the shoulders, wiists and elbows In three-fourths of 
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cases the involvement is monarticular When pneumonia is present the 
appearance of acute arthritis raises the suspicion of its pneumococcic origin 
Otherwise the diagnosis is made on bactenologic examination of aspirated 
joint-fluid In spite of purulent exudates and gross involvement, complete 
articular restitution often occurs and ank}dosis is rare Of patients so 
affected, 24 per cent die fiom non-articular pneumococcic infection 

Of Fagge’s patients, one had pneumococcic meningitis, and a shouldei 
was affected, one had pneumonia and a knee was involved, one acquired 
influenza shortly after spraining an ankle, and pneumococcic abscesses 
developed about the affected ankle In the cases at Guy’s Hospital, pneu- 
mococcus t}pe I was found once, type III, twice 

Farah described a different course of presumed pneumococcic arthritis 
in one case 


A man, aged 31 years, acquired a sore throat and bionchitis in 1924 Fiftv davs 
later subacute, febrile monarthritis of the right knee developed and was evident for a 
few days Complete restitution occurred In July 1924, without any associated sore 
throat, the left knee became similarly involved and remained involved for 20 days but 
recovery was complete In December 1925, three days after onset of a sore throat, 
the right knee and left wrist were briefly affected, in February 1927 the patient again 
had a sore throat and an involved right knee In the next six j ears he had repeated 
mild attacks in one to three joints, occasionally after onset of a sore throat or cold 
These and all previous attacks apparently responded notably to salicylates In Feb- 
ruary 1933, generalized febrile polyarthritis developed Roentgenograms of joints 
were normal m spite of repeated involvement through 10 years The heart was nor- 
mal From the blood pneumococci w'ere obtained m pure culture From the red 
throat, pneumococci, type III were obtained and agglutinins thereof weie present in 
the serum in a titer of 1 to 2000 Skin tests to several bacteria weie negative but to 
the pneumococci obtained from the patient \vere strongly positive Articular cultures 
were not permitted 

Farah assumed the case to be one of an unusual form of pneumococcic 
arthritis from focal infection (pneumococcic sore throat), of special in- 
terest because of the absence of purulent effusion or articular residues, and 
because of the later resemblance to acute rheumatic fever, including response 
to salicylates He suggested that other cases of acute rheumatism may 
be so caused 


[It IS to be noted that the early attacks were monarticular, not typical of rheu- 
niatic fever Somewhat similar cases of recurrent monarthritis and polvarthritis of 
® '^'^^^tion, leaving no residue in joints or heart, have been reported as instances 

°1 ^ ^'"thritis This report should stimulate appropriate investigations in un- 
cassifiable cases One of us saw a case m which a parotitis was the only infected 
ecus Pneumococci could always be isolated from saliva but not from joints — Ed] 


Pathology Details of pathologic reactions in a case of pneumococcic 
^thritis of an elbow joint were described b} Keefer, Parker and Myers 
n intense inflammator}’- reaction of synovia — thickening of subsynovial 
lous tissue and destruction of synovial surface cells — and extensive de- 
s ruction of cartilage and subchondral bone were noted 
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Treatment Immobilization, piompt articular aspiration and irrigation 
with physiologic saline solution, repeated as necessary, are advocated 

Scarlatinal Arthritis, Postscarlatinal Rheumatism 

In the course of, oi following, scarlet fever the joints oi heart may be 
affected m about 6 to 10 per cent of cases by (1) toxic lesions appearing 
early in the disease, (2) septicopyemic lesions appearing early or late, and 
(3) so-called allergic lesions which generally appear late Both the sup- 
puiative and the non-suppuratn e varieties of scailatinal arthritis, or post- 
scarlatinal rheumatism, have been considered by some to be more or less 
specific manifestations or complications of scarlet feier Others believe 
that the non-suppurative forms, with oi without carditis and with or without 
a previous histoiy of rheumatic fevei should be regarded as forms of true 
rheumatic fever, activated by the hemolytic streptococcal infections of 
scarlet fevei in the same way that othei streptococcal infections are prone 
to activate latent iheumatic fever Comparing epidemiologic studies in 
cases of postscarlatinal iheumatism with those in cases of rheumatic fevei, 
Paul, Salinger and Zuger expressed agieement with the lattei viewpoint 
A high incidence of iheumatic fever was found in families of patients who 
had had postscailatinal non-suppui ative aithritis or carditis The clinical 
course of these two complications is essentially similar to that of rheumatic 
fever Although eveiy case of non-suppurative arthiitis or carditis fol- 
lowing scarlet fever is not necessanlv a manifestation of rheumatic fever, 
the majority probably are, and are not specific complications of scarlet fever 

The case of a boy 14 ^^ears of age who suffered from fever and a red, 
swollen hip a few days after inoculation against scarlet-fever was reported 
by Stewart In the next five months, while the patient remained in bed 
destructive arthritis and marked stiffness of the hip appeared Since, in 
roentgenograms, the epiphyseal line seemed open and motion of 10° was 
present, motion was encouraged Finally flexion of 40°, hyperextension 
of 10°, and rotation of 30° were accomplished by the patient At last he 
could sit in a chan and walk a mile and a half without pain Fluoroscopy 
gave evidence of pseudo-arthrosis, motion originating wholly in the epi- 
physeal line 

[Bactenologic studies relative to the hip appaiently were not made, and the 
data furnished do not permit a positive diagnosis — ^Ed ] 

Syphilis Affecting Joints 

Chitton’s Joints, Symmetrical Seious Synovitis The most common 
articular affection of congenital syphilis among childien is Glutton’s joint, 
a relatively painless, simple, serous or gummatous synovitis which is gen- 
erally bilateral, lasts fot months or years, and is not accompanied by bony 
changes It generally affects one or both knees, one being affected some 
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time before the other Elbows, wrists or fingers are less frequently af- 
fected It IS uncommon among adults who have acquired syphilis When 
present it usually precedes or accompanies the secondar} eruption Of 363 
cases of congenital syphilis encountered by Klauder and Robertson, in 63 
Glutton’s joints were present, one or both knees were involved in all, and m 
two an elbow also Avas affected Little or no pain, tenderness, heat, redness, 
limitation of motion, or muscular atrophy were present The patients Avere 
generally from eight to 15 }ears of age Pathologic reactions include for- 
mation of A illous processes and synoA lal fringes and simple or gummatous 
synoA itis Untreated, the process becomes chronic but generally terminates 
spontaneously Antisyphihtic therapA’’ may affect it markedly or not at 
all Splints, rest and surgical opeiation seem useless In all of Klauder 
and Robertson’s cases effusions eA’^entually disappeared Avithout ankylosis 
If ankylosis is present the condition is not Glutton’s joint but may be sy- 
philitic arthritis Patients AAdio have Glutton’s joints are more likely than 
others to suffer from interstitial keratitis 

Eleven cases of chronic s^noAutis of the knees, Avith persistent or re- 
cuirent effusions, Avere seen among children by Gill and Oir^® and Avere 
considered Aery similar to cases of Glutton’s joint although Wassermann 
reactions on blood and spinal fluid AA'ere negative in all but tAvo In one of 
the latter a positive reaction AA'as obtained only after administration of 
provocative doses of neoarsphenamine Tissue obtained in one case re- 
vealed a red, thick synovial membrane, synovial fringes and eaily formation 
of pannus, Avith some erosion of underlying cartilage 

[Gummatous infiltrations were not mentioned — Ed ] 

Although the etiolog}- Avas undetermined, all the cases Avere thought 
possibly to be syphilitic In similar cases Klauder and Robertson recom- 
mended provocative tests Only one case Avas cured by therapy Buck’s 
extension, casts, splints, braces, physiotherapy, heliotherapy, compression 
bandages, repeated aspirations 

[Antisyphilitic therapy apparently was not administered It seems to us that 
one has no right to make or suggest a diagnosis of Glutton’s joint in a patient with 
negative Wassermann reactions on blood and spinal fluid unless the parents reveal 
evidences of syphilis, or the patient shows stigmata of congenital syphilis Some be- 
lieve that conservative treatment of Glutton’s joints is generally followed by recovery 
Avhether or not specific antisyphihtic treatment is administered — Ed ] 

Syphihtic Ai tin itis The Wassermann reaction was performed by 
Keefer, Myers and Holmes on four specimens of synovial fluid from tAVO 
patients who had syphilitic arthritis The blood serum and synovial fluid 
Avere positive on three occasions, once the reaction of blood serum was 
positive Avhen that of synovial fluid was doubtful In tAvo cases the cytology 
0 the synovial fluid was as folloAvs total cells per cubic millimeter 3,200 
to 4,500, polymorphonuclears 17 to 52 per cent, lymphocytes 35 to 51 per 
cent, monoc3'tes 7 to 32 per cent, clasmatocytes 3 to 16 per cent In one 



902 


BENCH, BAUER, FLETCHER, CHRIST, HALL, AND WHITE 


case the total concentration of protein in the synovial fluid was 3 8 gm per 
100 c c , of sugar, 78 mg , of non-protem nitrogen, 24 mg 

Undulant Fever 

The symptomatology of this disease was reviewed by Miller'*® An 
almost constant symptom is aithralgia, sometimes severe enough to sug- 
gest acute arthritis In some cases articular pain and tenderness are present, 
but no swelling Some cases resemble instances of acute rheumatic fever 
If the patient has an afebrile peiiod, the joint disturbance may largety sub- 
side In one of Miller’s seven cases, the spindle-shaped swellings of the 
fingers resembled those seen in atrophic aithritis, and in this case the 
diagnosis of atiophic arthritis had been made An intermission in the fever 
was followed by disappearance of the swellings Suppurative arthritis of 
costosternal or costochondral junctions, and suppurative spondylitis, have 
been reported by others Blood cultures, when positn’-e, as they are in only 
25 per cent of cases, establish the diagnosis Agglutination tests are useful 
but variably positive , in many active cases they are negative unless repeated 
frequently 

A case of undulant fever, resembling a case of acute rheumatic fever, 
was seen by Twedell and Schlotzhauer A young man had sore throat, 
malaise, pains m the chest and right knee, and later had headache, cough 
and fever In a few days the pain in the knee disappeared but migratory 
pains affected the opposite leg, shoulders, and elbows A diagnosis of rheu- 
matic fever was made but the effect of salicylates was poor A month later 
an enlarged spleen was noted Several blood cultures revealed Brucella 
abortus and agglutinins were present in a titer of 1 to 1,600 

Treatment According to Miller, treatment with specific vaccines and 
chemotherapy is not of proved value Occasional results from tjqihoid 
vaccine or arsphenamine are reported In a case of three months’ duration, 
seen by Jones,"® one session of fever therapy (two and a half hours at 105 5° 
F ) was followed m a few days by complete cessation of malaise, weakness 
and fever 

[Arthritis was not mentioned as being piesent in this case — Ed] 

Experimental Undulant Fever Feldman and Olson*® were unable to 
pioduce demonstrable lesions m swine bj^ injection, by vaiious routes, of 
strains of Brucella abortus of porcine oiigin, consistently pathogenic to 
guinea pigs Agglutinins were produced in the blood serum of all animals 
that received injections Although the strains had been isolated from 
lesions of spontaneous spondylitis of hogs, no similar lesions could be re- 
produced experimentally It is concluded that the apparent predilection of 
such organisms for vertebral bodies does not represent an inherent tendency 
of the organism foi elective localization, but that the predilection is ac- 
cidental or casual 
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Haverhill Fever, Erythema Arthriticum Epidemicuim 

Full details of this disease, one of lecent identification (Levaditi, 
Nicolau, Poincloux, Place, Sutton, Willnei , 1926) weie given in three 
reports Haverhill fevei has foui main characteiistics (1) an abrupt 
onset with chills, fcAer, malaise, vomiting and headache, (2) an early erup- 
tion, rubelhform or morbilliform, occasionally first, and often only, on the 
extremities, especially about the ankles and wrists, with a tendency to become 
hemorrhagic, (3) multiple arthritis of varying, but often of severe, degree 
and (4) a peculiar remittent (saddleback) fe\er curve, of abrupt rise, with 
remission in from two to five days, and after a few da}s of relative freedom 
from symptoms a febrile recurrence with which the arthritic manifestations 
appear 

Symptoms referable to joints are outstanding and distressing Gen- 
erally they appear with the secondary rise of fever, on the third to the fifth 
day of the disease, vei} occasionally later Several joints may be attacked, 
the wrists, elbows, knees, shoulders, fingers and ankles most commonly 
Joints may be markedly painful, redness and swelling are variably present 
Roentgenograms of joints are negative Muscles are “ lame ” but not 
tender Hydrops is often present in a knee, and in two cases pure cultures 
of the causal organism, Havethtlha utnIUfoinus, have been isolated there- 
from ““ The arthritic symptoms may last from a few days to several 
months, but geneially they last about four weeks They may persist longer 
than the fever In general, articular lestitution is complete or almost so 

The condition must be distinguished from iheumatic fever, which has 
no such peculiar fever curve, from dengue, from infectious erythema with 
arthralgia, from erythema multiforme, fiom Malta fever, and from rat- 
bite fever In Haverhill fever the heart is negative, and although sore 
throat IS a common symptom it is a diffuse catarrhal type of injection with- 
out exudate or tendency to involve lymphoid tissue, such as is seen in rheu- 
matic fever The diagnosis is confirmed by isolation of the specific organ- 
isms from the blood or from joint fluid Specific agglutinins are present 
Unpasteurized milk is believed to be tlie usual source of infection, but 
Scharles and Seastone have shown that the condition may follow a rat 
bfle A medical student who was bitten by a laboratory rat acquired the 
disease, and it was identified by agglutination tests and by recovery, by 
Bauer, in fluid from an ankle, of the specific organism of Haverhill fever 
All attempts to find spirilla of rat-bite fever failed It is suggested that 
certain cases of supposed rat-bite fever may in fact be cases of Haverhill 
fever 

Septic (Purulent) Arthritis 

The common forms of septic artliritis, aside from tlie gonococcal form, 
are attributable to Staphylococcus aureus or to Streptococcus hemolyticus 
nip, a knee, or a shoulder is most commonly affected, and roentgenograms 
n ten disclose no abnormality for the first 10 days Early diagnostic 
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aspiration is recommended Paiticulaily if leukocytes numbei more 
than 15,000 per cubic millimetei of blood, and if thick pus is present, 
Oxford has expressed himself as in favor of arthrotomy with open drainage 
Such treatment was necessary in 15 (60 per cent) of his 26 cases, in the 
remainder conservative therapy was permitted such as drainage by aspiration 
and then traction or fixation Ankylosis, however, frequently results, par- 
ticularly if the arthritis arose fiom infection (osteomyelitis) of juxta- 
articular bone The most marked alterations in synovial cytology, noted by 
Keefer, Myers and Holmes,^^ were seen m three cases of arthritis caused by 
hemolytic streptococci The total number of cells per cubic millimeter 
varied from 109,500 to 350,000, and polymorphonuclear cells constituted 94 
to 100 per cent thereof 

The articular pathology in two cases was described by Keefer, Parker 
and Myers and included synovial thickening and cellular infiltration, with 
regions of complete destruction, cartilaginous thinning and erosion, in- 
filtration of leukocytes, abscesses in bone marrow, and masses of visible 
bacteria 

In four cases in which treatment was administered by Taylor,®* trans- 
fusions were employed and bacteriophage seemed of value 

Arthritis or Subacute Bacterial Endocarditis 

Pams of the joints commonly occur witli infective endocarditis The 
joints do not suppurate Their pathology has not been described heretofore 
In a case of subacute bacterial endocarditis affecting a young man, and at- 
tributable to an unidentified form of gram-negative coccus, Keefer, Parkei 
and Myers found the essential articular lesion in the synovial connective 
tissue with perivascular lymphocytic infiltration The synovial surface cells 
were generally intact 

Meningococcic Arthritis 

Brief clinical details of two cases, with pathologic reactions found at 
necropsy, were reported by Keefer, Parker and Myers Arthi itis occurs 
in from 4 to 7 per cent of cases of meningococcic meningitis (Herrick and 
Parkhurst, 1919) and may assume three forms 1 One form comprises 
brief, early polyarthritis characterized by pain and tenderness but without 
swelling or hydrops, and generally accompanied by a hemorrhagic rash 
The joint pains may be attributable to hemorrhages m articular and peri- 
articular tissues 2 Metastatic pyoarthrosis with meningococci m the effu- 
sions IS characteristic of the second form Recovery occurs m one to four 
weeks, with or without ankylosis 2 Arthralgia from meningococcus sei uni 
constitutes the third form From their studies, the writers concluded 
that in meningococcic arthritis the metastatic lesion involves deeper synovial 
tissues first, later, the superficial cells, with effusion of fluid into the joint 
cavity and varying degrees of destruction of cartilage 
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In a case in which chills, fevci, jaundice, meningitis and meningococcic 
arthritis developed, and which Avas seen by Jaffe,®‘ the use of meningococcus 
serum W'as follmved by relief of all symptoms and signs, but the patient 
later died of pneumonia 

Rheumatic Fever 

Incidence Some studies indicate that the incidence of iheumatic fever 
depends largely on vaiious factors of climate and enviionment the patient’s 
geographic habitat, his social condition, exposure to damp, cold and res- 
pirator}’- infections, and to seasonal change Glover and otheis'^^ have re- 
minded us that tlie Medical Research Council’s investigation, which included 
familial incidence and heredity, familial evidence of sore tin oats, maternal 
care, exposure, sleeping conditions, clothing, birthplace, occupation, income 
of parents, types and sites of houses, and so forth, concluded rvith the 
statement that the findings were largely negative It is ne^ertheless felt 
by many that some of these factors are important, and Glo\er and Millei 
and others have voiced the general belief that the incidence of rheumatic 
lever and rheumatic heart disease is low m the tropics, highei m the tem- 
perate zone and among persons living near sea level or in basements, and 
also that it is higher in cold, damp montlis 

Geogiaplty Reviewing the distribution of rheumatic heart disease, 
which IS the best proof of the existence of rheumatic fever, in various parts 
of the ivoild, Nichol®' reported that it is prevalent and severe between 
latitudes 50° and 40° North, diminishes m warmer climates, is almost un- 
known between the Tropics of Cancer and Capricorn, increases again as 
cooler climates aie reached and is common between latitudes 30° and 40° 
South Thus it IS practically unknown! m the subarctics, m southern India, 
Puerto Rico, southern China, the Malay States and Panama It is common 
among school children in England (1 5 to 2 0 per cent), northern Europe, 
northern United States of America (0 89 to 0 66 per cent), South Africa 
and Australia Its incidence varies widely in tlie United States, from 0 86 
m Boston to 0 45 per cent in Miami Admissions to hospitals are more im- 
pressive, for a variation of 0 2 to 5 8 per cent exists, tlie latter in cold wet 
climates, and the former m warmei regions Rheumatic fever and chorea 
are rare m Florida, according to Nichol (16 cases in 16,200 medical ad- 
missions to hospitals) Rheumatic heart disease is particularly rare among 
children born m Miami and is seen three times as often among children now 
living in Miami but born in the North Of 103 patients who had rheu- 
matic heart disease, seen in a given period, in only seven cases did it 
originate in southern Florida Simmons found the incidence of rheu- 
matic heart disease in Kentucky to be the same as that in Texas and Louis- 
iana, half that of Virginia and Maryland, and a fourth tliat of New^ Eng- 
and According to Chase it is rare in Oklahoma, a warm, dry state , it is 
ceiling less frequent m Omaha, Nebraska,®® and although it is increasing 
111 t e United States as a wdiole it is not increasing in New York City®’^ 
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Compared to its incidence in Gicat Biitain, iheumatic heart disease is rela- 
tively infrequent in Australia Cleland found 116 cases (3 9 pei cent) 
in 3000 postmoitem examinations 

[Figuies are not given to support some of these latei statements — Ed] 

Social Conditions It is believed that the disease is more common in 
crowded cities than in the country, and that poor hygiene and environment 
favor its development In Australia it is more common m the city and 
suburbs (194 of 218 cases came from the city and suburbs) than in the 
country, but it is common in the hill disti icts and low-lying valleys Al- 
though poverty is a factor, children of the poorest parents are less affected 
than those of less poor parents (Miller) Glover expressed the opinion 
that the true incidence of the disease is directly proportional to the degree 
of poverty, and that it is seen 20 to 30 times more frequently among children 
of the poor than among those of the well-to-do The incidence of rheu- 
matic heart disease was 48 per 1000 children in a public school in the poorest 
city district, 31 per 1000 children m public school in a better residential area 
Thus, the former was one and five-tenths times higher than the latter, but 
it was moreover found to be eight times higher than the incidence among 
children of a wealthier class from urban private schools From these fig- 
ures, Paul, Harrison, and DeForest concluded, again, that rheumatic heart 
disease is in part a manifestation of poverty 

Effect of Seasons In England, rheumatic fever is more prevalent in 
the cold, damp months of fall and winter,'^' but in Rochester, New York, it 
IS more common in late winter and spring 

Heredity A high family incidence is frequently reported, Swift®® 
recently indicated that he still believed this phenomenon means an inherited 
State Thus a hereditary tendency is present in a third of the cases, accord- 
ing to Benjamin,®^ who found that of 280 rheumatic children, 38 per cent 
had rheumatic parents and 17 per cent had rheumatic brothers or sisters 

Physical Type Although the rheumatic child may differ from the nor- 
mal one in other constitutional traits, he does not differ in physical type, as 
indicated by bodily dimensions, sexual differences, color of hair and eyes, 
type of contour (slendei or thick) or postuie, according to the exhaustive 
report of Young®® who studied 1,212 children, 459 of whom were rheu- 
matic, 368 asthmatic, and 385 normal 

Sex and Age Juvenile rheumatism is more frequent among fe- 
males ®®’ ® Of Kaiser’s 1200 rheumatic children, 54 per cent were giils, 46 
per cent, boys Kaiser noted the disease infrequently among patients who 
were less than the age of three years, he found an increasing frequency 
among patients from three to 10 years of age, and a declining frequency 
among those from 10 to 15 years of age, thereaftei the condition was as in- 
fiequent as it was before the age of three years Only six cases of iheu- 
matic heart disease of children less than two years of age have been repoi ted 
White (1926) saw a patient who was sixteen and a half months old, and 



THE PROBLEM OE “ RHEUMATISM ” AND ARTHRITIS 907 

Scliroeder (1922), one 20 months old As Swift®® noted, the cases of 
rheumatic fever in very young infants have almost all occurred in instances 
wherein the mothei had the disease while the child was in utero , this sug- 
gests that both the susceptibility, and the infectious agent were transferied 
to the infant dining piegnancy because, m general, other infants of rheu- 
matic families do not give clinical evidence of the disease until after the 
fourtli or fifth }ear of life It is likely that during a consideiable poition 
of this pre-rheumatic period the infant’s tissues become so conditioned that 
they finally develop the capacity foi shoving tiue rheumatic lesions 

The youngest patient on recoid has been reported by Fischer ®®, the child 
was twelve and a half months old and died of rheumatic heait disease The 
mother had active rheumatic fever from the third to the sei enth month of 
pregnancy The child developed fever, convulsions, otitis media, pneumonia 
and the t 3 'pical picture of rheumatic valvulitis Aschoff bodies w ere found 
at the necropsy Fischei expiessed the belief that the process was acute and 
probably did not date from birth although the child might have been stig- 
matized during fetal life 

Symptoms The progress of the disease, as shown in new studies, con- 
forms to the accepted pattern, major manifestations aie sore throat, ton- 
sillitis or infection of the upper part of the respiratory tract, fever, ab- 
dominal pains, arthritis, myositis, nodules, cutaneous ei uptions, purpura, and 
carditis Of 206 patients who had rheumatic heait disease, seen by Sim- 
mons,*® 68 per cent gave definite histones of rheumatic fevei , 19 pei cent 
had had only recurrent tonsillitis , 4 per cent gave histones of chorea and 8 
per cent had none of these The first iheumatic attack occurred before the 
age of 20 j^'ears in 70 pei cent of cases, before 30 years in 94 per cent In 
mne cases symptoms did not develop until after the age of 50 years As is 
Well-known, and as has been emphasized again by Black,*^® the symptoms of 
the disease differ somewhat as they are seen m children and m adults The 
latter generally present an acute onset, high fever, polyarthritis and drench- 
ing sweats In children the symptoms aie less definite slow onset, fre- 
quently infection of the upper part of the respiratory tract, malaise, growing 
pains, fatigue, intermittent fever, rapid pulse without fever, night sweats, 
pallor, anemia, epistaxis, chorea, occasional nodules and frequently slight 
cardiac murniui s Growing pains or chorea may be the only s^miptom ®’^ 
Nodules, generally over knuckles, occui in 15 to 20 per cent of cases ®^’'^® 
According to Benjamin ®’^ iheumatic growing pains aie charactei istic vague, 
dragging, fleeting pains in muscles, occasionally in joints, frequently accom- 
panied by easy fatigability, loss of weight and anorexia 

[According to Shapiro (1935) rheumatic growing pains are more often in joints, 
nonrheumatic growing pains of children are more often in muscles — Ed ] 

Some of the 1200 children seen by Kaiser had six or more symptoms, 
others, onty a few Pancarditis and nodules usually denote a serious form, 
tonsillitis, pallor and anorexia may indicate less serious rheumatism Major 
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iianifestations were present as follows pancaiditis in 64 per cent of cases, 
heumatic fever with severe arthritis in 39 per cent, mild arthritis in 32 per 
ent, chorea in 29 pei cent, muscular rheumatism (growing pains) in 18 
ler cent, pneumonitis in 3 pei cent, eiythema nodosum in 2 per cent, nodules 
n 1 per cent, pleui isy in 1 per cent and purpui a in 0 4 per cent Minor 
nanifestations weie present as follows tonsillitis or sore tin oat in 43 pei 
ent, fatigue in 36 pei cent, anoiexia m 34 pei cent, palloi in 30 pei cent, 
pistaxis in 15 per cent, cephalalgia m 6 per cent, abdominal pain in 5 per 
ent, cardiodyma m 4 per cent and nausea in 3 pei cent Choi ea was not as 
requently associated with carditis as was aithiitis Those patients who had 
nild arthritis or myositis had less caiditis than those who had acute fever 
)i severe aithritis Tonsillitis or phaiyngitis immediately preceded ar- 
hritis, chorea oi endocarditis m 43 per cent of cases 

According to some the disease, in genei a1, behaves similarly in all lati- 
udes, producing the same cai diovascular and othei lesions Accoidmg to 
3chlesinger the geogiaphic variations aie enormous, theie is less carditis 
n the Netherlands than in England, moie nodules in England than in 
\merica 

[In our last year’s review, differences of opinion were noted as to whether the 
nanifestations of the disease, when it occurs m the southern American states, are the 
;ame as those when it occurs m the north The weight of evidence is in favor of 
geographic differences in symptoms in the south the disease is milder, there is less 
irthntis for which reason the disease often goes undiagnosed — Ed ] 

Special Symptoms, Lemons, and Compbcations, with Pathologic Studies 
Heait Recent data confirm accepted ideas Of Simmons’ 206 cases the 
mitral valve was involved alone in 83 per cent, the mitral with the aortic 
valve in 11 per cent, the aortic valve alone m 6 per cent According to 
Cleland’s report on i heumatic carditis in 88 cases, it was found that mitral 
stenosis was more common in females than m males, aortic valvulitis more 
common in men Evidence of unsuspected rheumatic cai ditis is often found 
at death in the bodies of persons who piesumably weie clinically unaffected 
by the disease Of all patients dying at the Presbyterian Hospital, New 
York City, aside fiom those known to have had rheumatic fever, 1 2 pei 
cent weie found, by Hawking, to have latent oi active rheumatic carditis 
The specificity of Aschoff bodies is doubted by some Gross and Ehrlich 
have made a contribution to the descriptive classification, life cycle, sites of 
predilection, and relation of the Aschoff body to the clinical course of the 
disease They concluded that the myocardial Aschoff body is of a type 
specific for the myocardium and to be considered apart from other rheumatic 
lesions Aschoff bodies pass through three stages The earliest stage 
occurs up to the fourth week of the disease and piesents small-cell coional, 
and reticular, Aschoff bodies The second phase occurs from the fourth 
to the thirteenth week and presents large-cell coional, syncytial coronal, 
mosaic, and laige irregulai -cell polaiized bodies Polaiized bodies occur 
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/from tlie ninth to the sixteenth week, fibnllai bodies, aftei the thnteenth 
week Aschoft bodies aie found in 90 pei cent of hearts of patients who 
die with evidence of active disease, in 59 pei cent of those who die with 
evidence of old or recent activity 

It IS generally believed that heart failure depends on myocardial rather 
than on endocardial damage, since degrees of the latter are not related to the 
occurience or extent of cardiac faiiuie A study by Rothschild, Kugel and 
Gross indicates tliat the severity of endocarditis bears no relation to the 
degree or age at onset of myocarditis and that rheumatic heart failure is 
related less to valvulitis, more to continued or recurrent myocarditis 

Blood vessels Lesions m coronary arteries in rheumatic fever were 
described as being found in 56 cases by Karsner and Bayless, and in four 
cases by Fraser In both articles specific lesions were described m detail , 
Karsner and Bayless also described vascular lesions not specific for the dis- 
ease There is a significant association between rheumatic heart disease and 
periarteritis nodosa (necrotizing arteritis) according to Fnedberg and 
Gross ’’’’ who reported four cases An unusual case of portal obstruction, 
retroperitoneal varix and fatal hemoperitoneum, in the presence of rheu- 
matic carditis and adherent pericardium, was seen by Feldman and Gross 
Easby reported the appearance of spontaneous subai achnoid hemorrhage, 
possibly from a mycotic aneurysm, m a rheumatic child 

[The patient recovered , no pathologic data were given — Ed ] 

Renal lesions Opinions differ as to the incidence of renal lesions in 
association with rheumatic fever According to Blaisdell a high per- 
centage of rheumatic patients suffer from renal damage early in life Of 
2400 consecutive cases which came to necropsy, m 128 active or healed 
cardiac lesions were found Of the latter group 38 subjects exhibited inter- 
stitial nephritis, half had been less than 40 years of age at death, a third, 
less than 30 years The reported pathologic details m 16 such cases were 
related to small vascular structures, cortical arterioles and intralobular and 
arcuate arteries 

Pulmonary lesions The pulmonary complications of rheumatic fever, 
according to Klein include fibrinous pleurisy, pleurisy with effusion, 
atelectasis secondary to enlarged heart with pericardial effusion, vascular 
lesions of the pulmonary artery and its branches, and rheumatic pneumonitis 
Symptoms of the latter may be evanescent, its course very variable, its 
characteristics hemorrhage and fibrinous exudate 

Cutaneous lesions, nodules and purpura Nodules may be subcutaneous 
or cutaneous Rosenberg has reviewed their clinical differences and the 
histology of the latter, they vary from the size of a pinhead to that of a 
hazelnut, last for variable periods, and appear most commonly on the fingers, 
palms, and neck, also on the forehead, chest, and cheeks In an epidemic 
in a hospital, observed by Chester and Schwartz the predominant sign 
was crops of bluish, not tender, maculopapular, purpuric spots, chiefly on 
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the legs and arms, lasting one to six months and disappearing without scar^^ 
ring or desquamation Holtz and Fiiedman®^ described an “unreported 
lesion ” a hemorrhagic eruption confined to the mucosa of mouth and throat, 
seen laiely in examination of normal oi noniheumatic peisons (occasionally ' 
in association with malnutrition, diabetes melhtus, vascular nephritis, and 
mumps), but especially m examination of patients m “ the rheumatic state ” 
It consists of one, two or a showei of circular, elevated, deep red spots, 
varying in size from that of a pinpoint to 2 mm m diameter, looks like a 
fresh hemorihage and fades m 24 hours, perhaps to reappear in different 
oral situations for as long as two weeks The authors expressed the 
belief that it is uni elated to purpura, and that it ma}- be a non-embohc hemor- 
rhagic enanthem It does not exhibit the specific rheumatic lesions 

Abdominal symptoms and lesions It is not generally realized that 
abdominal symptoms are not infrequent m cases of rheumatic fever and 
that on occasion they aie marked, simulating appendicitis, too often leading 
to negative exploratory operations Guptill has given these symptoms 
consideration, describing details of eight cases (from a series of 160 cases 
of acute rheumatic fever) which simulated cases of acute appendicitis but 
in which inflammation of the appendix was not proved Four patients were 
operated on, the appendices were normal In Guptill’s cases and in seven 
similar cases seen by Jones the onset of the disease was manifested by 
fever, pain, nausea, and occasionally by vomiting The pain was in the 
middle or lower part of the abdomen and was often lancinating It sub- 
sided in two or three days m favor of characteristic polyarthritis To dis- 
tinguish it from appendicitis may be difficult In rheumatic pseudo-ap- 
pendicitis there is much less vomiting than in appendicitis, abdominal 
tenderness is present but muscular spasm is absent, and the leukocytes of 
the blood are increased m numbei without an increase in juvenile granular 
cells, the Schilling differential count is normal In appendicitis, vomiting 
is almost universal among persons less than 20 yeais of age, and the Schilling 
differential count is abnormal, foi there is an increase m juvenile cells 
Careful inquiry concerning recent pharyngitis, arthralgia, carditis or pre- 
vious rheumatism may prevent needless laparotomy When in doubt it is 
safer to risk negative exploration of a rheumatic patient than to overlook 
possible appendicitis Some writers believe such pseudo-appendiceal pain is 
leferred from the pleura 

In two additional cases of Guptill, true suppurative appendicitis was 
proved at operation in the course of rheumatic fever A few cases of true 
peritonitis attributable to this disease have been reported and probably are 
more common than is supposed In one such case Rhea noted plaque-like 
areas on the lateral and posterior peritoneal surfaces, the lesions were 
similar to Aschoff bodies The intestines and mesentery were congested 
and edematous 

With periarteritis nodosa, abdominal symptoms may be notable Ul- 
ceration of the intestine from arterial necrosis and occlusion often has pro- 
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duced diairhea simulating that of ulcerative colitis In two cases of 
periarteritis nodosa with rheumatic heart disease seen by Friedberg and 
Gross abdominal symptoms dominated the clinical picture and led to ex- 
ploration These authors expressed the belief that such a complication may 
be tlie organic basis for some cases of “ abdominal rheumatism ” 

[The diffuse hemorrhagic changes which, as noted m our last >eai’s review, 
Colhs believed were responsible for acute abdominal symptoms in three cases in which 
exploration was made are not mentioned m these various reports — Ed ] 

Laboiatoiy Data Sedwicntatwn Rates, Blood Counts, Elect) ocai dw~ 
g)ams Blood counts of course should be made in cases of rheumatic fever 
Lymphatic leukemia may occasionally simulate rheumatic fever 

[See later, herein, the note of a case described by Sutton and Bosworth , also, see 
notes on cases of aleukemic leukemia and leukopenic myeloid leukemia simulating 
rheumatic fever, in last year’s review — Ed ] 

Pievious opinions on the sedimentation rate have been confirmed so 

The rate is elevated m rheumatic fever and rheumatic carditis , it varies 
with the actn it}^ of the disease and affords one of the most delicate gauges 
of activity It IS normal in cases of uncomplicated chorea However, it 
IS elevated in cases of chorea with carditis, changes occurring even before 
the carditis is distinguishable Because uncomplicated chorea is associated 
with a normal rate, Elghammer suggested that it may not be a true rheu- 
matic lesion, and Warner suggested that chorea is not an infective process 
although associated carditis is According to Struthers and Bacal,®^ and 
to Perry,®® the rate returns to normal or goes to less than normal with the 
onset of congestive cardiac failure with edema, a sign of bad import 
Elghammer stated that when the rate increases after removal of foci of 
infection he suspects reactivation of infection 

Alterations in the rate in rheumatism result from a fall in the concen- 
tration of albumin in the blood, a rise in globulin, and alterations in the 
albumin-globulin ratio 

Rheumatic children give no significant statistical variation from normal 
children, with regard to acidity and total chloride of gastric content, al- 
though the former exhibit greater variations on either side of mean values, 
according to Ogilvie The pH of the urine of rheumatic children is 
similar to that of normal or asthmatic children, even though the former 
show a higher excretion of various urinary acids 

[This work does not seem to us to have been well controlled — ^Ed ] 

Values for blood lipids of children who have acute and chronic rheu- 
matism were found by Kaiser and Gray to be essentially the same as those 
of normal persons or of patients convalescing from scarlet fever, but the 
standard deviations were much greater for those who had the two diseases 
than for normal persons 

Electrocardiograms Prolongation of the A.—V conduction time and 
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alteration of ihytlim are the best known electrocardiographic changes of 
acute rheumatic fevei Changes in the S-T segment and the T-wave are 
probably as characteristic and frequent, although they are not pathogno- 
monic Alterations i eported by Easby and Roesler and by Kohn in- 
dicate that during the active stage the T-wave may be rounded and small, 
sometimes iso-electnc, diphasic or inverted , and that during recovery it may 
become upiight, tall and sharply peaked before returning to normal In 
both reports it is noted that changes similar to those of coronary disease 
occur and it is suggested that they ma} result from alterations in coronary 
circulation, with consequent interference with myocaidial blood supply 
Cotnse of the Disease, Evidences of Activity oi Reactivity The aver- 
age duration of the disease, accoiding to Olesen,®^ is 17 years Kaiser®® 
studied the course of 564 childien for thiee years Within that time, 49 
per cent had recrudescences, particularly those who had chorea Within 
the first three }ears, 5 per cent died Between the third and fifth years of 
the disease, 40 per cent had recurrences but only 1 per cent died Within 
the first 10 yeais, 6 per cent died, 25 per cent had recurrences After the 
first five years, the piognosis for ultimate recoveiy and freedom from re- 
currence is definitely improved Of Simmons’ 206 patients who had car- 
ditis, 17 pel cent died, their average age was 33 years at death ®® 

Estimation of activity of the disease must always be made in absence 
of effects deiived fiom salicylates or othei antipyretic drugs Evidences of 
continued or renewed activity include loss of weight, pallor, fever of low 
grade, abnormal pulse rate, fleeting muscular and joint pains, tonsillitis, 
epistaxis, abdominal symptoms, cutaneous lesions, increased cardiac force, 
transient pericardial friction, electrocaidiographic alterations, leukocytosis 
and increased rates of sedimentation ®®’ Evidences of quiescence include 
steady gam m weight, slowing of pulse rate to normal, lack of extension of 
cardiac signs, absence of nodules or of chorea and fall in rate of sedimenta- 
tion 

Compaiison of Rheumatic Fever with Tuberculosis and At) opine Ai- 
thiitis Cecil again has reminded us of certain relationships between rheu- 
matic fever and atrophic arthi itis both are prevalent m cold, damp climates 
and rare m the tropics, both progress with exacerbations and remissions, 
both attack joints and resemble chronic infections, both are associated with 
foci of infection, iritis, and nodules, both piesent proliferative and exuda- 
tive granulomatous lesions — one involving chiefly the vascular system, the 
other, the joints, and, according to Cecil, both seem related to streptococci 

Similarities between rheumatic fever and tuberculosis have been pointed 
out for years Recently (1932) Reitter and Lowenstem reported 70 per 
cent positive cultures for bacilli of tuberculosis m the blood of patients who 
had rheumatic fever If the condition is related to tubeiculosis, tuberculin 
reactions of rheumatic patients should be significant Pascher ®® found no 
differences m the reactions of 245 rheumatic patients and 273 control sub- 
jects Positive reactions were present in about 25 per cent of each group 
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EUology and Pathogenesis Since conceptions of the etiology of rheu- 
matic fever have not changed in any important particular from those out- 
lined m detail in last year’s review, we shall note current studies but briefly 
The three chief theories continue to be (1) the microbic, (2) the metabolic 
and (3) the endocrine 

Microbic theory The great majoiity of writers favor one of the 
variants of the bacterial theory (1) the theory of bacteremia, (2) the 
theory of bacterial toxemia, (3) the theory of bacterial allergy For each 
group, some hold responsible one bacterium, or its toxin or its antigen, 
others consider that any one of a number of bacteria, or their toxins or their 
antigens, may be causal Highlights in pathogenesis are thought to be 
preceding tonsillitis or pharyngitis (generally with attendant hemolytic 
streptococci) , a latent period of one to three weeks and then the attacks 
(fever, polyarthritis, and so forth) **" The facts that sore throat so often 
precedes the initial or recurrent rheumatic attack, and that the disease, always 
one of low mfectivity, occasionally assumes epidemic proportions, streng- 
then the bacterial theory 

Five varieties of microorganisms have been isolated from the blood of 
rheumatic patients ( 1 ) a “ sporulent ” bacillus, anaerobic but facultatively 
aerobic, (2) a diplococcus, aerobic but facultatively anaerobic, (3) a 
streptococcus, generally hemolytic, (4) diphtheroid organisms (aerobic 
coccobacilh) , (5) enterococci Such is Bertrand’s®® grouping Farah ®® 
listed about 25 organisms held responsible at one time or other Hemo- 
lytic streptococci are currently the prevailing culprits, but the majority of 
writers have hesitated to ascribe more than contributory potentialities thereto, 
and believe infections therewith precipitate attacks in sensitized per- 
sons ®®- ^®® 

The bacteremic theory has been supported by Bertrand ®® who has iso- 
lated, from joints and in blood cultures, organisms which, in vitro, change 
from bacilhform types to diplococci , the cycle — ^bacillus, diplococcus, cocco- 
bacillus, streptococcus — could be developed in either direction In monkeys 
inoculated intravenously with these organisms typical acute articular rheu- 
matism developed in 81 per cent of those inoculated with the bacillary 
form of the organism and in 52 per cent of those inoculated with the dip- 
lococcic form It was concluded that m its virulent state the organism 
produces acute disease, in its attenuated form, it produces chronic disease 
This organism, formerly called “ Achalme’s bacillus,” is now called the 

diplosti eptohacillus of i heumaftsm ” According to Bertrand it is similar 
to the Bacillus welcliii 

Howell and Burton were unable to “ dissociate ” streptococci obtained 
from blood cultures of four patients who had rheumatic fever The idea 
of dissociation, or mutation-forms, implies that each bacterium contains a 
virulent and an avirulent factor It is believed that the virulent element, 
or form, of streptococci produces the smooth (S), and the avirulent, the 



914 


HENCH, BAUER, ELETCHER, GHRIST, HALL, AND WHITE 


rough (R) colony It might be of great clinical value to change the smooth, 
virulent strain into the rough, avirulent type Two strains of nonhemolytic 
streptococci (Stieptococcus sahmutis), one of hemolytic streptococci (Strep- 
tococcus pyogenes) and one of Stteptococcus vindans (Streptococcus mitts) 
were recovered in blood cultures In spite of chemical and physical means, 
and passage through animals, the strains remained virulent, smooth, and 
stable for eight months Howell and Burton concluded that there is little 
possibility of producing dissociation, a permanent change that occurs m a 
bacterium and then is transmitted to subsequent generations 

Farah expressed the belief that the disease is attributable to pneumo- 
cocci which inhabit the throat and are generally mistaken for streptococci 
Intensive studies in a case of pneumococcus arthritis were used in evidence 
of this idea We have already mentioned the idea of Reitter and Lowen- 
stem (1932), that the bacillus of tuberculosis is the cause 

[Some of us have been unable to confirm the finding- of tubercle bacdlemia ac- 
coidmg to their method — Ed ] 

The chief proponents of the toxemic theory have been Birkhaug (1927) 
and Small Both have lately approved the allergic theory, as have many 
others ®®’ 

[Conclusions on Etiology It is obvious that the cause of the disease has not been 
established The fact that so many different organisms have been isolated and are 
considered the cause of rheumatic fever suggests that probably no one of those so far 
isolated is responsible Rheumatic fever is a fairly distinct disease entity It would 
indeed be surprising were it found to be caused by many different organisms — Ed ] 

Special laboratory studies No new studies on blood cultures and 
agglutination tests are reported Eighty per cent of a series of 51 rheu- 
matic children were skin-sensitive to hemolytic or nonhemolytic strep- 
tococci Numerous investigations on throat cultures and on the relation- 
ship to rheumatic attacks of infections of the upper part of the respiratory 
tract have been summarized by Pilot and Davis,^®^ by Weinstein and 
Styron,“® and by Bradley Not all epidemics of sore thi oat produce initial 
or subsequent attacks of rheumatic fever Only a small percentage of 
patients who have pharyngitis acquire the disease, but those who do acquire 
it or who already have it seem peculiarly sensitive to nasopharyngeal organ- 
isms, chiefly of the hemolytic streptococcal variety The Streptococcus 
epidemicus (a hemolytic streptococcus) seemed the major invader to Pilot 
and Davis Weinstein and Styron made 727 throat cultures of 261 
patients (101 patients had rheumatic disease, 160 were controls) Green- 
producing streptococci weie present in all throats, and indifferent strepto- 
cocci in most Hemolytic streptococci were found in examination of 43 per 
cent of the patients who had rheumatic disease and in examination of 31 
per cent of the control subjects, and were equally abundant in both Al- 
though the pharyngeal flora of the rheumatic patients was essentially the 
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same as that of the contr/il subjects, exacerbations of the disease bore a 
definite relationship to the presence of hemolytic streptococci 

Todd (1932) found in blood serum a substance (antistreptolysin, anti- 
hemolysin) capable of neutralizing the hemolytic substance formed m vitro 
by hemolytic streptococci After any infection with hemolytic streptococci, 
the antihemolysin titer of serum rises materially Increases were almost 
always found by him after an attack of acute rheumatic fever, a point m 
favor of a connection between the disease and hemolytic streptococci The 
normal limit was thought to be 50 units Coburn and Pauli ( 1932) agreed 
with these conclusions Gnffitlis found high titers (more than 50 units) 
in work with the serum of the majority of patients, who had subacute rheu- 
matism, infective artliritis, spondylitis, or fibrositis, but generally the titer 
was normal in cases of spondylitis osteo-arthntica or in cases of osteo- 
arthritis This suggests “ an association between rheumatic disease and 
hemolytic streptococci that cannot be ignored" Much higher titers (more 
than 200 or 300 units) were found m working with the serum of normal 
persons by Myers and Keefer,^"'' and by Wilson, Wheeler and Leask’^®® 
The former agreed that in the majority of cases of rheumatic fever high 
titers are found, but states that m 21 per cent of them titers were no higher 
than those seen among normal persons Furthermore, according to Myers 
and Keefer,^®^ titers of the serum of patients who have atrophic and other 
forms of arthritis are normal Wilson, Wheeler and Leask found about 
the same very wide range of variation m both rheumatic and nonrheumatic 
patients, and concluded that the results are of no etiologic significance 
Titers bore no relationship to the presence of agglutinins and were not 
related to results of cutaneous sensitization tests 

Fibrin of man is normally completely liquefied by filtrates of hemoIjTic 
streptococci (Tillett and Garner, 1933) The fibrin of patients recently 
recovered from hemolytic streptococcal infections is resistant to such lysis 
Resistance to fibrinolysis is apparently attributable to production of anti- 
fibrmolysin and bears a close analogy to the production of antihemolytic 
antibody Hadfield, Magee and Perry have noted that patients who have 
a rheumatic relapse frequently demonstrate total resistance to lysis 

Other theories of etiology The year’s literature affords little suppoit 
for other than the theory of infection The metabolic theory was favored 
by Wainer At least, Warner expressed the belief that many of the mani- 
festations of the disease (not carditis) are due to causes other than infec- 
tion, presumably an “ altered underlying biochemical state ” resulting from 
dietetic deficiency or imbalance Rheumatic patients tend to eat too much 
carbohydrate, too little fat Dietary correction lowers the tendency to tlie 
disease Llewellyn’s discussion of his ideas along these lines is interesting 
but highly theoretical 

That rheumatic fever may result from the combined influence of vitamin 
deficiency plus infection, and from neither factor alone, was the thesis of 
Rinehart, Connor, and Mettier Guinea pigs subjected to experimental 
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scurvy (deficiency o£ vitamin C), and then to supei imposed infection, ac- 
quired cardiac, aiticulai and other lesions markedly resembling those of 
rheumatic fever Minoi changes only were induced by either the diet or 
infection alone Perhaps latent scurvy of man provides the rheumatic 
diathesis, conditioning patients to later precipitating infections 

[In a recent discussion on this work it was agreed that changes could be induced 
but some workers felt that the changes were probably scorbutic, not rheumatic — Ed ] 

The combination of experimental deficiency of vitamin A and mfectior 
did not produce significant lesions at the hands of Stimson, Hedley and 
Rose,^’-^ but with other dietary deficiencies certain valvular lesions were 
produced m a few animals Lesions similar to Rinehart’s experimental 
myocardial lesions in scorbutic guinea pigs were produced by injections of 
streptococcal exotoxin, without introducing live microorganisms 

Treatment The value of established methods has been reaffirmed, no 
new treatments were proposed 

Drugs We are again reminded that salicylates are helpful in reducing 
fever and pain but that they do not prevent or alter cardiac complica- 
tions Fantus advocated amidopyrine when salicylates fail or are not 
tolerated Jenkins expressed the belief that the use of atropine hypo- 
dermically IS more efficient than salicylates in reducing fever and joint-dis- 
tress but that it IS equally as useless as salicylates for a real cure The 
dangers of cinchophen have been overstressed, according to Lawler who 
expressed himself as in favor of tlie use of mono-iodocinchophen No 
relief was received by six patients whom Slot and Deville treated with 
gold (solganol) Untoward reactions may occur therefrom nephritis and 
jaundice Injections of histamine were given by Shanson and Eastwood 
to patients who had subacute rheumatism, moderate relief was noted 

Tonsillectomy The controversy regarding the value of tonsillectomy 
has continued The majority of observers favored it Thus Miller 
expressed the belief that it gives the best chance of safeguarding rheumatic 
children from the more serious forms of the disease According to Swift, 
among nonrheumatic persons, five to 30 years old, who have tonsillitis or 
pharyngitis, only about 10 per cent may be expected to suffer from definite 
rheumatic fever, but among those of that age who have previously had 
rheumatic fever, at least 50 to 60 per cent who acquire infections of the 
throat will have a new attack of rheumatic fever Thus the importance of 
tonsillectomy m safeguarding such patients is obvious The opinions of 
Kaiser are well known subsequent attacks of rheumatic fever occur 
slightly more often among children whose tonsils have not been removed at 
the initial attack The mortality rate is nearly 50 per cent less among those 
whose tonsils have been removed before the initial attack Tonsillitis or 
sore throat preceded rheumatic fever m 59 per cent of children studied 
Although tonsillectomy lessens the mortality and the incidence of the more 
senous rheumatic manifestations, it does not prevent recurrences The 
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Views expressed by Coates and Gordon were similar Stain ““ noted 
no ill effects, but often much benefit, from early tonsillectomy 

Wholesale tonsillectomy is useless, according to Schlesingei ” and to 
Poynton,^-“ for pharyngitis affecting a tonsillectoniized child can cause rheu- 
matic fever The tonsils should be removed, however, if they are septic or 
markedly enlarged, or if the child has repeated attacks of sore throat 

Diet Poynton^-® has not noted the leputed dislike of rheumatic chil- 
dren for fat A diet such as is given m the presence of any febrile disease 
seemed indicated to Douthwaite but in spite of cellular destiuction and 
loss of nitrogen from fever, he advised not to increase the intake of proteins 
lest indigestion ensue For the sickly child an increase in calories may be 
most helpful 

Rest The value of prolonged rest was stressed by all writers 
Vaccines, antigens, serums Contrary to the opinion of many, Wolff e 
and Cecil expressed the belief that streptococcal vaccines are of value m 
treatment and prophylaxis Injections of bacteiial antigen of Sti eptococcus 
cardio-arthriUdis, in smaller doses than any yet used in biologic theiapy, are 
definitely helpful, according to Small The antigen is diluted to an extent 
which at first appears to be an absurdity, but conti ol studies convinced Small 
of their potency and usefulness Overdosage is followed by prompt ex- 
acerbations of rheumatic fever A discussion of the various reactions to 
treatment and a detailed plan of dosage are given in the article In general, 
the use of foreign proteins is unsatisfactoiy but occasionally, in obstinate 
cases, it gives startling results, and stops the acute attack speedily 

[Some may have a remission shortly thereafter, however — ’Ed ] 

In 12 cases results with streptococcus (scarlatina) antitoxin were encour- 
aging 

Climate and institutional care Convalescent homes constitute one of 
the greatest advances m the therapy of this disease A prolonged so- 
journ in a subtropical climate may be a “ specific ” Eleven of 14 patients 
who had active carditis and who were sent by Nichol to Miami improved 
markedly or went into a remission Roche and Jones sent to Florida 14 
children who had been affected with seveie carditis for an average of foui 
years , 12 of them were conspicuously improved Even after they had re- 
turned to New England improvement continued 

Effect of pregnancy From a study of 40 males (as controls), 28 
nulliparous women and 41 parous women who had carditis, Gilchrist and 
Murray-Lyon were unable to show that two pregnancies shortened the 
life of the rheumatic patient One or two children may generally be borne 
without detriment Similar conclusions were reached by Scott and Hender- 
son^"^, the physical strain of pregnancy can be minimized or counteracted 
by sufficient rest If the patient has the means to obtain rest, one or two 
pregnancies may be permitted However, repeated pregnancies are not well 
borne and may provoke fatal cardiac decompensation 
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Prophylaxis Prevention of relapses is more likely under the following 
regimen a nutritious diet high in vitamins, cod liver oil, tonsil- 
lectomy, outdoor life with graded exeicises, avoidance of chilling and, above 
all, of respiratory infections If the latter are epidemic, avoidance of chill- 
ing and of crowds, spacing of beds, isolation from patients who have colds, 
sterilization of the patient’s plates, cutlery, and pencils , concentrated treat- 
ment with acetylsalicylic acid for three weeks after an infection of the throat, 
and a stay in a warm room during such an infection, are indicated Insti- 
tutional care oi life m a subtropical climate is most helpful in certain cases 

Sydenham’s Chorea 

It was accepted by Mutch’*® and by Copeman’"® that Sydenham’s chorea 
IS related to rheumatic infection, as is indicated by the occurrence of cardiac 
sequelae in 30 to 40 per cent of cases of chorea Nervous strain and de- 
ficiency of calcium may also be factors However, since the sedimenta- 
tion rates are generally normal in cases of chorea not accompanied by carditis, 
some investigators ®® have expressed the belief that the condition may not be 
infective, although complicating carditis probably is The average duration 
of the disease is about 27 days in mild cases, 44 days m moderately severe 
cases and 62 days in severe cases Copeman expressed the belief that 

it lasts more nearly three months than six to ten weeks as generally is stated 

Treatment The therapy of the past was outlined by Mutch Three 
newer contributions to the therapy of chorea are the use of the sodium salt 
of phenyl-ethyl-hydantoin (mrvanol), of ketogenic diets, and of typhoid- 
paratyphoid vaccine Mutch and others got little result with diet It has 
been noted repeatedly that patients who have chorea have been benefited by 
intercurrent fever (Turnovszky, 1930) and that measures which help most 
m chorea are accompanied by fever Various methods of fever therapy 
have accordingly been advocated the use of mrvanol (Roeder, 1919), auto- 
serum (Brown, Smith, Phillips, 1919), chemical protein (Horton, 1922), 
fever reactions with milk (von Kern, 1923, Hymanson, 1926), Tieponcma 
hispaniami (Mas de Ayala, 1930), typhoid-paratyphoid vaccine (Sutton, 
1931 , Trawley, Pepper and Wathe, 1932, Bateman, 1933) 

[More recently, fever machines and colloidal sulphur have been employed Re- 
ports on these belong in our next review — ^Ed ] 

Nirvanol The usual mrvanol reaction includes drowsiness, headache, 
fever, rash, eosinophilia and leukopenia, the fever presumably is the useful 
component Untoward reactions may occur purpura, jaundice, diarrhea, 
nephritis, incontinence of urine, enlargement of the spleen and liver, pro- 
longed high fever, coma and occasionally death Of 28 cases in which 

Silber and Kpstein’*® administered treatment, in 10 improvement was 
prompt, choreiform movements stopping completely In 18 there was no 
impro\ement, m nine of these cases the reaction failed to develop Asso- 
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dated carditis is not affected by the treatment Marick“° noted improve- 
ment in the majority of 55 cases in which treatment was given However, 
two to three years later some of the patients had recurrences , others, dysp- 
nea, many were still nervous Recurrences therefore apparently are not 
prevented by nirvanol Its value was accepted by CalH®^ with reservations 
Of 26 patients, 18 were markedly improved m 10 days, five became free of 
symptoms in 20 days In one case, adenitis, ulcerative stomatitis and gingi- 
vitis, and ulcerative conjunctivitis developed but the patient recovered In 
spite of these and other favorable reports fPilchei and Gerstenberger, 
1930), the Council on Pharmacy and Chemistry of the American Medical 
Association has not seen fit to accept the drug ( 1932) Mutch expressed 
the belief that the use of nlr^ anol is dangerous , Copeman found it of little 
value Don^®® stated his belief that generally it can be given with con- 
fidence , however, he noted prolonged, persistent fever m one case 

Typhoid-paratyphoid vaccine The advantaires of febrile reactions pro- 
duced by vaccine were first reported by Sutton (1931) A second report^”' 
concerned 150 patients so treated and 150 patients treated otherwise By in- 
ducing fever with the vaccine, the duration of mild cases was shortened (as 
compared with those treated otherwise) from 27 to six davs , moderate cases, 
from 44 to nine days , severe cases, from 62 to 16 davs The average num- 
ber of treatments required was six (from three to 18) , they were usualh 
eiven daily In only 10 per cent of cases was the result disappointing No 
untoward reactions were encountered Active carditis was not a contra- 
indication , indeed, it seemed to be benefited Cappei and Bauer induced 
297 reactions in 23 cases (generally in series of one each daj^ for one week) 
Tbe disease in these cases had lasted from four months to four and a half 
years Marked improvement in some, and m several prompt cures were 
obtained and were maintained many months Equally impressive results 
were obtained by Fish^®® and by Redfearn^®* in one case each, and bv 
Hoverson^®® in two cases Hoverson also treated four patients who had 
Huntington’s chorea, two completely recovered, two were unrelieved 

Comparing the results from the use of tv^phoid vaccine (23 cases) with 
those obtained with nirvanol (24 cases) Montfort^®® strongly farored the 
former on the grounds that it shortens the course of the disease, is harm- 
less, is followed by a significant lack of recurrences and sequelae, and is 
easy to administer With nirvanol, which was definitely helpful, the dis- 
ease lasted an average of 24 days, with vaccine, 16 days Marick on the 
other hand felt that each was helpful but that nin^anol was safer 

Other medicines Believing that a disturbance of calcium metabolism 
occurs with chorea. Mutch prescribed calcium-acetylsahcylic acid, 60 
grains (4 gm ) daily The nervous manifestations were controlled after an 
average of 17 days (7 to 46 days) 
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Chronic Arthritis 

Introduction and Tenmnology Because of its frequeiic}^ and the 
chronic disability winch it produces, chronic arthritis in conjunction with 
fibrositis has an enormous morbidity rate The economic importance of 
this disease is greater than that of tuberculosis, heart disease and cancer 
combined ^ When the term “ chronic arthritis ” is used, it generally re- 
fers to “ atrophic arthritis ” or “ hypertrophic arthritis ” or to both forms 
'' undifferentiated, all other forms of chronic arthritis such as tuberculous, 
\ gonorrheal, traumatic, or gouty arthritis are, or should be, tacitly excluded 
In this review, regardless of the terms used by authors quoted, we shall use 
the nomenclature adopted by the American Committee,^®^ according to which 
“ atrophic arthritis ” is employed as synonymous with “ chronic infectious,” 
“ piohferative,” “ type one,” “ synovial ” and “ rheumatoid arthritis ” , and 
“ hypertrophic arthritis ” as synonymous with “ chronic senescent,” “ de- 
generative,” “ type two,” “ chondro-osseous arthritis ” or “ osteo-arthritis ” 
Terms approved by the committee as a group are not necessarily those indi- 
vidually preferred by members of the committee or by the editors of this 
leview It IS assumed that the reader is familiar with the basis of these 
terms and with the various criticisms thereof Each term has its 

merits and its demerits Under certain circumstances a pathologic term 
may be preferable, under other conditions a clinical term seems best, it is 
important for the reader to recognize their synonymity 

Etiology, General Remai ks Current reports continue the arguments as 
to the relationship between the two great types The majority of authors 
feel that the two are so different in clinical, chemical, roentgenologic, and 
pathologic manifestations, as well as m prognosis, that they must be con- 
sidered separately and must represent two distinct diseases Others be- 
lieve that the two are merely different manifestations of the same funda- 
mental disturbance and that their obvious differences arise merely from the 
factors of the patient’s age at the time of onset of the disease, of his phy- 
sique (asthenic or hypersthenic constitution) or because of differences in 
the reactions of various individuals to the same insult Still others believe 
that the so-called differences are more imaginary than real, and that there is 
but one type which may, however, arise from one or several causes Re- 
gardless of whether the two types have a common etiology, the great ma- 
jority of writers insist that clinically they are sharply distinct 

Strictly speaking nobody, of course, confines himself to a belief in one 
solitary cause All recognize the interdependence of seed and soil, but opin- 
ions differ as to whether abnormality of the seed or of the soil is the more 
important, and as to what is the essential cause without which, regardless of 
the presence or absence of contributory or precipitating factors, the disease 
could not eventuate At times the contention simulates the one on the prior- 
ity of the hen or the egg Those who favor the theory of infection ascribe 
primacy to the seed and believe that a microorganism is the essential cause. 
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although admitting the need for a proper soil Those who favor the 
" metabolic theory ” generally admit the secondary importance of focal or 
other infection but lay stress on physiologic alterations which prepare the 
soil for various bacteria to produce arthritis The two viewpoints are by 
no means as antagonistic as some would believe The adherents of each 
are probably but facing each other, perhaps at times a bit angrily through 
the same window 

Those who favor the idea of separate types and of the probability of a 
separate cause for each type are too numerous to mention but include, in 
this country, Bauer, Boots, Dawson Cecil, Christ, Hall, Hench, Holbrook, 
Key, Miller and many others 

Those who favor the clinical separation of the two types but believe that 
both may have the same cause, or very closely allied causes include, in this 
countr)'-, Fletcher, Osgood, Pemberton, White and many others Adam- 
son " expressed his viewpoint thus “ As champagne or port wine will do 
nothing to one person, give another gout and give a third a headache so 
streptococci on a sod previously prepared by intestinal toxemia may produce 
rheumatoid (atrophic) arthritis in one, (hypertrophic) osteo-arthritis in 
another, fibrositis in a third, one of the differences being not in the bacterial 
invasion but in the physico-chemical or ‘ electro-chemical ’ state of the 
tissues ” * 

[The analogy is interesting but is worthy of criticism Nobody believes that 
champagne and wine are causes of gout They merely act as one of many widely 
different predisposing or precipitating factors Much confusion is fostered by such 
statements in which writers do not assiduously differentiate in their papers, or even 
in their own minds, between what are merely inciting or predisposing factors and 
what should be considered the actual etiologic factor, tlie sine qua non Were the 
numerous secondary factors in the production of the chronic arthfitides not so often 
thoughtlessly or carelessly raised to the status of prime cause, there would not be 
so many theories and variants thereof to pester us — ^Ed ] 

R and J Kovacs argued that a streptococcal infection of low grade is 
present in both types of arthritis , the type resulting depends on the patient’s 
constitutional configuration — atrophic arthritis m the asthenic, hypertrophic 
in the sthenic type Sherwood’s therapy is based on the idea that both, 
and also the menopausal type, are of infectious origin 

[No proof IS offered regarding etiology “ Menopausal arthritis ” is not a clearly 
defined entity — Ed ] 

Brooks expressed the belief that both are infectious but that atrophic 
arthritis is probably streptococcal, hypertrophic arthritis staphylococcal, m 
origin 

[This IS the exact opposite of Crowe’s ideas, 1930 —Ed ] 

According to Haden^^® the fundamental factor in both types is probably 
a disturbance in capillary circulation Elsewhere, however, Haden^^"’^^® 
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has seemed to favor the theory that any one of a number of different causes 
may produce either type of arthritis 

Those who would reunite the two types under one heading, and who 
favor a unity of causation, include Archer, Burbank, Clawson and Weth- 
erby, Knaggs, Willcox, and Wright Accoiding to Archer the (unstated) 
cause of both may be the same, since, in a somewhat analogous manner, 
syphilis can cause either a proliferative (syphilitic) arthritis oi a degen- 
erative arthritis of the Charcot type Wetherby was unable definitely 
to segregate atiophic or hyperti opine aithritis or even rheumatic fever one 
from another because of the clinical, humoral, radiologic, and pathologic 
similarities which he found they exhibited He expi essed the belief that all 
are probably streptococcal In his opinion chronic arthiitis may often re- 
sult from an acute attack indistinguishable from rheumatic fever 

[Shapiro, jjj same city, studying “ several hundred cases ” of rheumatic 
fever from childhood to adulthood, found no instance wherein chronic arthritis directly 
followed rheumatic fever — Ed ] 

Burbank exprtfssed the view that chronic arthritis is caused by an 
infection, the chief offendeis are streptococci, not of a specific strain, to- 
gether with a vai lable,' X ” The latter factoi may be dietary defect, 
endocrine abnormality, seimitization, depletion from some mtercurrent 
cause, mental and physical travima, faulty posture, oi some other abnormal- 
ity While infection may play\^ a role in each type of chronic arthritis, a 
nutritional change, probalily a vlvtemin deficiency, is the fundamental cause 
of both, according to Wright ^®'’,tJje difference mainly arises from the va- 
iiable reactions of different people 

[Again no proof whatever is offered -AEd ] 

The idea of one clinical type produced by various causes is again ad- 
vocated by Nissen,^®’- Nisseii and Spenc^^®“ and Ober Accepting the 
concept that chronic arthiitis is one diseaseA,Nissen expresses the belief that 
variations are a matter of individual reaction' and that the very multiplicity 
of functional disturbances points definitely to the conclusion that there may 
be no one etiologic agent With this Ober Agrees, although elsewhere he 
and Burnett have suggested that “ non-spexific ai tin itis ” is a deficiency 
disease ^ 

1 

[Data given do not permit this conclusion i^rue arthritic changes, as con- 
trasted to scorbutic changes, have never been clearly demonstrated in animals on 
diets variously deficient — Ed] T 

Arthritis is not a disease, per se, according to vyolf,^®^ but a symptom — 

an expression of an inflammatory reaction to an mnhnte number of factors 

/ 

[The editors cannot but feel that, regardless of efliology, the two diseases are 
different manifestations of tHe same process among persons 
o 1 erent age groups Classical atrophic artlintis (frequently is seen just appearing 
Wien patients have passed the age of 50, 60 or 70 years Atrophic arthritis at this 
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Stage IS essentially the same as it is at the age of 20 years Conversely, not infre- 
quently one sees cases of pieniature senescent artliritis — ^typical hyperti opine aithntis 
with Heberden’s nodes — affecting a woman 30 to 35 years of age Thus, too, rheu- 
matic fever occasionally may first appear in a person past 50 years of age Although 
minor variations appear m adult rheumatism as compared to juvenile rheumatism, 
the two chief characteristics of the disease, carditis (not endocarditis) and articular 
resolution without chronic arthritis, are manifest in both groups, regardless of age 
It IS admitted that the patient’s tissue-age and chronologic age are not necessarily 
identical but it seems apparent tliat, regardless of age at onset, the two diseases 
tenaciously retain their distinct identity too often for us to accept the idea that the 
varying clinical expression of arthritis is conditioned by age only, either tissue-age 
or chronologic age It is understood, of course, that the editors recognize the dif- 
ferences between clinical hypertrophic arthritis, one disease, and radiologic hyper- 
trophic arthritis, several diseases — Ed ] 

The terminology favored by individual writers depends of couise on their 
ideas on etiology If they are sufficiently convinced of the bacterial causa- 
tion, they call the condition “ infectious arthritis ” , otherwise they rely on 
less committal terms based on pathologic, radiologic or clinical differences 
Brooks subdivided streptococcal rheumatic disease on anatomic grounds 
into types affecting various tissues such as mucous, dermal, connective, 
fatty, muscular, cardiac, nervous, glandular, ocular, otic, and articular tis- 
sues Others also (Fisher, 1929) have subdivided “ chronic artlintis ” into 
synovial (atrophic) arthritis, or chondro-osseous (hypertrophic)* arthritis 
Another writer^®® has proposed a numerical and alphabetical system as a 
simplified means of recording the various etiologic factors allergy, bacteria, 
climate, diet, endocrine abnormalities, fatigue, gastrointestinal distui bances, 
trauma, nervousness The unknown factor, X" is the soil If " B 
signifies bacteria, '"E"’ endoennopathy, N ” nervous disturbance, and 
" T ” trauma, and the patient has such abnormalities, his formula reads 
Patient = X(B + £ + A-fr) 

[Such a “ simplified ” concept seems more ingenious than practical — Ed ] 

Distinctions between the Two Types Clinical, Pathologic, and 

Radiologic 

The accepted distinctions between the two types were outlined fully in 
the first review ^ and in the Primer and will not be repeated here Gelber 
and Goldberg reviewed the usual roentgenologic differences, using Gold- 
thwait s classification, in which rheumatoid arthritis is subdivided into 
“ infectious arthritis ” and “ atrophic arthritis ” 

[Here as elsewhere the roentgenologic subdivision seems not clear, and un- 
necessary — Ed ] 

Various roentgenographic alterations are common to all types of ai- 
thntis, according to Taylor, Ferguson and Kasabach,“® and there is no one 
diagnostic feature in any However, each type has a characteristic com- 
bination of alterations that makes a roentgenogram valuable in diagnosis 
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To ventuie a clinical or etiologic diagnosis, the roentgenologist should at 
least be told the duration of the disease The i oentgenogram in a case of 
fairly early gonorrheal destiuctive arthiitis may simulate that of late tu- 
berculous destructive arthritis In roentgenograms, atrophic and hyper- 
trophic aithiitis appear to be distinct entities Both may affect the same 
joint, even so, the charactei istics of each type are geneially demonstrable 
The constancy of the findings in cases of atrophic arthritis does not favor 
further subdivision of this gioup 

Atrophic (Infectious, Proliferative, Rheumatoid) Arthritis 

Symptoms and Cowse In some cases the onset is abrupt, with an 
acute, febrile reaction, considerable articulai heat, lediiess, swelling and 
other constitutional signs of infection, this subtype is often distinguished 
from the more chionic variety and has been called “ subtype a” by Hol- 
brook, “group one” by Cox and Hill,^®® “ secondaiy rheumatoid ar- 
thritis ” by Buckley and “ infectious arthritis ” by Senturia This 
vaiiety of the disease is generally attributed to infection Foci of infection 
are usually to be found and their removal may cause prompt and notable 
improvement, with early cessation, instead of an indefinite, smouldering 
progression of the disease 

In the majority of cases, however, the onset is insidious and i datively 
afebrile, joints are affected somewhat symmeti ically, foci of infection either 
are not found or their removal gives little relief This major vaiiety has 
been called by various authors “ subtype b,” “ group two,” “ primary 

rheumatoid arthritis,” and “ atrophic arthritis ” 

Usual symptoms of the disease need not be listed again here ^ Weth- 
eiby again has reported his arndysis of 350 cases (1932 and 1934^*") ot 
chronic arthritis but since cases of both types were indisci iminately included, 
the analysis does not lend itself to comparison with others 

[Even though an author believes in unity of cause, for the sake of comparative 
statistics he should include a clinical differentiation , otherwise his data are practically 
useless — Ed ] 

Acute rheumatoid (atrophic) arthritis and Still’s disease are one and 
tire same, accoiding to Moltke"®® who leported four cases of the former 
(adult Still s disease) in males, aged 15 to 28 years Common charactei - 
istics were subacute, sometimes remitting, fever, peri-arthritis with fusiform 
swelling, poly-adenitis (in 37 per cent of a larger group of cases of atrophic 
arthritis), anemia, muscular atiophy, sweats, increased rate of sedimenta- 
tion, and chronicity Splenomegaly is not a lequisite for Still’s disease, it 
was absent in three of Still’s 10 cases Serositis of the pericardium, pleura, 
and peritoneum are variably piesent in Still’s disease, they are rarely found 
m atrophic arthritis Splenomegaly in cases of juvenile Still’s disease 
repiesents a physiologic response more common in children than in adults 
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Of four cases of sclei omalacia peifoiau<: (various-sized holes m sclera with- 
out dominant signs of inflammation) leported by van dei Hoeve/®* in three 
the patients were women who had advanced atiophic aithritis Perhaps 
both affections have a common cause 

Nissen^®’^ and Nissen and Spencei expiessed the belief that “in- 
dividual leactions” rathei than factors of heiedity, envii onment, focal in- 
fection, woriy, age of onset, seventy or duiation of arthritis, or treatment 
determine the prognosis Following the course of 95 patients v ith different 
t^pes of arthritis to then deaths, these authors found that four life courses 
were graphed legardless of the type of arthritis present Couise A is that 
of the patient who, with the onset of arthritis, drops to some lowei level of 
activity He remains theie for a time, and then, because of better tissue in- 
heritance, determination, successful therapy, or natural individualistic reac- 
tion, he climbs back to the foimer level of activity and remains there for the 
lest of his life The average duration of life after the onset of the disease 
was 27 years In course B the patient, after his initial attack, experiences 
remissions and relapses, the latter increasing in duration and frequency, 
the mean course is a slov^, steady decline The average duration of life 
aftei the onset was 17 3 years In course C the patient progresses until he 
receives a severe systemic upset, perhaps an infection, then rapidly poly- 
articular destruction develops, at which level of cnppledom he may remain, 
with little variation in his arthritis , he may survive long at a minimal level 
of function The average duration of life after onset was 19 years In 
course D the disease develops acutely or insidiously, it progresses with va- 
riable rapidity, the life course dropping steadily to death, in such cases sur- 
gical measures may be dangerous The average duration of life after onset 
was seven years 

[Such figures as the authors gave, mixing various types of arthritis — atrophic 
hypertrophic, mixed types, gonorrheal, tuberculous and rheumatic fever — all to- 
gether are unfortunately of little value It might be said that a patient who has 
almost any chronic disease, regardless of all other factors, will (a) soon get well, 
(b) slowly get worse but not die, (c) rapidly get worse but not die, or (d) die 
fairly soon After all, there are no other possibilities However such few 
statistics as the authors gave on the course of the separate types represent valuable 
information The authors must have some very useful information were it re- 
stated — ^Ed ] 

Of 27 patients who had atrophic arthritis (type 1)4 per cent (one case) 
followed life-course A, 36 per cent (10 cases) course B, 30 per cent (eight 
cases) course C and 30 per cent (eight cases) course D In comparison, 3 
per cent (one case) of 30 patients who had hypertrophic arthritis (type II) 
followed course A, 70 per cent (23 cases) course B, none course C, and 20 
per cent (six cases) course D 

[This statement is not clear It implies that in certain cases hypertrophic ar- 
thi itis leads to fairly rapid death, an untenable idea ^Ed ] 
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Of 26 cases of mixed (atrophic and hypertrophic) arthritis, 12 per cent 
(three cases) followed couise A, 46 per cent (12 cases) course B, 15 per 
cent (four cases) course C, and 27 per cent (seven cases) course D Of 
eight cases of Strumpell-Marie’s disease (atrophic spondylitis) 80 per cent 
(five cases) followed course B and 20 per cent (three cases) course D 

The effect of intercurrent disease (tuberculosis, syphilis, pernicious 
anemia, gout, psoriasis, diabetes, and hyperthyroidism) on the course of 
atrophic arthiitis was discussed by CeciP®® who expiessed the belief that 
atrophic arthritis rarely but occasionally occurs in association with tuber- 
culosis, he gave examples of the coincidence of arthritis with the diseases 
mentioned 

Pathology The pathologic distinction between atrophic and hyper- 
trophic arthiitis has been fully given and has been leviewed by 

Pemberton and Bach No new woik ivas presented 

Routine Lahoiatoiy Data In atrophic aithiitis (18 cases) accoiding 
to Steinberg the average leukocyte count is higher than it is m hyper- 
trophic arthritis (26 cases) , in the foimer there is a definite tendency for 
the Schilling differential count to shift to the left This fact may be help- 
ful in differentiation Persistent eosinophiha of 5 to 8 per cent may occur 
in severe cases As does the sedimentation rate, so does the nuclear count 
in atrophic arthritis reflect the severity of the disease to a great extent and 
together with the i ate of sedimentation, the nucleai count can be used as an 
index of activity, according to Rawls, Gruskin, Ressa and Jordon who 
studied 263 determinations of the rate of sedimentation and 258 nuclear 
counts in 50 cases The value of the rate of sedimentation has been simi- 
larly confirmed by Stainsby and Nicholls who, using the corrected sedi- 
mentation index of Rourke and Ernstene, noted that the average rate in- 
creases with the patient’s age and tends to be lower in summer than m winter 
Changes in the agglutinin titer for hemolytic sti eptococci appear and develop 
slowly, they are not related to the activity of the disease and no correlation 
between them and the sedimentation rate exists A method of determining 
the sedimentation rate with blood obtained from a pricked finger, without 
venipuncture, was described by McSweeney 

Degenerative diseases are more likely to be associated with hypei- 
cholesteremia than are inflammatory diseases, which are often associated 
with hypocholesteremia Some significance may be attached, therefore, to 
the finding by Bruger and Poindexter that in seven cases of hypertrophic 
arthritis the concentiation of plasma cholesterol was higher (178 to 441 mg 
per 100 c c ) than it was in three cases of atrophic arthritis ( 168 to 229 mg 
per 100 c c ) These findings were confiimed in the larger series of 
Hartung, Greene and Bruger^” (33 cases of atrophic, 59, of hypertrophic 
arthritis) The concentration of serum calcium in atrophic arthritis is 
essentially normal, m hypertrophic arthritis it is slightly but significantly 
increased, an increase not attributable to age 

Etiology and Pathogenesis In general the year’s literature presents no 
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Significant modifications of the outline and schemes given in last yeai’s re- 
view Current theories lemain (1) that of infection with the three var- 
iants, (a) bacteremia, (&) bacterial toxemia, and (c) bacterial allergy, 
(2) that of metabolic abnormality with its numerous variants such as the 
ideas of (a) deranged metabolism of carbohydrates, {b) deranged metabo- 
lism of protein, (c) deranged metabolism of sulphur, (d) food allergy, and 
{e) vitamin deficiency, (3) the theory that circulatory imbalance or de- 
ficiency leads to articular “ blood hunger ” and consequent arthritis, and (4) 
the theory of endocrine abnormality Writing on the etiology and patho- 
genesis of arthritis, investigators in the past have, of course, recognized 
the interrelationship of three factors (1) the predisposing factor, soil, (2) 
the true or fundamental etiologic factor, generally thought to be a micro- 
organism, and (3) the precipitating factor, such as shock, grief, nervous 
fatigue, endocrine crisis and so forth Thus, there has been formed the 
useful equation of the causal factoi as the numerator, and the person’s 
resistance (soil) as the denominator When the value of the denominator 
IS equal to, or greater than, that of the numerator, arthritis does not occur, 
regardless of foci of infection and so forth When the balance is upset 
by an increase in the numerator (added infection) or by a decrease in the 
denominator (a change m the patient’s resistance making the soil proper 
for the development of the disease, the soil perhaps altered as a result of 
some precipitating factor) then arthritis may occur Tacitly admitting the 
importance of all these factors of the equation, writers, nevertheless, have 
been inclined to stress sharply the overwhelming importance of the seed — 
the fundamental factor without which arthritis cannot develop regardless 
of soil, precipitating factors or other factors In articles of tlie past, the 
tendency was for the authoi to state rather boldly what he believed the 
mam cause of the disease to be, whether infection, metabolic abnormality, 
endocrine disturbance, or neurogenic disorders, and for the author to give 
but little recognition to the arguments of others 

In current literature a subtle change is evident It is rare now to read 
the blunt statement “ a germ is responsible ” or “ circulatory derangements 
are the cause ” Now, while still defending the claims of their favorite 
causal factor, writers are admitting the significance of other factors Speak- 
ing with less assurance on their favorite theme, they are careful to erect a 
small monument to the unknown god of others They resemble the roulette 
player, who, after carefully placing his chips, tosses a precautionary one on 
the 0 or double 0 just before the “ rien ne va plus ” Thus splitting their 
ticket, they are taking the best from each theory to support tlie eclectic 
theory that there is probably no one cause for the disease and that any one 
of a number of causes may be responsible 

This indicates a growing tolerance, perhaps a broadening of vision, but 
it has not yet led to increased clarity of ideas, rather the opposite For dur- 
ing this stage of transition the literature has become less clear, ideas are less 
concise and it becomes increasingly difficult to catalogue a writer One phy- 
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sician wiote “There is no one cause foi chionic non-specific arthiitis of 
eithei type Perhaps most cases result from the interaction of seveial 
factors It IS quite probable that a disturbed circulation is often the 

piimaiy disturbance”^^* But elsewhere**® he wrote, “There is not one 
cause for chronic rheumatism Perhaps most cases result from the inter- 
play of seveial factors Infection is the most important factor in the 
atrophic type ” And again,**® “ Possibly the disease (atrophic arthritis) 
cannot develop in the absence of bacteria but the piesence of bacteria alone 
IS insufficient in most cases to produce the disease, so other factors are of 
equal or greater importance ” Thus it is difficult to know just what the 
writer believes on causation, but it is evident that he, long a thoughtful 
student of the subject and once a film believer in the theory of infection, 
IS becoming less certain of the role of bacteria in aithritis This state of 
affairs, confusing and fiuitless at the moment, presages advance, because it 
indicates dissatisfaction with current ideas 

[The eclectic theory does not satisfy the editors of this review A disease as 
consistent in its manifestations and course as is atrophic arthritis is assuredly not 
caused one day by this, the next day by that, factor Granting the soil and other 
predisposing, precipitating and aggravating factors all the importance they deserve, 
there surely must be one prime cause, “X,” without which the disease cannot begin 
or continue Current confusions, including ideas on polymicrobic origin, are en- 
tirely analogous to those held in regard to tuberculosis before the “ X ” of that disease, 
the bacillus of tuberculosis, was finally isolated — Ed ] 

Factor of heredity Buckley*®* stated that heredity is a factor m about 
50 per cent of cases and that, probably because of endocrine influences, 
sympathetic instability, and defective assimilation of calcium, the bodily 
characteristics of the candidate for arthritis are a slight, spare physique re- 
sembling that of persons who are prone to acquire tuberculosis Walker *** 
also stressed the congenital nature of the disease and gave family charts of 
13 patients, five of whom had arthritis He suggested that arthritis is a 
congenital abiotrophy, resulting from the union of unsuitable types the 
union of short and tall persons, of persons with different blood groups, and 
of persons with straight and with wavy hair 

[ Blood groups in looo cases studied by Race were what might be expected 
from a sampling of the general population — Ed ] 

Walker wrote “ These people inherit the diaphyses of all or part of 
their bones from one racial element and the epiphyses from another Some- 
times this inheritance is one sided The receptivity of these tissue- 

masses cannot be expected to be the same to a given hormone ” By 
some process of reasoning Walker deduced that therefore the pancreas has 
to work overtime and becomes exhausted Hence improvement may follow 
the use of pancreatin and a starch-free diet In one of Cecil’s families the 
disease was traced through four generations *'’® 
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[We believe that statements like the above will lead the reader to agree with Cecil 
that remarks on the hereditary nature of arthritis are usually very loosely presented 
and unsupported by accurate data Of course almost every family presents arthritis 
and many are riddled with senescent arthritis if with no other form Statistics on 
heredity and arthritis are erroneous because generally data on the type of arthritis 
present are not given — Ed ] 

Factor of infection That some infection, probably streptococcal, is the 
major factor is still tlie belief of the majority, and the familiar arguments 
are presented by many Buckley,®® Cecil,^^® Sprunt’-'® and Burbank 
Cecil, Griffiths,^®® and Dawson, Olmstead and Jost^^^ are among those who 
incriminate hemolytic streptococci The bacteremic variant of the infectious 
theory is held by Cecil and by Burbank The latter has expressed the be- 
lief that although the streptococcus is the chief offender, it is not a specific 
strain but one Avhich has developed the power to ferment mannite and to 
live in the presence of a comparative deficiency of oxygen Such organ- 
isms possess definite powers of adaptation and mutation, and may reduce 
their chains to appear as diplococci, or may dissociate into diphtheroid 
forms, or even may appear as staphylococci similar to Crowe’s Mia ococcus 
deformans According to Burbank, the power of adaptation is shown by 
the fact that the apparent focus of infection rarely contains a streptococcus 
similar in type or in power to ferment sugar to that isolated from the joints 
at biopsy The organism changes its nature from one with invasive prop- 
erties to one more parasitic in nature, thus avoiding the strong immunologic 
reactions of the host, which would kill it 

The idea of specific bacterial toxemia apparently has been abandoned in 
favor of that of bacterial allergy from one or from multiple strains of 
streptococci or other bacteria The basis for this idea has been reviewed by 
Hitchcock^'® indirect evidence based on cutaneous reactions, variability in 
cultural results, supposed desensitization by the use of bacterial antigens, and 
so forth On the basis of skin tests, Wainwnght has tentatively accepted 
the idea of bacterial allergy From 94 blood cultures made in 91 cases of 
atrophic arthritis he recovered streptococci (vindans) m only one case, 
diphtheroid organisms in four cases and contaminants in seven cases 
(staphylococci four times, gram-positive bacilli three times) In 14 cases 
cultures of joint tissues were made in 12, these cultures were negative, m 
two, molds w^ere found The serums in 46 (90 per cent) of 51 cases were 
found to possess agglutinins for hemolytic streptococci in dilutions varjung 
between 1 to 20 and 1 to 1280 Thus the extent of the dilution was some- 
what lower than that reported by others The presence of such agglutinins 
in serum of patients who have this disease seems well established, but this 
does not of necessity indicate a causal relationship As has been suggested 
by others, agglutination may be attributable to the presence of natural, not 
acquired, or specific agglutinins, but the frequency with which it occurs is to 

ainwright the best e\ idence thus far produced that the streptococcus is the 
cause of the disease 
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All of Wainwnglit’s 55 patients who weie tested gave positive cutaneous 
leactions to one or more strains of hemolytic or green-producing strepto- 
cocci Whole organisms were used In 24 cases the reactions were posi- 
tive to hemolytic streptococci onlv, m three, to St) eptococciis vDidmis only, 
and m 28 to both types In 90 per cent maximal reactions were to the 
hemolytic type, m 10 per cent to viridans, but no single strain predominated 
in causing maximal reactions When cutaneous sensitivity exists it does 
not necessarily also indicate articular or general sensitivity Objections 
raised to the interpretation of cutaneous reactions to autogenous vaccines, 
that they may indicate varying irritability of the patients’ skins, natural 
toxicity of the bacterial species, or perhaps sensitization to certain bacterial 
groups, must be considered 

Further indirect evidence of a relationship between hemolytic strepto- 
cocci and atrophic arthritis is, according to Dawson, Olmstead and Jost,^” 
provided by a comparative study of precipitms and agglutinins It was 
found that there was close approximation, but not absolute agreement, in 
the capacity of the serums of 71 patients who had atrophic arthritis to ag- 
glutinate strains of hemolytic streptococci and to precipitate various group- 
specific fractions of this organism These findings suggest that agglutina- 
tion tests represent a true immunologic reaction, but both agglutinin and 
precipitin reactions are group-specific and not specific for any particular 
strain Whether hemolytic streptococci play a primary or secondary eti- 
ologic role cannot be concluded 

Discussing the reliability of such indirect evidence, Dawson admitted 
that cutaneous reactions in his cases have been variable and difficult to in- 
terpret No correlation was found by him between the degree of cutaneous 
reactivity and the clinical condition of the patient Cox and Hill found 
no apparent relationship between variations m the patient’s clinical course 
and his agglutination titers, or between the latter and cutaneous reactions 
Cecil’s hemolytic streptococcus AB13, however, had greater serologic selec- 
tivity for atrophic arthritis than for any other disease-group studied, and 
the high percentage of serums which contained agglutinins to this strain 
could not be accounted for on the basis of previous artificial immunization 
or on that of previous or concomitant streptococcic infections Cox and 
Hill concluded that agglutination to this strain has a definite but limited use 
as a diagnostic aid Difficulties m interpretation of cutaneous tests were 
further stressed by Jones and Mote,“" who noted certain reactions attribut- 
able not to the streptococci but to animal proteins injected therewith 

More direct evidence of infection has been sought by others Blair and 
Hallman made 57 cultures of synovial fluid and of tissue derived from 
patients who had atrophic arthritis and 175 cultures from patients who had 
other types of arthritis Of the former 75 per cent, of the latter 81 per 
cent, remained sterile A variety of organisms was found m the remaining 
cultures, to none of which etiologic significance was attached Shapiro 
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found no organisms in blood cultures of 20 patients who had atrophic 
arthritis or in blood cultures of 30 patients who had rheumatic fever 
The antihemol) sm titer was found by Griffiths to be definitely high in 
the majoiity of cases of infective arthritis and spondj-htis ankylopoietica 
(atrophic spondylitis) According to Boys, Gunn and Lang^®® the blood 
of patients who had active atrophic arthritis (also that of patients who had 
mixed arthritis, streptococcal septicemia or certain non-streptococcal infec- 
tions) contained more bacteriolysms to Clawson’s strain of Stieptococcm 
vindans, than that of normal contiols The blood of patients who were 
recovering from atrophic arthritis, or who had Inpertrophic arthritis, was 
no more bactericidal than was that of controls 

The conclusion of most of those who unhold the theorv of infection is 
that atrophic arthritis is most hkety an infectious disease although final 
proof thereof is lacking Thus they can S}mpathize with Kev in the recital 
of his " nersonal futile attempts to prove the infectious origin of chronic 
arthritis ” From a multitude of cultural studies on blood s^^^ovlal 
membrane and fluid, and on experimental arthritis he concluded that chronic 
arthritis of human beings is probablv not caused by streptococci staphvlo- 
cocci or diphtheroid organisms Nevertheless atrophic arthritis presents 
man)’’ characteristics which are most satisfactorily explained on the basis of 
infection of low grade Unable to discover more direct e\ idence m support 
of this theory, workers are now vigorouslv seeking indirect evidence m the 
form of skin tests and various immunologic reactions The r alue of such 
evidence is at present impossible to measure, and the current fa\oiite idea 
that the hemolytic streptococcus is the cause of the disease is built almost 
entirely on such indirect evidence The idea of bacterial allergy is attrac- 
tive because it seems to explain certain cultural and biologic diversities other- 
wise impossible to harmonize but it should by no means be accepted as an 
established fact Vigorous objections to it are being registered and the 
value of such evidence as cutaneous sensitivity is sharply contiadicted bv 
several investigators Thus from their skin tests on 34 patients who had 
arthritis, using a larsfe number of autogenous strains and controls. Short, 
Dienes and Bauei found no allergj'- of the arthritic patient comparable to 
that in cases of tuberculosis or in certain other chronic infectious diseases 
Skin tests, without using several subjects as controls, are without signifi- 
cance Even so variations in cutaneous leactions mar’’ be explained bv 
differing irritability of the patients’ skins, natural toxicity of the bacterial 
species, or^possibly by sensitization to certain bacterial groups 

Wolf ^Jisted several objections to the theory of bacterial allergy and 
concluded It seems as though the whole theory of allerg}’’ has been intro- 
duced as the result of a desire to explain something which it vould be far 
rnore satisfactory to describe The conception of allergy* does not explain 
1 leumatic arthritic manifestations m general It does not help us in 
therapeusis It really only complicates the problem The whole theory 
tse is y’ague and not clear enough to be used to clear up other problems ” 
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[Bray^®' has tried to describe the so-called allergic joint and has given Pavist’s 
(1933) classification of allergic arthropathy as follows (1) that of serum origin, 
(2) that of non-serum origin (a) acute forms simulating acute articular rheu- 
matism, (b) allergic hydrarthrosis, either intermittent or chronic, (c) chronic rheu- 
matism of allergic origin Bray added that there is an entire lack of any convincing 
evidence that the so-called allergic muscular pains in the limbs of children are rheu- 
matic in origin, for among 2000 children attending his asthma clinic, and a similar 
number attending the rheumatic clinic, there weie only two childien who gave distinct 
evidence of both diatheses With the ideas quoted above from Wolf, Freeman^®® 
apparently was in complete agi eement All \\ ho would connect the terms “ allergy ” 
and “ hypersensitiveness ” with chronic rheumatism and arthritis should read his 
recent discussion thereon According to him, the use of dermal reactions in rheu- 
matism affords little oi no assistance in settling the question of allergy In the first 
place, the reactions are practically never similai to those seen in ti ue allergic diseases 
He concluded that a "fog of research” blankets tbe whole subject of allergy in 
rheumatism "We are wmrking in a fog and hare as yet no clear vision The word 
allergy is, to my mind, not a gleam of sunshine breaking through, but an extra wisp 
of fog ” — ^Ed ] 

Factor of ciictilatoiy disturbance In many cases there aie obvious 
alterations in the general blood flow loiv blood pressure, cold, clammy ex- 
tremities, and lowered cutaneous temperature Some investigators, chieflv 
Pemberton, have laid considerable stress on such alterations as probably 
being of major etiologic importance The exact natuie and reason foi 
them has not been fully determined Kovacs^®®’ '®® Wright and Hench^®® 
have agreed that they do not represent derangements of large vessels Many 
workers consider them attributable to capillary lasoconstnction Thus, 
Kovacs found small, constricted capillaries m 53 per cent of cases, a slow 
blood flow^ m 65 per cent, and a decreased number of capillaries m nail beds 
peripheral to swollen joints in cases of atrophic arthritis Hench was unable 
to find consistent alterations some patients exhibit vasomotor alterations 
long before, others not until long after, the onset of arthritis, and still others 
not at all Capillaries are more often dilated with a sluggish flow than 
constricted After sympathectomy, with improved arterial and arteriolar 
circulation, capillaries of arthritic patients are not more, but less, dilated , 
how^ever, the flow^ within them is faster Since such ciiculatoiy alterations 
are so inconsistently present they must represent, according to Hench, not 
the cause of the disease, not even an essential pait of the disease, but "a 
complication appearing at varying times and in I’^arying degrees as the 
sympathetic ^nervous system is perhaps variously affected by the toxins of 
the disease Wright, Kovacs and Hench agreed that capillary alterations 
are probably not an etiologic, but may be a definite aggrai^ating factor, 
worthy of correction 

Arteriosclerotic changes were roentgenographically evident m the ex- 
amination of 38 per cent of 90 patients studied by Nissen and Spencer ^®® 
Many were less than 40 years of age and of these, 27 per cent were so 
affected I\o definite relationship \vas found betw^een the sclerosis on the 
one hand and the hypertension or the cardiorenal abnormalities on the other 
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Of 72 cases of hypertrophic arthritis, in 78 per cent arteriosclerosis was 
present 7 per cent of the patients were below the age of 40 years The 
writers could not conclude whethei these findings were coincidental, or of 
etiologic significance 

[No figures are given on the incidence of sclerosis in non-articular disease af- 
fecting patients of similar age groups, and no correlation is established between the 
anatomic situation of the sclerosis and that of the arthritis — Ed ] 

Factoi of altered metabolism DiflFerent things are meant by different 
people when they use the term “ altered metabolism ” Varied is the evi- 
dence pointed out as indicating the presence of altered metabolism, and the 
representations made in favor of the theor}' of disturbed metabolism are no 
more, indeed less, definite than those in behalf of the theory of infection 
Fletcher is of the belief that the \alue of Pemberton’s low-caloiie, low- 
carbohydrate diet lies not so much in the curtailment of the lafter as in the 
fact that such a diet is high in vitamins, especiallv ^ itamin B, and that 
vitamins act more effectivel} when ingested with a ration Ion in carbo- 
hydrate With this idea Pemberton, Peirce and Bach^®^ expressed dis- 
agreement Patients who received a low-carbohydrate, very low-vitamin 
diet improved as well as those vho leceived a low-carbohydrate, high-vita- 
mm diet 

Patients who ha\e atrophic or hypertiophic aithritis do not tend to fol- 
low a diet essentially different from the normal in total calories or in rela- 
tive amounts of proteins, fats and carbohydrates, according to Sladen, 
Ensign and McColP®“ Howe\er, on close analysis many reveal a hidden 
dietary' error — a tendency to choose carbohvdrate foods of small bulk and 
containing small amounts of minerals and vitamins Correction in the 
kind, not in the amount, of carbohydrates is in order 

The well known ideas of Pemberton and his colleagues on the metabolic 
and nutritional aspects of the disease have been carefully reviewed 
again Apparent alterations in sugar tolerance and m metabolic rates 

do not necessarily indicate pancreatic or thyroid deficiency but are probably 
dependent on the curtailment of blood flow to various tissues, especially to 
muscles The sugar tolerance ivas found by Nissen and Spencer^®' to be 
normal in 43 per cent and abnormal in 57 per cent of a group of 222 cases 
of arthritis, represented by patients, 82 of whom had atrophic arthritis 62 
hypertrophic arthritis, and the remainder, arthritis of other types Cor- 
relation was not found between the sugar tolerance on the one hand and on 
the other the age or sex of the patient, the duration or activity of the 
arthritis, or the presence of foci of infection, of hypei tension or of arterio- 
sclerosis An abnormal tolerance did not necessarily become normal when 
t e disease became inactive Nissen and Spencer queried whether the eti- 
o ogy of arthritis might he in disturbed function of the pancreas, In er, 
suprarena gland or pituitary' body, such that the autonomic control of the 
body IS affected w'lthout a diabetic syndrome being present 
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All undefined type of food deficiency was suspected as the cause of the 
disease by Wright,^®® who particularly prescribed whole wheat flour instead 
of white flour, and by Burnett and Ober According to the latter, the 
deficiency does not occur from lack of a complete diet but from incomplete 
digestion and absorption of food, leading to failure of nutrient substances 
to construct or preserve normal bone and cartilage Contrary to the belief 
of most investigators, that arthritic patients tend to exhibit definite delays 
m passage of a meal, Bui nett and Ober expressed the belief that such a pa- 
tient tends to hurry along a meal, an index of incomplete digestion and ab- 
sorption The majority of patients eat too much fat or fruit and not 
enough ves:etables Rather than favoring moi e roughage or a more rapid 
emptying time of the bowel the authors named favored slowing down the 
passage of intestinal content to a normal rate to permit anabolic nutrition 

[This entye discussion is highly theoretical No pi oof is offered for statements 
made — Ed ] 

Snyder, Traegei, Fineman and ZoIP”® adopted the opposite and more 
common view that intestinal, particularly colonic, stasis is present, and that 
ihis IS exhibited by roenta:enograms of redundant, atonic, dilated colons and 
bv certain S5'mptoms of dyspepsia With this view Hartsock'®® expressed 
agreement 

[Objections to tins viewpoint are contained in last year’s review — Ed] 

The idea of the overpi oduction by the aithiitic patient of an acid-ash 
from foods rich in proteins and carbohydrates has been advanced again,®®® 
but Boyd®®’- investigating the chemistry of urine and sweat of rheumatic 
patients could not conclude that the beneficial effects of heat were attribut- 
able to the elimination of acid constituents The induced sweat of arthritic 
patients was chemically the same as that of normal persons 

A revival of sulphui therapy is being attempted as the result of 
Cawadias’ theory (1927) that the cells of an arthritic patient have lost the 
ability to retain sulphur Sullivan and Hess,®®® and Sullivan ®®® expressed 
the belief that the cystine content of the finger nails of arthritic patients of 
the “ infective ” oi “ mixed types ” is definitely low, an indication of dis- 
turbed metabolism of sulphur The cystine content of the nails of 103 
arthiitic patients averaged 9 8 per cent (7 2 to 13 1 per cent) as compared 
to an average of 11 7 pei cent ( 10 2 to 13 per cent) in the nails of 30 normal 
persons According to Sullivan and Hess, the body uses compounds of 
sulphur, cystine, cysteine and glutathione to render injurious material in- 
nocuous, a detoxication process The low cystine content of nails may 
imply a factor of abnormal intoxication depleting their content of sulphur 
Among 25 patients who had atrophic arthritis, Woldenberg ®®^ found even 
lower values for cystine m nails (6 5 to 9 8 pei cent, normal values pre- 
sumably 12 to 12 5 per cent) Howevei, by Senturia =®® no variations from 
the normal glutathione content of blood (30 to 40 mg per 100 c c ) were 
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found in the blood of 18 patients who had atiophic aithiitis, nor m the 
blood of 27 patients who had h}pertrophic aithritis, noi in that of eight who 
had periarthritis 

Factor of endocrine relationships A commonly seen but infrequently 
discussed phenomenon of the arthritic patient was considered by Rugh 
the exaceibation of arthritis m the course of menstruation Recalling the 
work of Macht, Rugh suggested that the menotoxin may be lesponsible 
Aside from the conjectures of Nissen and Spencer,^®' and of Walker/"'* 
noted m the foregoing, and the statements by Pemberton and Bach and 
by Ober that lowered metabolic rates are frequently seen, no other data 
on endocrine abnormalities weie forthcoming 

Conclusions on etiology and pathogenesis From tins mass of confusing, 
sometimes conflicting, data one cannot as yet form any conclusive ideas on 
the etiology and pathogenesis of the disease It is obvious that no evidence 
has been brought forth to change the statement of the American Committee 
for the Control of Rheumatism, that to date no one etiologic factor, no single 
infection, dietaiy abnormality or metabolic deiangement has been con- 
clusively shown to be the prime cause of the disease 

Tieatment General remarks The need for a broad approach to the 
problem of treatment is obvious from the foregoing and was stressed by 
Irons,=o"-^“« Cecil,***^- Pemberton and Bach,*®“ Haden,**^ Archer, 
Holbrook and Hill and Holbrook One must initiate a therapeutic 
program with an open mind, without prejudice against the theories of others, 
because any program of treatment based on one theory or on one causative 
factor will fail in clinical use A physician must not concentrate on only 
one form of treatment or he will become a faddist In selecting his physi- 
cian a patient probably will do best by choosing a well-rounded internist 
There is no one specific, no one standard form of treatment Individualized, 
not routine, treatment of each patient is requiied, and the patient, not just 
the disease, must be vigorously studied and cared for Because of the 
obvious importance of interrelated factors, correction of whatever abnor- 
malities the patient presents is necessary 

[One gladly accepts the choice of a well-rounded internist if he be reallv in- 
terested in the disease Too often “the well-rounded internist” is conspicuous for 
^^terest in artliritis and by his failure to familiarize himself with the nature 
o t e disease and its victim Many indulge in half-baked ideas and one-sided methods 
of treatrnent, accepting too readily the dicta of faddists It seems obvious that, in 
spite 0 the absence of any specific treatment, best results will be obtained by him who 
las a broad experience with the disease and who, whether he calls himself a general 
practition^, an internist, or even a “ rheumatism specialist,” has vital interest m the 
isease To some extent official medicine in this country has been inclined to oppose 
t le evelopment of arthritic clinics and special institutions for the care of arthritic 
patients uropean governments are frankly partial to such institutions Certainly 
therefrom should accrue to the army of arthritic sufferers benefits similar to those 
which have been derived in the field of tuberculosis and heart disease —Ed ] 
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At filst glance it would seem that tieatment of the disease vanes mark- 
edly in different clinics m one place removal of foci seems to be stressed, 
111 another, postural care, m still another, dietary measures, in others, 
climatic care, sulphur or gold therapy, sympathectomy, and so on As 
a matter of fact most physicians treat patients m much the same way al- 
though their writings may be calculated to emphasize some particular idea 
on treatment or cause Cecil questioned 15 colleagues m various parts of 
the country as to their favorite therapy Replies indicated that rest, re- 
moval of foci, physiotherapy and climate were favored, foreign protein, 
transfusions of blood, drugs and intestinal hygiene, and fever therapy 
ranked low m then estimate A diet low in carbohydrate and a strepto- 
coccal vaccine won moderate recognition Controlled experiments with 
various types of therapy were performed by Holbrook and Hill Of 100 
patients, each was subjected to one of the following removal of foci, 
transfusions, administration of vaccine, or heliotherapy, and each was ob- 
served for from months to yeais Results emphasized the non-specificity 
of any one measure In consequence, a coordinated program of those 
measures found by experience to be most useful is essential It is sug- 
gested that many measures obviously of slight or of questionable value 
should be discarded and the patient and his physician concentrate their 
energies and finances on measures of proved worth 

Foci of infection and their removal Infection in foci may not precede 
nor be the cause of the disease but may lather be the result of the disease 
As a result of basic, general, nutritional and metabolic derangements, pro- 
ducing localized alterations in nutrition, they may appear more frequently 
aftei the disease has started Ducker expressed appi oval of this view- 
point, put forward by Pemberton, and has noted the tendency foi successive 
foci to develop after the original focus has been removed Thus, a tooth 
may become infected as the result of disturbed nutrition incident to arthritis 
Foci of infection were found equally present (17 per cent) in cases of 
both types of arthiitis (3004 of atrophic arthritis, 1335 of hypertrophic 
arthritis) studied by Stemdler Of those cases of atrophic arthritis and 
of hypertrophic arthritis in which focal infection was present, the tonsils 
were infected in 55 per cent and 64 per cent respectively, teeth in 17 per cent 
and 23 per cent, sinuses m 46 per cent and 57 per cent, the biliary tract in 
1 5 per cent and 7 per cent, and the genito-unnary tract m 6 per cent and 5 
per cent Striking immediate improvement from removal of foci was noted 
m 35 per cent of cases of atrophic arthritis and in 20 per cent of cases of 
hypertrophic arthritis Lasting benefits were obtained, however, in only 
15 per cent of cases of atrophic arthritis and in 8 per cent of cases of hyper- 
trophic arthritis To Key it seemed strange that Stemdler found foci 
of infection in only 17 per cent of cases of both types It has been said 
that almost no one reaches adult life with normal tonsils and teeth The 
effect of removal of foci m these cases was not impressive — many more 



THE PROBLEM OF “ RHEUMATISM ” AND ARTHRITIS 


937 


tliaii 35 pei cent of patients aie benefited by othei measures oi get well with- 
out therapy 

It IS erroneous to believe that tonsillectomy can adequately remove a 
focus of infection Infection is not localized in the tonsils but is spread 
widely over adjacent nasopharyngeal tissue which may appear normal, 
according to Sohs-Cohen From 95 per cent of normal appearing naso- 
pharynges he got positive cultures for infecting organisms, often the same 
organisms as those found in removed tonsils The teims “ removal,” 
“ eradication ” or " elimination ” of foci of infection are only relative , and 
to counteract the toxins elaborated by the irremovable infections, stimula- 
tion of antibodies and of bactericidms is necessary This is done, as pre- 
viously outlined, by Sohs-Cohen’s method of vaccine therapy based on 
pathogen-selection (the use in his vaccine only of organisms which grow in, 
and are not killed by, tlie patient’s own serum) The dangers of silent 
sinusitis have been discussed again by Snyder, Fineman and Traeger,'^^ 
the fourth time a report on this same senes of cases has been published 
Early eradication of foci has been to Cecil, and to many others, 
the keystone of the arch of treatment To Cecil removal of infected tonsils 
is the most important, the care of infected sinuses and teeth next in value 
Even tonsils which arouse suspicion should be removed eai ly Devitalized 
teeth are removed only when periapical infection is visible, and in the treat- 
ment of sinusitis Cecil wrote that he followed the advice of a " none too 
radical laryngologist ” With this plan. Archer,^'*® Pemberton and Bach,^®® 
Climie,® and Sprunt^’® expressed agreement Foci of infection should be 
removed early, the sooner the better, and one should not “ wait till the 
patient is stronger ” Removal of a focus after it has spent its force cannot 
repair a joint and not only is of no value but may be dangerous But foci 
must be removed “ intelligently ” and “ at the proper time ” Hol- 
brook expressed the belief that early removal of foci is of much greater 
value in febrile cases (infectious or “ b ” group), with a subacute onset, than 
in cases of the more chronic and insidious type Removal of foci in the 
latter group may be disastrous unless proper precautions (a building-up 
process, measures against fatigue, exhaustion, constipation and malnutri- 
tion, preliminary transfusion) are taken To R and J Kovacs results 
of removal of foci have been disappointing 

Vaccines From published reports it is very difficult, if not impossible, 
to determine the value of vaccines They are prepared and given in so 
many different ways, almost always in conjunction with other therapy, and 
rarely are results with a control senes given Statements relativ’^e to vac- 
cines must be considered as statements of impressions, not as declarations 
of indisputable facts, even though, often, they are made after long experi- 
ence The situation is difficult if not impossible to remedy, for few ph)- 
sicians or patients have sufficient faith to rely on vaccines only, and the 
natural course of the disease is varied by seasonal and other remissions 
The majority of investigators now believe that tliey are attempting desensiti- 
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zalion, not immunization, and theiefoic favoi veiy small doses, which do 
not produce significant reactions Systemic reactions aie to be avoided 
Minor local and focal leactions may be peimissible if followed by a sig- 
nificant period of euphoiia (nnpiovement reaction) Some workers even 
avoid all focal reactions and seek to use the smallest dose which gives relief 
without reaction 

When vaccines are given, they should be administered for long periods 
“ several months at least,” “ for 6 to 12 months,” “ for 6 months to 
2 years ” Results should not be evaluated until after three or foui 
years,^^® to determine whether a temporary or a lasting effect is obtained 
CeciP®®’ expressed himself as favoring administration of his stock, 
hemolytic streptococcal vaccine intravenously or subcutaneously, m many 
cases he has obtained gratifying results Of 35 patients treated by 
Marvin with Cecil’s vaccine, five were markedly benefited, nine moder- 
ately improved, 10 slightly improved, and 11 not improved Discouraged 
by previous subcutaneous or intramuscular administration, he gave the 
vaccine intravenously No control series was leported With Cecil’s vac- 
cine given intravenously, Higgins’ ®® results have been far from satisfactory 
but there was an occasional brilliant lesult 

Crowe’s polyvalent vaccine (staphylococci, streptococci) was favored 
by Carlson,®®® Nutter and Watson,®®"- and Nnttei,®®® Wright,"®® and Adam- 
son ® Of 137 patients who had chronic (undifferentiated) aithritis, treated 
by Nutter, 65 became symptom-free and remained so for at least five months 

[No other statistical results were given — Ed ] 

Bacterial filtrates, such as are used by Small, were favored by Cohen ®®® 
and by Lawler The pathogen-selective method of preparing autogenous 
vaccines was favored by Sohs-Cohen,®"^ and by Murphy,®"" who used vac- 
cines 111 addition to other measures Cutter’s diluted cold vaccine (staphy- 
lococci, streptococci, pneumococci, Miaococcus cata)} halts, Fiiedlander’s 
bacillus, and influenzal bacillus) was used with good results by Sherwood "^" 
in 220 cases of chronic arthritis of various types ” Usually after 12 to 20 
treatments the patient will be much relieved ” 

[Presumably no other treatment was given, but no controls were studied — Ed] 

Of 28 patients treated by Wainwright ""® with vaccines prepared from 
strains of microorganisms to which patients were skin-sensitive, 75 per cent 
were benefited five of eight bed-ridden patients were able to be about 
Subsequent skin tests gave evidence of less sensitivity or became negative, 
the patients agglutinins increased and sedimentation rates diminished 
Similar vaccines were used by Rogers ®®'‘ m 15 cases in mild cases improve- 
ment was marked, in more severe cases less improvement was noted 
Anaerobic, as well as aerobic organisms must be included to obtain results 
Although one would prefer to use strains presumably responsible for the 
patient s sensitization, the determination of such strains was, to Lfitch- 
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cock/'® a foimidable matter, consequently stock strains of hemolytic strep- 
tococci were used 

The methods used m pi eparation of these various vaccines are to a large 
extent based on false premises and on assumptions that are not susceptible 
of proof, accoidmg to Short, Dienes and Bauer, who pointed out the in- 
adequacies of skin tests, complement fixation tests, and the pathogen-selective 
method Skin tests do not provide a sound method for detei mining a 
patient's susceptibility to autogenous organisms None of the different 
methods recommended foi the selection of strains from which to make 
specific vaccines has a solid theoretical or experimental foundation Such 
lesults as are obtained aie those of the non-specific effect of the vaccines 
Buckley ®'’’ agreed that “specific \accmes” are piobably neither specific 
noi essential In his hands, Pondorff’s cutivaccme has gnen \aiiable but 
interesting results Vaccines ha^e a definite but distinctly limited place in 
the scheme of theiapy according to Holbrook,^®® Irons, and Pemberton 
and Bach Used alone, they rarely cm e patients V arious pi eparations 
weie admimsteied vaiiously by Holbrook^®® and Holbrook and Hill"^®, 
only occasionally \\as improvement noted that was not easily accounted foi 
otherwise Minute doses of vaccine administered lntra^ enously gave the 
most favorable results Moie cripples than cures may lesult from indis- 
criminate and injudicious use of vaccines Unsatisfactory results with 

Cecil’s and with Clawson and Wetlierby’s vaccine weie obtained by 
Archer who expressed the belief that such results as are obtained may be 
largely psychogenic No striking results weie noted by Shapiro In the 
study by Cox and HilU®® vaccine therapy Avas not followed by correlated 
changes in agglutinins 

Regarding the intestines as a focus of infection, and considering the 
•value of “ intestinal vaccines,” Buckley expressed the opinion that the 
possibility of the infecting organism becoming an inhabitant of the bowel 
can be ignored “ There is sufficient evidence that bacteria do not normally 
enter the circulation from this source, and the toxins, if absorbed, are prob- 
ably greatly modified if not destroyed by passing through the lines of 
defence ” 

Foreign proteins These substances seem useful to some investiga- 
tors ’ ® Brooks continued to favor the use of his hemoprotem, given 
Avithout reactions, in conjunction with other measures Lawler used 
typhoid bacilli as the most aA’^ailable means of producing fever in 36 cases of 
arthritis of various types Improvement was geneially only temporary 
Wetherby considered typhoid vaccine of little value 

Diet Attention to the ideas concerning the factor of nutrition and 
metabolic derangements will explain the supposed rationale of the various 
popu ar iheumatism diets” The same familiar diets or slight modifica- 
tions t lereof are again candidates for approval the low-carbohydrate, low- 
calorie diet, the high-vitamm, low-carbohydrate diet "L the high-calone, 
iigi-vitamm diet the individualized diet To his familiar arguments 
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m favoi of a low-calone, low-carbohydi ate diet Pembeiton and his col- 
leagues,^®®’ added anothei , namely, that such a diet exei ts a definite de- 
hydrating effect on body tissues in both types of aithntis ^®® The loss is in 
pathologic, not in physiologic fluid Definite reduction in penarticulai 
swelling and articular pain ai e i eahzed 

[This interesting suggestion needs furtliei confiiination The ^\atel balance 
studies m these experiments were approximate, not absolutely controlled — Ed ] 

Various modifications of the diet just mentioned weie favored Avoid- 
ance of free sugar by Douthwaite,^-^ a starch-free diet and administration 
of pancreatin by Walkei 

[Has pancreatin erer been shown to have any piovable physiologic effect^ We 
do not believe so — Ed ] 

Pembei ton’s diet seemed of little benefit to Wethciby’s patients 
Other investigators still restricted puiine foods “ because the blood uric acid 
IS often high ” ®^® 

[We disagree with this, the blood uric acid is raiely high and restrictions of 
protein generally are not indicated — Ed ] 

As previously noted a hidden dietary eiroi was coriected by Sladen, 
Ensign and McColl by real ranging the kinds, not the amounts, of car- 
bohydrates ingested 

The majority of investigators expressed the belief that no one diet is of 
Aalue Constipation, inanition and obesity aie all to be avoided oi cor- 
iected by a diet arranged for the individual patient The details of their 
diet for anabolic nutrition were outlined by Burnett and Ober 

Additional intestinal therapy Colonic irrigations were recommended by 
some,^^^ avoided by others They may be fatiguing if given too often 

and should rarely be given to people who are on “ a low nutritional equi- 
librium”^®® To control intestinal elimination, mineral oil, agar-agai, oil 
letention enemas, glycerine suppositoiies, and abdominal exercises were 
1 ecommended by some,^^® but were frowned on by Burnett and Ober 

Blood transfusions Transfusions of 250 to 500 c c of blood may be 
indicated in cases in which there is severe anemia “®’ ^®" They may be help- 
ful 111 subacute and early, chronic, febrile cases but are of little value in the 
very chronic, afebrile cases in which pathologic changes aie advanced “^® 

Medicines Many medicinal preparations are used generally as adjuncts 
to more important measures iron, arsenic, hvei extract various analgesic 
substances, cod liver oil, viosterol, hahver oil, potassium iodide, thyroid ex- 
tract, wheat germ, yeast, nitrites for vasodilation m selected cases, strychnine 
or nux vomica for fatigue CeciD^® agreed with Haden that neoarsphena- 
mme gives good results occasionally, but Moltke ’^®® saw no rationale there- 
for Wheeldon wrote that he used calcium ortho-iodoxybenzoate “ to 
improve peripheral circulation ” 

Preparations of gold Vaiious preparations of gold (solganol, alio- 
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chr}'Sin, myocrisin) are being used in continental Europe Further experi- 
ence with allochrysin (sodium aurotlno-propanol sulphonate) were reported 
by Forestier,--® who in fiA’-e years has treated therewith 500 cases of atrophic 
arthritis, 70 to 80 per cent responded well In 50 per cent of early cases, 
and in from 20 to 30 per cent of those m which the arthritis was of more 
than two years’ duration, permanent cure was reported after two to fi\e 
senes of injections “ Myocrisin” is injected weekly, the individual dose 
IS 0 1 to 0 2 gm and the total dose 1 5 to 2 0 gm in one series Untoward 
reactions may be noted in the skin and in the respiratory alimentary, nerv- 
ous, and urinary systems Nephritis has been produced in man and in ani- 
mals, the gold IS excreted mainly through the kidneys Jaundice, leuko- 
penia, or febrile reactions may be observed Slot and Deville^^® treated 14 
patients with solganol and improvement was " great ” Buckley used allo- 
chrysm “ in a certain number of cases with some piomismg results ” The 
sulphur therein may act synergically with the gold Cecil’s results 
with salts of gold were “ not striking ” 

Compounds of sulphur A renaissance of sulphur therapy is current 
Weekly or biweekly injections of sulphur are generally given intramuscu- 
larly 20 mg in oil or 5 mg intravenously After 10 or 12 doses have been 
given, a rest of 10 days is permitted Two or three courses are generally 
prescribed Untoward reactions, aside from occasional, small, cutaneous 
sloughs or febrile reactions, were not reported, and presumably there are no 
contraindications Sentuna*^® used sulphur-diasporal m the treatment of 
55 patients who had atrophic and hypertrophic arthritis and gave it also to 
five patients who had fibrositis Of this total, 75 per cent were “ im- 
proved”, 31 per cent markedly so From 10 to 76 injections were gnen 
Four of seven patients treated by Sullivan and Hess were “ appreciably ” 
or markedly ” improved Later all of six patients w^ere improved 

[The same patients ^ — ^Ed ] 


Sullivan noted definite increases in the cystine content of the nails dur- 
ing therapy Of 100 patients treated by Woldenberg the majority be- 
came free of pain after five or six injections However, all received a 
variety of other forms of treatment In seven cases, Argy noted no 
improvement until after five injections, theieafter, in six improvement was 
noted It is suggested tliat better results are to be expected if the cystine 
content of the nails is low before treatment To Cecil,^^® however, in- 
jections of sulphur have been disappointing 


, ^ ^ none o these senes, practically all of but a few cases, have control studies 

1 , fairly large senes many other forms of treatment were 
j ^ , 1 ion to sulphur It seems well to wait for controlled studies before con- 
^ *^y^G2tinent with sulphur deserves to be resurrected from limbo simply 
« "" if 1 preparations are available Our brief note in last year’s 

tnafipr' n c ^ being revived, has already been used in advertising 

voiced U^uV^^^d^^^ ^^nt vith sulphur, although not the faintest approval was 
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Histamine and choline The lecent use of histamine for rheumatic dis- 
eases was initiated by Deutsch (1931) The claims for such treatment in 
Germany seem extravagant From European literature Kling-^^ collected 
data on 554 cases of arthritis, neuritis or myalgia so treated by various 
physicians Of 316 patients who had myalgia (myositis), 96 per cent 
were “ improved or cured ” Of 85 patients who had arthritis, more than 
90 per cent were improved Histamine, given by cataphoresis, ionization, 
in ointments during massage, or by the scratch method presumably produces 
capillary and arteriolar dilatation, correcting an altered peripheral circula- 
tion Khng’s results were less striking Of 32 cases of myositis, in 
75 per cent he had a favorable result Of 14 patients who had hypertrophic 
arthritis, eight were helped No conclusions were reached as to results in 
24 other cases of arthritis The use of histamine, by inunction or ioniza- 
tion, was praised by Mackenna,^®® for fibrositis and chronic villous arthritis 
It does not change the course of the latter but relieves symptoms for variable 
periods With its use, it is “possible completely to cure fibrositis and 
neuritis ” Histamine and thiohistamine are particularly useful in the treat- 
ment of periarticular arthritis accompanied by cold, cyanotic fingers, ac- 
cording to Shanson and Eastwood who favored intramuscular injections 
rather than ionization The benefits of foreign protein therapy, according 
to Buckley,®® may be attributable to liberation thereby of a histamme-like 
substance 

[It IS to be noted that here again the number of patients treated was generally 
small, no real control studies were instituted, a confused nomenclature was used, 
data on the type, severity and duration of the arthritis were almost wholly lacking! 
and certain of the conditions cured (for example myalgia) were of limited dura- 
tion — Ed ] 

In a series of papers, R and J Kovacs ‘■‘®’ and J Kovacs ““ o-ave 
the basis for preferring ionization with mechohn (acetyl-beta-methylchdme 
chloride) rather than oral, subcutaneous, or intravenous use of histamine, 
acetylcholine or nitrites The general and local (vasodilating) effects of 
these were compared The Kovacs contended that the action of mechohn 
IS more lasting, less unpleasant, and more effective Of 30 patients who 
had atrophic arthritis, 90 per cent were improved Patients who had osteo- 
arthritis were also improved but not more than with more established 
methods 

Chmatotherapy Climate provides no panacea However, a stay in a 
high, dry climate may be advantageous in some cases but not’ without the 
.se c£ other forms of therapy-- I„ and about Tucson, ArTo„a ve(y 
few native white people have arthritis The incidence of the disease amon- 
local Indians is less than among those elsewhere Many patients unrelieved 
at home, obtain notable relief in Arizona “ but it mus" be underlod that 
without the proper roijine of living (a coordinated program of therapy), 
arthritis even on the Tucson desert can continue as a sad and crippling 
disease ” 1 1 & 
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Rest and movement The great value of adequate rest for the inflamed 
loints, and also for the fatigued bod}^ of the arthritic patient was stressed 
by many “ If one single remedial agent was to be chosen, rest would be 
the one selected ” “ As in tuberculosis, so m arthritis, rest is the ke} - 

stone of the arch”^®“ “Motto — no weight bearing on swollen joints”-®® 
“ Rest till signs of inflammation have subsided ” As the acute blends 
into the subacute and chronic stage, rest may be sharply overdone The 
recumbent patient who has arthritis must not be taught only how to he cor- 
rectly but must exercise in bed as the daily condition of the joints permits 
“ A movement a day keeps adhesions away^ ” Earlj’- motion is necessary 
and often too much rest is prescribed When, because of pain and stiffness 
the patient does not cooperate m the prevention of deformlty^ the way is 
paved for the production of arthritic derelicts ‘‘ The price of comfort is 
crippling”® Hench and Meyerding"” have presented examples of these 
arthritic derelicts — ^patients who have allowed themselves, or who hai e been 
permitted, to become human pretzels from grievous deformities generally 
induced by rest, often deliberately prescribed A detailed and diagrammatic 
synopsis of methods of prevention of deformity a\ailable for use by phv- 
sicians m the patient’s home was given by Hench and Meyerding Swaim 
has outlined again the tenets of the Boston school concerning postural and 
other exercises, and measures for the prevention of deformities 

Physical therapy and manipulation As usual, each form of physical 
therapy has its advocates The value and indications thereof are too well- 
known to need review here, but the merits of manv are cited various forms 


of lieat,®®®’®^® paraffin baths,^^^ infra-red and diathermy,-^- effervescing im- 
mersion baths, contrast baths,"^* fangotherapy,®^® hydrotherapys®*® ap- 
plications of cold,®'*® manipulation ®^*’’ ®®®’ ®®^> ^®®- ®®* The teaching of phys- 


ical therapy to undergraduates and to the general practitioner who needs to 
know much more about it was discussed by Cutter and Coulter ®®® and by 
Kovacs -‘'® A central registry can inform any physician of the nearest 
physiotherapists ^®^ 


Fever therapy , artificial hyperpyrexia This is the newest form of phys- 
ical therapy Experience with it in treatment of atrophic arthritis has 
shown that results therein are not nearly’- as good as they are in gonorrheal 
arthritis The first dozen reports were analy'zed m last y’ear’s review 
Usin^ diathermy-hy’perpyrexia (five hours at an oral temperature of 
104 4 F , one to five sessions) in the treatment of 12 patients, Nicholls, 
Hansson and Stamsby’--®® noted cures or marked relief of none, moderate 
relief of 25 per cent and little or no relief of 75 per cent They considered 
it a tr^ng ordeal for the patient and did not feel justified m continuing its 
use Osborne and Markson’s third and fourth reports ®®’ ®®’’ concerned re- 
su ts of 188 treatments administered to 28 patients The usual course was 
(each of 6 to 8 hours at an oral temperature of more than 
) Remissions were induced in many cases, and from 50 to 70 
per cent of the patients, grouped according to seventy of the disease, were 
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considered improved Mernman, Holmquest and Osborne recently have 
advocated the use of an inductotherm to decrease expense and for the sake 
of ease in therapy About 75 per cent of 40 patients treated by Simpson 
with radiothermy or in heated cabinets (Kettering hypertherm) were defi- 
nitely improved Diathermy-hyperpyrexia was advocated by Jones A 
safe method of producing fever, by hot baths in the patient’s home, was out- 
lined by Currence*®^ CeciP'^® preferred injections of typhoid vaccine to 
fever induced by diathermy For discussions on the relative merits of vari- 
ous methods for producing fever, and for details on the physiologic reac- 
tions produced thereby, various new references are available ^®’ ■®® 
I'loverson has reported the case of a paretic patient who survived an un- 
controllable hyperpyrexia that rose to 110 5° F Short and Bauer,^^^ and 
Hench, Slocumb and Popp recently have reported their results In gen- 
eral the effect of fever therapy in atrophic arthritis was disappointing 
Satisfactory remissions were occasionally induced About 25 per cent of 
patients noted definite improvement None were cured Hench also 
has summarized the entire national experience with fever therapy for atrophic 
arthritis of about 200 patients so tieated less than 10 per cent became 
symptom-free, about 25 to 30 per cent noted some relief Results with 
various methods do not differ materially The choice of method resolves 
itself into the selection of that which is safest, least expensive and most 
comfortable for the patient Hench expressed his preference for humidi- 
fied, heated cabinets Untoward reactions are rare when the procedure is 
supervised, in a hospital, by trained nurse-technicians and an attending 
physician Severe reactions, even death, are occasionally encountered 
The Council on Physical Therapy of the American Medical Association re- 
cently^® reported on the results obtained by 4809 patients, who had differ- 
ent diseases, treated by various physicians, with different forms of fever 
therapy Twenty-nine deaths were noted, many of them among neuro- 
syphilitic patients 

[With care in selection of patients, and with skilled management, the procedute 
IS essentially safe — ^Ed ] 

Smgical P^occdwc; Synovectomy Occasionally synovectomy is indi- 
cated for an old, bogg)^ proliferative, inflammatory process m a knee that 
is unresponsive to conservative therapy, and if the condition is not accom- 
panied by much arthritic activity m other joints Busby expressed the 
belief that synovectomy is at times necessary to correct an otherwise un- 
correctable articular focus of streptococci 

Sympathectomy This procedure was initiated m selected cases of ar- 
thritis by Rowntree and Adson (1927) and its physiologic rationale was 
further outlined by Hench and Craig (1931) It is a method of value in 
certain cases -"® In Young’s experience “ several cases of distressing 
and seriously disabling chronic polyarthritis of the hip, knee, and ankle have 
been relieved almost bey'ond belief by lumbar sympathectomy'^ ” In treat- 
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It of a child who had early swelling and deformity of the legs, resection 
umbar trunks b} Robertson “ caused oi iminediatel}’- preceded a rapid 
L complete return to normal ” In another “ more advanced and sev'^ere 
2 ,” after operation, “ pain and the vascular condition of the lower limbs 
•e v'^ery markedly improi ed The patient’s comfort was greater but that 
; the net i esult ” Robertson felt that these “ results were striking and 
ild encourage one to operate m these cases at as early a stage as they can 
found” Unilateral ceiMCothoiacic sympathectomy was performed by 
sford ■''' on an elderly woman who had marked arthritis of the joints of 
right arm “ Complete pain relief and a considerable increase m the 
of the hand and arm ” Mere the results 

[Some question the rationale of sympathectomy in a disease presumably infec- 
s Those Mho initiated and advanced the trial use of this procedure for atrophic 
ritis were not proposing a “ specific measure ” for a disease of supposed neuro- 
c origin They m ere advocating a measure designed to counteract a “ comph- 
Dn ” lanablj present in differing degrees in a disease which might •well be in- 
lous The complication — a vasomotor disturbance presumabl}’- responsible for 
nadequate blood supply to affected and already seriously embariassed extremities — 

• occasionallv be of sufficient severity to warrant attempts for its correction in the 
t complete and lasting way possible — sympathectomy Sympathectom)’’ is there- 
regarded by Its proponents as a sort of continuous infusion of the patient’s own 
d in behalf of just one part of his bodv — the peripheral portions of his cold 
imy arthritic extremities If thereby the blood flow thereto is significantly aug- 
ted (as indirect, not direct, evidence seems to suggest) and if the patient’s blood 
;ill sufficient!}'' potent in its concentration of specific and “ non-specific ” healing 
itances, good results may be obtained, analogous to repeated transfusions If such 
lot the case the infusion via svmpathectomv will be of no more value than an 
narv transfusion to a hopelessly sick or dving man The crux of tlie matter lies 
roper selection of the patient 

Since the original workers in this field are wisely postponing their final report 
because others have performed S} mpathectomy on but three or four cases, the 
;e of sympathectomy in atrophic arthritis is not yet established — Ed ] 

The selection of cases for sympathectomy was again discussed by 
fwn, Craig and Adson Suitable are young patients who have fairly 
y atrophic arthritis, especially m hands and feet , who have cold, clammy 
-emities and little bony change, and who are unrelieved by conservative 
Lsures A higher grade of postoperativ^e v^asodilation is obtained in the 
ds and feet than in less peripheral tissues Several questions are fre- 
ntly asked What changes are present in excised tissues^ Does the op- 
aon produce significant vasodilation^ Are the postoperative changes 
nanent^ Do ill effects eventually accrue to body tissues? Is there a 
sibihty that sympathectomy might ev^entually produce neuropathic joint 
;ase?“"^ Changes in the excised ganglia, according to Craig and Kerno- 
(1933), were comparable to those found in ganglia removed at necropsy 
n patients unaffected by arthritis or derangements of the sympathetic 
ii^ous system Kuntz"®^ found the same changes in ganglia removed 
H 19 patients who had chronic polyarthritis, but he was inclined to 
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emphasize their departure from normal and he disagreed with Ciaig and 
Kernohan chiefly as to the appearance of noimal human ganglia 

[Since what is the normal appearance of a ganglion of man has not been estab- 
lished, differences of opinion will arise Kuntz assumed that ganglia of normal 
human beings and of normal animals are identical but since this has not been estab- 
lished, it, like previous ideas, constitutes only an opinion One might disagree with 
him when he assumes that the free, intracapsular elements aiound ganglion cells are 
phagocytes rather than satellite cells of the ganglion cells At any rate, the changes 
observed in the ganglia in individual cases were not specific and could not be related 
directly to arthritis or to other diseases in question — Ed ] 

Although they were unable, by the injection of an opaque substance, to 
visualize dilatation of smaller vessels after unilateral sympathectomy of 
dogs (such as was demonstrated by Horton and Craig, 1930) McMaster 
and Roome"®" found an increased cutaneous temperature most marked 
distally on the side on which operation had been performed They, there- 
fore, assumed that such vasodilation as occurs probably takes place in smaller 
aitenoles and capillaries 

[McMaster and Roome used a thick suspension of vermillion water color Horton 
and Craig used metallic mercury, a heavier substance of greater penetrability — Ed] 

Studying vasomotor reactions of cats on which sympathectomy had been 
performed, Rosenblueth and Cannon*®® suggested the presence of vaso- 
dilator centeis and central tracts susceptible of direct stimulation In sym- 
pathectomized animals, dilatoi fibers in dorsal roots are piobably efferent 
paths of response to stimulation of the depressor points, and also to stimu- 
lation of the vasomotor reflexes and of the dilator impulses i esponsible foi 
various reactions such as a fall in blood pressui e attending struggle Grant- 
ing that certain permanent alterations aie produced bv sympathectomy in 
man, are they eventually harmful to various organs ? In animals 22 to 42 
months after operation, Clark found no gross changes which could be 
attributed to absence of the sympathetic system Thymus glands were 
mfiltiated with adipose tissue There was no gross evidence of regeneration 
of sympathetic trunks or ganglia, and histologic studies disclosed practically 
no changes except for minor ones in the thyroid glands or testes These, 
and the studies of Browm, Ciaig and Adson, would lead to the conclusion 
man permanent vasodilation, but no harmful effects, ai e produced 
by sympathectomy 

Splenectomy in arthritis with splenomegaly Following the example set 
by the admirers of Still, from time to time various names have been at- 
tached to the combination of arthritis in association with alterations in the 
blood picture and with involvement of one or moie parts of the reticulo- 
endothelial system (lymph nodes, liver, spleen) The so-called Felty’s syn- 
drome IS the latest such syndrome (arthritis, splenomegaly, leukopenia) 
Felty (1924) himself concluded that the syndrome \vas probably not a new 
disease and others have felt that it is merely anothei pathologic combination 
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of arthiitis and reticulo-endothelial leaction, little difteient from othei 
syndromes lepoited by Chaulfard (1896), Still (1897) and Herringham 
(1909), and that a new name is therefore unnecessary We have noted 
that Moltke agreed with those who believe that adult or juvenile Still’s 
disease is but atrophic arthritis with a little different physiologic response 
than usual Splenectomy has been done occasionalK m such cases ‘ recently 
by Hanrahan and Miller (1932) and lately by Cra-ven"®'' The patient 
whose case was i eported by Hanrahan and Miller obtained some relief for at 
least four months Craven’s patient obtained only transient improvement in 
the arthritis, leukopenia, and hepatic function In a similar case Price and 
Shoenfeld considered sympathectomy, but this was precluded by fatal 
pericarditis The spleen in the latter case, and in that of Craven, presented 
the pathologic picture of chronic infectious splenitis Price and Schoenfeld 
concluded that “ Felty’s S 3 'ndrome ” is not a new disease or syndrome but 
merely a single, extended pathologic process 

[It should be pointed out again that the pathologic findings in these various 
combinations furnish considerable support for the theory of infection as a cause of 
atrophic arthritis — Ed ] 

Thyroidectomy This has been advocated in selected cases of atrophic 
arthritis by Duncan (1932) and was approved by Ober if definite hyper- 
thyroidism IS present 

Articular bone puncture The evidence m favor of this procedure as 
recommended by Mackenzie (1932, 1933) has not been impressive to his 
fellow-countiyman, Ducker 

[The latter, however, has not so treated any cases himself — Ed] 

Orthopedic procedures When deformity impends, it is as much the duty 
of the attending physician, as of his orthopedic colleague, to be familiar with 
simple home methods of preventing or correcting them If deformities 
seem inevitable, it is imperative that the affected joints be kept in the best 
position for optimal function or for subsequent orthopedic procedures 
These positions have again been concisely and diagrammatically outlined by 
Schrock,-®' McBride and Hench and Meyerding The various cor- 
rective, non-surgical orthopedic procedures necessary for articular rehabili- 
tation of children were surveyed by Green and Ober 

Piognosis Revmsions, Spontaneous and Precipitated The observa- 
tions of Nissen and Spencer on the course of atrophic arthritis have been 
noted Although many investigators would be inclined to agree with 
Archer,^^® that advanced atrophic arthritis seems to be incurable by the phy- 
sician and that nature alone is m control of the outcome, nevertheless the 
majority will not accept so pessimistic a viewpoint There is ample evidence 
that a coordinated program made up of those reasonable measures which an 
intensive study of the victim’s physiologic processes will indicate, if care- 
fully instituted and patiently persevered in, is in time followed by distinct 
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amelioiation, and often by complete inactivity of the disease Brooks 
and others have emphasized the length of time over which it is necessary to 
carry on treatment to accomplish results To a large extent, the degree of 
recovery experienced depends on the intelligence of the patient as well as on 
the skill of his physician 

“ There is no panacea and none is needed as statistics show that a high 
percentage of cases properly treated lecovei ” The chief discontent of 
all is based, of course, on the fact that treatment often takes so long and 
requires so much of the patient’s time, money and enduiance before the final 
natural or induced remission occurs and the disease becomes finally inactive 
As Pern said, “ Though the road may wind up hill all the way and the 
journey take the whole long day, the night will pass and with it its fears 
and dreads The dawn will break and with the dawn the mists will melt and 
full day will bring understanding and with it crippled joints and broken lives 
will belong to the night that is passed ” Rather lyrical but none tlie less 
true 

Since sudden remissions are not the i ule, Hench was particularly 
interested in the precipitous remissions induced by intercurrent jaundice m 
16 cases of atrophic arthritis and fibrositis In most instances the jaundice 
was caused by the toxic action of cmchophen but the marked, generally com- 
plete analgesia expeiienced with the onset of jaundice was in no way at- 
tributable to cmchophen, for patients who had simple catarrhal jaundice 
experienced similar relief In the majority of cases, marked reduction in 
swelling and marked increase in motion accompanied the more or less com- 
plete analgesia, and the rheumatic process can be said to have suddenly be- 
come inactivated The remissions lasted for variable periods, sometimes 
only for days or weeks, occasionally months or years Further investiga- 
tions are under way to see if the obvious therapeutic implications can be 
realized so that one can repeat nature’s miracle, and provide at will a similar 
beneficence by the use of some non-toxic accompaniment of jaundice effec- 
tive in available concentration These observations have been confirmed by 
Sidel and Abrams,*®^ who noted, with the onset of jaundice, abrupt ter- 
mination of arthritic pain in four cases, in one of which there was also 
marked reduction of swelling, stiffness and redness In two instances the 
jaundice was of the catarrhal type, in two, it followed the use of oxyl-iodide 
(cmchophen) 

Hypertrophic Arthritis 

Incidence Recent roentgenographic and pathologic evidence (for ex- 
ample, Heine, 1926) indicates that hypertrophic arthritis (the clinical syn- 
drome as contrasted with a roentgenographic alteration) is universally 
present among persons whose age is more than 45 or 50 years but that it is 
symptomatically evident m examination of only a very small proportion of 
Its victims— probably 5 per cent It may very occasionally appear when 
persons are between the ages of 30 and 35 years, with other evidences of 
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piemature senescence (eail} grayness of han , eaily spontaneous oi aiti- 
ficial menopause) In spite of the enoimous pievalence of the disease, it is 
larely dignified by studies diiected primarily to it, but it is usuall) mentioned 
only in passing to emphasire some contiasting lelationship to, oi as a “ con- 
tiol ” for, atrophic arthritis 

[American studies on the pathologic incidence of hypertrophic (degenerative) 
arthiitis aie now forthcoming Keefer and Myers (1933), Bauer and Bennett 
(.1933) —Ed] 

Symptoms and Com sc New data on S} mptomatology hate not ap- 
peared In the discussion on the course of atrophic ai tin itis as conti asted 
to that of hypertrophic aithritis, obseivations by Nissen and Nissen and 
Spencei on the course of hypertrophic arthritis weie noted In 3 pci 
cent (one case) of 30 cases, course A (early functional restitution) de- 
veloped, in 70 per cent (23 cases), couise B (remissions, lelapses, steady 
decline) developed, no cases followed couise C, and 20 pei cent (six cases), 
course D (progiessive fairly rapid disability until death) 

[As we noted heretofore, the idea that hypertrophic artliritis leads to death it 
not consistent with the facts — Ed ] 

Rocntgenogiams and Pathology No new studies were available foi 
this leview 

Laboiatoty Data As noted previously heiein, the leukocyte count is 
likely to be lowei and the Schilling differ ential count to be noimal m cases 
of hypertrophic aithritis, as contrasted to alterations m cases of atrophic 
aithiitis The cell count of synovial fluid in one case of Keefei, 

klyers and Holmes “ was total cells per cubic milhmetei, 600, polyunoi- 
phonuclears 88 per cent, lyunphocytes 8 pei cent, monocytes 4 per cent 

[A count in one case is of no significance, since so few such counts have been 
made, however, this case is noted — Ed ] 

Metabolic lates Among 21 patients who had hypertrophic arthritis of 
the hips, and who were seen by Kuhns,"®' metabolic rates were low m 18 
cases 

Etiology and Pathogenesis Undei general lemarks on the etiology of 
chronic arthritis were noted various ideas concerning the cause of Ityper- 
trophic arthritis Those investigators who stiessed the prime importance of 
infection as a factor are in the minority The majority lecognized tissue- 
age and trauma as the most obvious causal agents Few wnteis weie satis- 
fied to consider but one factor responsible for the disease — an interplays of 
abnormalities is geneially incriminated (1) degenerative tissue-changes 
incident to age — the progressive, uncompensated catabolism of tissue-sen- 
ihtys, (2) long continued trauma above and bey^ond the ability of articulai 
tissues to lepair the “ mici oti aumatic ” damage, (3) a ciiculatory derange- 
ment, (4) some nutritional abnoimality, (5) an endoci me deficiency , or (6) 
the factor of infection Thus Kuhns,®®' fiom a study of 79 patients who 
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had hypeitiophic aithntis of a hip, concluded that the disease is the pioduct 
of seveial factois trauma, fault} postuie, disoideied intestinal function, in- 
fectious and endociine disturbances 

[Some of us believe that one major cause exists, the discoveij' of which will 
lesult 111 a leahgnment of all other factors into their propei secondary position as 
piecipitating or predisposing, not causal factois — Ed] 

Factoi of tissue degeneiation Because of the agc-incidence of the dis- 
ease, the general absence of the usual signs of an infectious piocess, the 
liequent association of the disease with lecognized evidences of tissue 
senilit}, and particulaily because of the degeneiative natuie of the aiticulai 
pathologic change, hyperti opine aithntis is consideied b} most imestigatois 
to lesult fiom an “ alteied metabolism ’ [whatevei that may be — Ed] in- 
cident to age The theoiy gains some weight fiom studies by Biuger and 
Poindextei and by Hartung, Gieene and Biugei,’’" on the cholesterol con- 
tent of blood There was an inciease of plasma cholesteiol, not explained 
b} the fact that patients who have hypeitiophic aithntis tend to be obese 
1 he range among 50 cases was 140 to 340 mg of cholesterol foi 100 c c of 
plasma The arithmetic mean was 235 mg (as compaied to 195 mg foi 
the contiol gioup and 175 mg foi a gioup of 50 patients who had atiophie 
arthiitis) Since similai elevations aie found m diseases consideied de- 
geneiative (hypei tension, aiteiioscleiosis, diabetes), an elevation of plasma 
cholesteiol m cases of hypeitiophic aithntis suggests that this is also a 
degenerativ'e disease 

Factoi of trauma Higgins and Swann wrote of the impoitance of 
this factoi The impoitance of occupation as an inciting agent was stiessed 
by Higgins, who stated that laundresses seem paiticularly prone to the de- 
velopment of Heberden’s nodes 

Factoi of cnculatoi} alteiations Pembei ton's ideas on the relationship 
of sluggish capillaiy circulation and alteied tissue nutiition to the causation 
of hypeitiophic as well as of ati opine aithntis aic familiai to all Of 
piobable etiologic importance, he felt, is this combination of cn cumstanees 
capillary constnction with sluggish flow, delay m the noimal dclivciy of 
ceitain constituents of the blood, especially oxygen and glucose, to certain 
tissues, paitial tissue anoxemia, furthci metabolic disturbances at least 
paitly lesponsible foi the pathologic changes in, and the symptoms ot, 
ai thi itis 

Since Wollenbeig (1908) launched the “cnculatoiy theory” of ai- 
thntis defoimans and showed expenmentally that inter feience with the cn- 
eiilation to aiticulai bone was followed by hypei trophy of bone (an experi- 
ment more lecently lepeated by Goldhaft, Wright, and Pemberton, 1930), 
nioic obvious evudence of cnculatoiy deficiency, probably from aiteno- 
sclerosis, has been sought in cases of hypeitiophic aithntis Of 72 cases, 
in 78 pel cent Nissen and Spencei found artenosclerosis demonstrated in 
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roentgenograms of various sites Of these cases, in 7 pei cent the patients 
were less than 40 }ears of age 

[As we noted before, anatomic coi relation was not shown between the arthritis 
and the arteriosclerotic vessels — Ed ] 

Kovacs found small capillaiies m 28 per cent, a slow blood flow m 
53 per cent of his cases of hypertrophic arthritis, with a decrease in number 
of capillaries near Heberden’s nodes Bick found definite hypertension 
in 90 per cent and varicosities of lower extremities m 77 per cent of his cases 
From certain experiments and philosophic considerations, Bick has concluded 
that most cases of osteo-arthiitis demonstrate clinical evidences of circu- 
latory abnormalities, and that “ all investigations on the mechanics of osteo- 
arthritis point to the peripheial vasculai system as the modus operandi of 
Its etiologic forces” The advent of senile in\olution produces a systemic 
passive congestion which results m failure of circulation to the cartilage, 
thinning, erosion and fibrillation of cartilage and hyperplastic reactions in 
bone result 

[It IS difficult to understand how identical circulatory derangements or insuf- 
ficiency can cause atrophic arthritis in one case, hypertrophic arthritis in another 
The two pathologic pictures are totally different As one of us has stated, one must 
distinguish sharply between the application of the theory of circulatory deficiency to 
atrophic and to hypertrophic arthritis When patellar vessels are ligated and the 
blood supply is sharply diminished, resulting alterations in bone are chiefly hyper- 
trophic, not atrophic This is what one would expect if one accepts the recent dictum 
of Jones and Roberts (1934) that bone undergoes increased calcification if its blood 
supply IS decreased, but it undergoes decalcification if its blood supply is increased 
If this IS true, the theory of circulatory deficiency would seem much more applicable 
to hypertrophic than to atrophic arthritis, and in the latter disease one might better 
search for an augmented, not a decreased blood supply to account for atrophy of bone 
in atrophic arthritis Such a state has been suggested as being present m the form 
of hype'remia and formation of new vessels — ^Ed ] 

Factor of altered nutrition In ” many cases ” Gammon and Archer 
found decreased sugar tolerance However, Archer felt that the evidence 
of obesity, hypertension and endocrine distuibances probably accounted for 
It Gammon also mentioned abnormal purine tolerance in many cases 

[Statements similar to this last are frequently made, in general without adequate 
evidence in support thereof the endless repetition of such unsupported opinions, 
these ideas become fixed in the literature Exhaustive research has failed to disclose 
a related purine abnormality — Ed ] 

Endociine factois The presence of endocrine abnoimalities was vaguely 
mentioned by many who continued to fail to produce definite evidence of 
them Thus, we read that metabolic disturbances “ unquestionably pla}”- a 
prominent role, as manifested by the gratifying response to reduction in 
weight and compensation for endocrine deficiencies by the use of thyroid 
extract and ovarian and pituitary hormones ” 
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[This IS another example similar to the one just commented on It is agreed 
that reduction of the trauma of obesity is of great importance in hypertrophic ar 
thritis Therein lies the value of thyroid extract None but a weight-reducing effect 
has ever been proved for it, and in a disease presumably the result of catabolism in 
excess of anabolism, it is difficult to see how the administration of thyroid extract 
could help matters The value of other than weight-reducing endocrine substances in 
this disease remains entirely unproved — Ed ] 

Factoi of infection The ideas of several writers, in this regard, have 
been noted pievioiisly Foi example, Biooks’*" expressed the belief that 
the disease is of staphylococcal oiigin (no supporting data given) Trauma 
IS usually considered the cause of the symptomatic exacerbations of quiescent 
or 1 elatively symptomless hypei trophic ai tin itis Key expressed the 
opinion that sometimes this idea is scaicely tenable, and that infection of 
low giade may pioduce symptoms m cases of the disease which, like the 
majority of cases, would otherwise be sj'mptomless 

Because cases of osteo-arthritis and spondylitis osteo-ai thntica (atrophic 
spondylitis) presented but few high antihemolysm titers (m contrast to those 
of atrophic aithiitis) Griffiths looked on the disease as noninfective 
\ Conclusions on etiology We can but conclude, as formerly, that the 
disease is of unknown origin but is obviously conditioned by age and is 
aggravated, pathologically and symptomatically, by trauma and, some would 
add, perhaps to a less extent by infection and other less well-defined abnor- 
malities of nutritional, circulatory and endocrine nature 

Tieatment Removal of foci It has been noted that Steindler found 
foci of infection m only 17 per cent of his cases and that lemoval of these 
foci gave real relief in only 8 pei cent of those cases in which it was done 
The majority of writeis continue to agiee that lemoval of foci does not par- 
ticularly affect the course of the disease 

Diet Sladen, Ensign and McColl reari anged the type, and Scull and 
Pemberton i educed the amount of carbohydi ates, ascribing benefit to 
such dietary measures m cases of hypertrophic, as well as in cases of ati opine 
arthritis Tissue edema, also occasionally piesent in cases of hyperti opine 
arthritis, may be thus reduced The majority of wi iters contented them- 
selves with coriection of traumatizing obesity, if piesent 

Vaccines These are but raiely recommended , they are generally 
disapproved 

Flistamine This is recommended by some foi hypei trophic, as well as 
for atrophic aithritis 

[No acceptable data indicating its worth aie at hand — Ed ] 

Mechohn lontophoi esis In general, the lesults of this method m cases 
of hypertrophic arthritis were no better than those derived from simpler 
measures 

Blood letting Kovacs advocated tins measure in cases of hypertrophic 
arthritis in which “ a plethoric state and high blood pressui e are generallv 
present ” 
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[As a matter of fact, plethora is generally absent according to Sparks and Haden 
(1932), ^^ho found the blood volume 7 per cent below normal in 15 cases — Ed ] 

Physical therapy The usual phjsical therapeutic measures were advo- 
cated 

Fever therapy This has proved of little \alue The early experiences 
of Tenney, Beiris and King ha^e been reviewed preMOusly Simpson " 
has treated about 25 patients, with disappointing results They did not 
tolerate tieatment well, and any relief obtained was transient 

Orthopedic operations When maiked stiffness occurs orthopedic opera- 
tions occasionally are performed 

Prognosis Aside from those of Nissen^®^ and Nissen and Spencer 
no new data on prognosis are at hand Kuhns ^ oiced the general opinion 
that when adequate therapy and protection are supplied for the joints, pro- 
gressive deterioration is not inevitable, even among aged persons 

Backache and Sciatica 

Space for this review does not peimit a synopsis of the voluminous but 
confusing and often contradictory literature on backache and sciatica, which 
are symptoms of many para^ ertebral disturbances and diseases The editors 
have failed to recognize much that is particularly new in the year’s numer- 
ous articles on these subjects, but se\eral informatne and representative re- 
ports are a^ ailable on the following subjects dealing with the differentiation 
of types and causes of backache and the sciatic sjndronie backstrain"®®, 
postural backache , traumatic backache ” , postopei atn e and parturient 
backache , reflex backache®®^, low backache from disease of facets®”® or 
from paravertebral muscular insufficiency®”®, sacroiliac strain and subluxa- 
tion with the treatment thereof by Baer’s hjperflexion manipulation®”'*, 
congenital malformations and spondylolisthesis, the relationship of sciatica 
to narrowing of the lumbosacral disk®”® or to disease (fibrositis) of the 
pynformis muscle,®”® and the behavior of the intervertebral disks in tubercu- 
lous, typhoidal or specific infectious spondylitis and malignancy ®”’ A brief 
history of backache was given by A¥entworth ®”® 

These reports again emphasize the importance of thorough physical and 
roentgenologic examination and the importance of considering all possibili- 
ties before making a diagnosis of rheumatism or arthritis without definite 
evidence of articular disease Because bonj spurs, large or small, are pres- 
ent, one must not assume that the condition is explained, many large spurs 
are symptomless, small spurs may cause considerable pain, but one must be 
sure spurs have not long antedated symptoms In diagnosing a patient’s 
disease, evaluating sjmptoms and ruling on compensation cases one must 
use certain physical maneuvers and therapeutic tests Buckle)’- ®”” cautioned 
that in preparing to testify at a compensation case the phjsician should re- 
member the dictum “ exaggeration is \erv common — ^just as common as 
malingering is lare Exaggeration is the natural defensive mechanism of 
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one who fears he presents inadequate external evidence of the pain he feels ” 

Sciatica This condition was grouped by Bui t thus 1 Root sciatica 
(36 per cent of his 140 cases) is most commonly attributable to interverte- 
bral arthritis oi strain of the lumbar vertebrae and pressure from new 
growths 2 Trunk sciatica (17 per cent of his cases) is attributable to 
inflammation of the sciatic sheath, pnniaiy or secondary to inflammation 
m the gluteus maximus or pyiiformis muscles 3 Referred sciatica is at- 
tiibutable to inflammation in some stiucture supplied by the sciatic plexus 
(45 per cent of his cases) 

The geneial tieatment was outlined by Burt and by Yeomans,®" physical 
treatment by Wolf®" and the use of injections of alcohol, qumme-urea or 
thiosinamme by Thomson 

[The complications and untowaid sequelae that may attend the injection tieat- 
ment of sciatica ai e not sufficiently stressed m these articles — Ed ] 

The pioduction of 15 to 30 minutes of complete anesthesia by evipan 
sodium (a barbiturate) for use during the manipulative treatment of sciatica 
was 1 ecommended by Douthwaite 

Spondylitis 

There is even more confusion in the clinical, pathologic and roentgeno- 
graphic differentiation of types of arthritis of the spine than in similar dif- 
ferentiation of types of arthritis of peripheral joints There is a tendency 
on the part of some investigators to recognize two main divisions equivalent 
to atrophic and hypertrophic arthiitis elsewhere and then to subdivide each 
group further Until better evidence is available, the majority have pre- 
ferred to Ignore subdivisions entirely or to consider them but minor vaiia- 
tions of the two main types, namely, atrophic spondylitis (spondylitis 
rhizomehque oi ankylosing spondylitis) and hypertrophic spondylitis 
(spondylitis osteo-arthntica) 

[This viewpoint is favored by us — ^Ed ] 

Two leports illustiate these differences of opinion Millei "" recognized 
two mam types , Doub approved of fui ther subdivisions Miller con- 
sidered “ atrophic arthritis of the spine ” to be synonymous with “ spondy- 
litis rhizomehque,” and expressed the belief that the Marie-Strumpell type 
(spondylitis ossificans hgamentosa of Knaggs) and the von Bechterew type 
(spondylitis muscularis of Knaggs) are variations of the same process, not 
worthy of particular diffeientiation Doub favored Knaggs’ separation of 
atrophic spondylitis under two subheadings spondjditis ossificans liga- 
mentosa (Marie-Strumpell type) and spondylitis musculaiis (von Bechterew 
jpe) nother type, called “spondylitis senilis,” supposedly a variety of 
^pon y lUs muscularis as it appears among elderly persons, was listed by 
some un er atrophic spondylitis, by otheis under hypertrophic spondylitis 
rop lie pondyhhs {Spondylitis Ankylopoietica) This IS presum- 
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ably the spinal equivalent of atiophic arthritis and the same m its cause and 
general treatment Miller qualified the synonymity by saying, ” Rheumatoid 
^atrophic) arthritis of the spine is usually followed by pathologic changes 
lecogmzed as spondylitis ankylopoietica It is perhaps unnecessary to state 
that a patient with spondylitis anladopoietica does not necessarily have 
rheumatoid aithritis of the spine However, (the latter) leads to 

(ankylopoietic) clianges ” Doub, uiging fuither subdivision, stated that 
spondylitis ossificans hgamentosa and spond\]itis musculans are similar only 
in that both are charactei ized bv spinal ankylosis and doi sal kyphosis “ It 
seems rather odd that the} should be considered stages of the same process 
Their patholog}^ signs, symptoms and development are quite different, and 
the Gtiolog}'’ as given by most authors is also distinct ” 

[No original data at e given in proof of these statements — Ed ] 

Presumably the differentiation is as gnen in table 1 

Table I 


Characteristics of Spondylitis 



Spondylitis ossificans ligamentosa 

j Spondylitis musculans 

Situation 

Spinal column, sacro iliac joints, hips, shoulders 

Not in hips or shoulders 

Progression 

Ascending tvpe, from lumbar region 

Descending type, from cervi- 
cothoracic region 

Appearance 

Thoracic 

region 

Flat, immobile chest, kvphosis 

Flat, immobile chest , kyphosis 
more marked 


Lumbar 

region 

Generally straight 

Generally lordotic 


\^ertebral 

bodies 

No marked change 

Fusion at anterior margins 


1 Interverte- 
bral disks 

Little or no change 

Atrophic, narrowed, may dis- 
appear 

Pathology 

Spinal 

ligaments 

Calcification 

No calcification 


Facets 

Ankylosis through bony prolifera- 
tion and ligamentous calcifica- 
tion 

Not mentioned in current ref- 
erences 


Other 

areas 

More a periarticular, calcifying 
fibrositis than an arthropathy 

Muscular weakness, followed 
by secondary spinal changes, 
calcification is bonv, not 
ligamentous 


The incidence of atrophic spondylitis outside of special clinics for ar- 
thritis is, according to Miller,“‘® not very great Miller cited Schmorl and 
Tunghanns (1932) to the effect that only eight cases vere found among 
10,000 postmortem examinations Doub was sympathetic to the idea of 
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Oppel (1929), of Ballm and Morse (1931) and of others who have in- 
cluded ankylosing spondylitis in the chapter on hyperparathyroidism 

[No new evidence is presented We have stated previously < that the evidence 
IS entirely inadequate for us to adulterate the sjndroine of hyperparathyroidism with 
any of these forms of arthritis — Ed ] 

Nothing new is offered in treatment 

Hypei t) opluc Spondylitis {Spondylitis 0 dco-Aitlu itu a) This is simi- 
lar to hypertrophic (degenerative) arthritis elsewhere m the bod)'^ and is 
characterized, early, by flattening of the margins of the vertebral bodies, 
later by the formation of marginal exostoses or osteophytes, narrowing of 
the intervertebral spaces and eburnation Bony ankylosis is not the rule, 
spurs often impinge but do not unite The lumbar and midcervical portions 
-y of the spinal column generally are involved , the thoracic poition is much less 
commonly affected, at least symptomatically The condition has been 
found, roentgenographically, almost universally to affect patients who are 
more than 50 years of age (Garvin, 1927) Miller cited Schmorl’s sta- 
tistics on postmortem studies of 10,000 spines and m particular 4,253 
macerated specimens Spinal osteophytes were not found in subjects who 
had been m the first two decades of life They were present in 1 1 per cent 
of those in the third, m 36 per cent of those m the fourth, m 78 per cent of 
those m the fifth, and in 93 per cent of those in the sixth decade 

We have commented previously on roentgenographic and postmortem 
studies of the incidence of hypertrophic arthritis in other joints The stud- 
ies of Keefer (1933) on knee joints have been extended bv Keefer and 
Myers who cited age and trauma as causes of the condition and outlined a 
pathogenesis similar to that reported by Schmorl To Keefer and Myers, 
the so-called exostosis represents, however, not overgrowth of bone but flat- 
tened portions of the margins of joints squeezed out by pressure 

[This IS not the opinion of most pathologists — Ed ] 

The accepted cause of hypertrophic spondylitis is degeneration from 
tissue-senility and trauma, particularly that incident to man’s upright pos- 
ture Ely has reiterated his view that this form (spondylitis type II) is 
attributable to a living non-bacterial organism which causes aseptic neci osis, 
followed by secondary changes of traumatic arthritis Judging from his 
previous papers, he may mean an ameba He has expressed the belief that 
the causal organism enters the body from roots of dead teeth and is prob- 
ably later domiciled in the intestines 

[Ely admittedly never has been able to prove his suspicions No new evidence 
IS given — Ed ] 

Miller traced Sclimorl’s ideas on pathogenesis as follows (1) loss of 
fluidity, fibrous desiccation and disintegration, first in the nucleus pulposus, 
then in the annulus fibiosus, (2) thinning and loss of lesihency of disks. 
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(3) increased mobility of imohed \ertebrae, (4) impingement of vertebral 
rims, producing trauma which leads to formation of osteophytes, and (5) 
increased strain on vertebral ligaments producing periosteal irritation and 
formation of new bone 

Apropos of the factor of trauma, Buckley and Miller reminded readers 
of Beneke’s (1897) obseivation that if a man is right-handed the largest 
lumbar osteophytes are on the left side and vice-versa 

The symptoms oiiginatmg from nerve roots, which may arise about the 
head, neck and arms, were listed again by Bisgard^*® (1934) Pseudo- 
angina pectoris may also originate from cervical m\ oh ement 

Nothing new on treatment has developed Bisgard expressed himself as 
favoring roentgen therapy Vernon recommended paralgesia — para- 
vertebral block with procaine for relief of pam 

The Facet Syndrome 

In discussions on pathologj’^ of the spinal column, the vertebral bodies 
and intervertebral disks generally command attention — the facets are rarely 
noted The importance of diseased facets m the production of pam low in 
the back, with or without sciatica, has been emphasized only recently, in 
1927 by Putti, and now by Ghormley "®' The articular facets are the only 
true joints m the spinal column, they may be affected by acute traumatic 
arthritis from fracture of them, by chronic traumatic arthritis consequent 
on narrowing of the fifth lumbar intervertebral space, or less commonly by 
infection The common pathologic findings place most cases of arthritis of 
the facets m the group of hypertrophic (degenerative) arthritis, resulting 
generally from trauma Pathologic change of the facets includes degen- 
eration of its cartilages, hypertrophy and eburnation of underlying bone 
The patient affected with the facet syndrome may complain of sudden 
onset of pain low in the back, brought on by some activity, often trifling in 
Its severity but usually in\olving a twisting or rotary strain of the lumbo- 
sacral region Sciatic scoliosis and muscular spasm may ensue , until spasm 
subsides pain may persist The pains, static m type, can be relieved by as- 
suming a certain posture, or can be exaggerated by assuming other postures , 
the pam is of a “ locking type ” Satisfactory demonstration of changes in 
facets, hitherto impossible, is now possible with the roentgenographic technic 
of Ghormley and Kirklin, an oblique or three-quarter view is taken®"" 
Ghormley advised conservative therapy in the form of recumbency with or 
without traction, physiotherapy, possibly epidural injections If these fail, 
manipulation or long recumbency in plaster of pans casts may be needed, or 
even lumbosacral fascetectomy, the technic of which Ghormley described 
By such a procedure, Mitchell ®®® recently provided relief m a case of sciatica 
in which there were a narrowed fifth lumbar interspace and subluxation of 
facets A curious case was reported by Greig A left permephritic 
abscess developed Remnants of the abscess were discovered at necropsy 
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16 years later, with adjacent, localized, umlateial ossifying spondylitis 
The chain of events was possibly as follows recurrent inflammation, alter- 
nate hyperemia and congestion, repeated, localized, temporary decalcifica- 
tion with subsequent refoimation of bone as the hyperemia subsided, and 
ultimate sclerosis of bone 

[Apparently roentgenograms were not made at any time — Ed ] 

Gout and Gouty Arthritis 

Symptoms and Course A very readable synopsis of curient ideas on 
gout has been given by Lichtwitz who wrote that gout is always a chronic 
disease, a fact that should be recognized m the first attack of acute gouty 
arthritis, for attacks of arthritis are merely surface explosions of what, m 
the interim, is a more oi less symptomless, but not necessarily a quiescent, 
disease Lichtwitz recognized but did not clarify the entity, atonic gout 
Modern gout affects the thin, nervous type of person more frequently than 
formerly 

\ Two cases weie used by Hench to emphasize several points 1 A his- 
toi'y of acute, recurring attacks, with complete remissions, is of diagnostic 
impoV'l;ance , complete restitution of articular function after numerous early 
attacks iB one of the most characteristic features of gouty arthritis, of itself 
almost diagnostic 2 Joints other than those of the great toe may be af- 
fected, and those of the great toe may be long unaffected, m one case, m 
which 150 attacks took place, only 10 affected a big toe, whereas m the othei 
case, 111 20 out of 30 attacks a great toe was affected 3 Roentgenograms 
may long be non-specific, even negative 4 Repeal of piohibition already 
has been followed by an increase m incidence of gouty arthritis as seen at 
The Mayo Clinic (alcoholic imbibition being a precipitatory, not a causal, 
factor) 

The provocative effect of a high- fat (220 to 300 gm ) , low-carbohydrate 
(20 to SO gm ) diet in cases of gout was noted by Lockie and Hub- 
bard On such a diet, within two to six days, m each of four cases 

acute gouty arthritis developed If the diet was maintained, hyperuricemia 
developed Ketosis was not sought A similar diet did not aggravate 
atrophic or hypertrophic arthritis 

Acute gout occasionally may be precipitated by administration of insulin 
(Rabinowitch, 1928) In this connection it is interesting to note the 
provocation of allergic arthritis (symptoms of serum-sickness, not of gout) 
in the case of a diabetic female after administration of insulin, a phenome- 
non which, according to the belief expressed by Johnson,®"® may represent 
an unusual type of insulin allergy 

Associated and Complicating Conditions Acute and chronic gouty ar- 
thritis both have their symptomatic and physical differences — some obvious 
but others subtle from atrophic arthritis, although the former may simu- 
late the latter in some regards The association of gouty arthritis with un- 
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mistakable atrophic arthritis is veiy rare accoicling to those of wide expeii- 
ciice with both diseases Cecil i eported the association in two cases 

[Both of Cecil’s patients undoubtedly had sjout, but the diagnosis of atiophic 
arthiitis IS based on the piesence of fusiform loints and positive agglutination of 
hemolytic streptococci The foimei may occur in gout, the complete diagnostic sig- 
nificance of the latter is not accepted by all From data gnen we cannot accept the 
association as proved in these cases — Ed ] 

Gout of adults not infrequently is associated with blood dyscrasia per- 
nicious anemia when treatment with liver is being given, leukemia, and 
polycythemia Some investigators say gout is merely a simptom of de- 
struction of nuclei of blood cells Vining and Thomson®®® have reported 
the association of gout with aleukemic leukemia in the case of a boy aged 
five years 

[No blood chemical studies were reported — Ed] 

A case of erythremia, migraine, gout and intiacardiac thrombosis was 
reported by Weber ®®^ 

Etiology and Patlwgcncns Lichtwitz®®® agreed with the idea that uric 
acid IS nontoxic and not the cause of gout The symptomatic activity of 
gout and the production of gouty arthritis do not parallel the degree of 
hyperuricemia He favored the allergic theory of gout , allergens are both 
exogenous (food and drink) and endogenous (tissue substances formed 
after injuries, surgical opeiations, sharp vasomotor disturbances) In this 
connection the opinion of Eaton and Love®®® should be noted chronic ar- 
thritis (especially the atrophic type), may be an allergic disease, with excess 
of uric acid in synovia and blood acting as the predisposing agent 

[Hyperuricemia is occasionallv seen in cases of atrophic or hypertrophic ar- 
thritis, but it IS the unusual, not the usual, finding Since the mechanism and sig- 
nificance of hyperuricemia is but little understood and allergy and allergic arthritis 
even less clear, these remarks must be considered highly speculative — Ed ] 

Ticotmenf The patients of Lockie and Hubbaid, when placed on a 
high-carbohydrate (350 to 400 gm ) diet, promptly recovered from their 
attacks vhich were induced b} high-fat diets It is advocated, therefore, 
that patients who have gout avoid fats and accept a generous intake of 
caibohydrate The purine-free diet is more highly regarded by the ph)’-- 
sician than by his patient, according to Lichtwitz, who prescribed it only 
for four to six weeks after an attack, a low-punne, low-meat diet thereafter 
When large tophi are present their removal is indicated to prevent juxta- 
articular ulceration, which may necessitate amputation of phalanges, and to 
relieve the kidneys if possible, according to Hench ®®® Theoretically, re- 
moval of large tophi (weighing 10 to 300 gm ) may relieve the kidneys of 
the work of many weeks or months These are but mathematical specula- 
tions, Hench admitted, and how much relief is afforded the kidney in gout, 
by removal of large tophi is problematic, since the factors which govern 
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lesoiption and excietioii of tophaceous mateiial are but little understood 
Cinchophen should be used only intermittently and with great caution, ac- 
cording to Copeman®^* and Lichtwitz HoweA^er, the use of tolysin (neo- 
cinchopheii) in moderate doses (5 grains three times a day for four weeks) 
produced m 120 patients who had “ tiaumatic arthritis ” or “ infectious ar- 
thritis ” no functional alterations m liver oi kidneys detectable by Stem and 
Minnich 

[The editors do not favor the use of cinchophen whenever an efficient substitute 
IS available, such as acetylsalicylic acid, in treatment of atrophic or hypertrophic 
arthritis It would appear ^ that there is no physiologic equivalent for cinchophen in 
the presence of gout, and since most cases are not long controlled by diet alone, the 
careful intermittent use of cinchophen seems justified The doses of cinchophen, in 
tolysin, were not great enough or given long enough to justify drawing conclusions 
on the toxicity of tolysin — Ed ] 

Quick,®^® who expressed belief that cinchophen poisoning is an allergic 
manifestation, and acute yellow atrophy a special form of Arthus’ phenome- 
non, wrote that the schedule of intermittent dosage (Graham, 1Q27) is not 
piotective, indeed may favor the deA’^elopment of hypersensitivity 

In the translation of a fourteenth century French manuscript on gout, 
Saye^®“ found a modern note — a statement promising relief from pain but 
not complete recovery 

Expenmental Gout and the Ptoblem of Uric Acid Spontaneous gout 
occurred m turkeys raised by Schlotthauer and Bollman Tophi and 
hyperuricemia (to 16 mg per 100 c c of blood) AAere present Secretion of 
uric acid varied with the amount of food taken, not with the amount of uric 
acid in the blood The latter increased, decreased, oi remained unaltered 
during periods of widely divergent excietion of uric acid The fertility of 
eggs from gouty flocks was greatly diminished Eggs had an increased 
content of urate, but not m proportion to the concentration in the blood 
Factors of sex and age seemed unimportant Experimental gout was later 
produced in 20 turkeys Tophi appeared only m those in which hyper- 
uricemia of 15 mg per cent developed and remained for at least two weeks 

The provocative effect of a high-fat diet m the cases of Lockie and Hub- 
bard was 111 pait explained by Quick Excretion of uric acid can be 

accelerated by various antiketogenic compounds (glucose, glycerol, pyruvic 
acid, glycine, alanine, aspartic acid, glutamic acid) , also by a high-protein 
diet It can be depressed by ketosis and by lactic acid, whether fed or pro- 
duced in excess in the body, also by benzoic acid, phenylacetic acid, and 
similar compounds Ketosis probably accounts for the hyperuricemia of 
fasting, or when a high-fat diet is employed, or m severe diabetes, excess 
accumulation of lactic acid may explain the high concentration of uric acid 
in the blood, which often is present in eclampsia, chloroform poisoning, 
pneumonia, circulatory failure, and other anoxemic states Retention of 
uric acid after ingestion of sodium bicarbonate probably is attributable to 
the corrective formation of excess lactic acid 
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[Since the patients of Lockie and Hubbaid ingested 20 to SO gm of carbohydrate 
daily, it IS doubtful ^^hethel ketosis was present because it is very difficult, if not 
impossible, to produce ketosis with a high-fat diet unless tlie inEd^e of carbohydrate 
IS less than IS to 20 gin — Ed ] 

Other interesting studies on the piobiem of uric acid which can only be 
mentioned are that by Martin and Corley on the excretion of allantoin and 
uric acid by dogs on a punne-free and on a protein-free diet, as affected by 
glycine , the work of Gersh suggesting that in rabbits, at least, uric acid is 
not eliminated by renal tubules but by glomeruli, the inability of Ran- 
ganathan to produce ui ic acid calculi in rats by causing them to ingest an 
excess of uric acid, the uric acid content of human and animal lymph, blood, 
aqueous humor, and cerebrospinal fluid, as analyzed by Walker^*'*, and the 
studies of Pritham and Anderson on the comparatue value of various 
methods for the determination of uric acid in blood 

Hemophilic Arthritis 

A brief but interesting historical sketch was presented by Birch,^'*® with 
a summary of accepted clinical and laboratory data on hemophilia, and a 
restatement of her ideas (1932) on the cause, namely, that it is an ovarian 
deficiency This is but theoiy, and the cause remains unknown Hemo- 
philia, occasionally occurring when no ancestor has been known to be a 
bleeder, is called “ sporadic ” or “ spontaneous ” hemophilia Even so it 
does not arise de novo but is undoubtedly inherited from a recessive mothei , 
according to Boggs who reported six cases of hemarthiosis in brothers 
The likelihood of concealed inheritance seemed precluded, as there was no 
trace of bleeders m liA'^e generations of the mother’s ancestry Therefore 
the writer, scientifically although not gallantly, raised the question of the 
mother’s illegitimacy It is generally believed that hemophilia does not 
exist among females (Bauer and Wehefritz, 1926) Fouhs and Craw- 
ford expressed their inclination to believe that it may, and they presented 
in evidence the cases of two sisteis, members of a known hemophilic family 
One sister had a prolonged clotting time, and her two sons were hemo- 
philiacs The other sister had been in extremis once following extraction 
of a tooth and recently had had severe postpartum hemorrhage, not of the 
ordinary type but a vaginal hemorrhage Purpura was considered unlikely 
particularly in view of the family history 

[The data wei e very meager — Ed ] 

From a total of eight cases, Kahn,®^® Rypins Solis-Cohen and 
Levine confirmed the presence of articular roentgenographic alterations 
previously noted * These include when seen early, distention of the cap- 
sule, widening of joint space, an articular shadow denser than that en- 
countered in ordinary synovitis and irregular areas of density (blood pig- 
ments) suggesting calcification, seen later, there are spotty destruction of 
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caitilage, bioadening of fcmoial condyles, widening of inlcicondylai space, 
formation of cavities oi cysts fioni subperiosteal or subchondral hemoi- 
iliages and fibious oi bony ankylosis Late loentgenogiams may simulate 
those of tuberculous, atrophic, hypeiti opine or other types of arthritis 
There is no pathognomonic sign 

Treatment To Birch, the rationale of whole ovaiian extract is obvious 
40 to 120 grains are given daily by mouth, or SO to 200 rat units are given 
subcutaneously or intramuscularly, and have afforded best results Cotton 
soaked with ovarian extract is applied to open bleeding areas such as dental 
sockets One of Rypms’ patients “ did remarkably well ” under treatment 
with ovaiian extract Otheis were disappointed with tieatment by ovaiian 
hormone (Stetson, Forkner, Chew, and Rich““-, Brem and Leopold 
Tureen Hemarthrosis was not benefited or prevented, and no lelated 

alterations in coagulation time of blood or of urinary estrogenic substances 
were observed m a total of eight cases in which treatment was with ovarian 
tissue given orally, or various ovarian extracts, estrogenic substances or 
theelin given parenterally The relationship between hemophilia and female 
sex hormones was doubted 

[Further study is necessary to determine whether the use of ovarian extracts is 
more potent than the use of other non-specific tissue extracts — Ed ] 

Pituitary extracts weie not helpful in one of Birch’s cases MacFarlane 
and Barnett suggested the local application of sterile solutions of snake 
venom (Vipera lusselli) in a dilution of 1 in 10,000 oi even 1 in 100,000 
parts Blood of hemophiliacs which clotted spontaneously in 35 minutes, 
clotted in 17 seconds when one diop of 1 in 1,000 solution was added to 10 
diops of blood In the dilutions used, toxins apparently have been diluted 
beyond harm Older methods of therapy were leviewed by Birch and by 
Kugelmass tannic acid dusting powder, application of raw meat or fiesh 
blood, avoidance of disturbing dressings that adhere to wounds, cold appli- 
cations the first 24 to 48 hours, latei waim applications, goat serum given 
intradermally, tiansfusion oi mti amusculai injection of blood, for joints, 
elevation of the part, absolute lest, application of a posterior splint to prevent 
contractures, physiotherapy cautiously 

Psoriatic Arthritis 

Many cases are being reported in European continental, few in English 
or American, literature One case was reported by Sharma,^®' who, vaguely 
believing that the condition might be of endoci me origin, gave ovarian sub- 
stance A month later the psoriasis had cleared up, the joints weie “ cured,” 
and although psoriasis later recurred, the arthritis did not 

[The data are entirely inadequate to justify conclusions — Ed ] 
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Allergic, MErvisoiic and Endocrine Arthritis 

Ihesc tcims aic appealing less fiequcnlly to plague the leadei The 
yeai’s reports included nothing to claiify their A’^agueness in any way The 
possible predisposing or piecipitating importance of such factors as allergic 
reactions to food fwe have discussed bacterial allergy elsewhere), or me- 
tabolic or endocrine abnormalities, is worthy of consideration and has been 
touched on by man} investigatois, most diiectly by Johnson®”® in his de- 
scription of allergic aithritis from insulin, by Eaton and Love in their dis- 
cussion of the relationship of chionic arthritis and hyperuricemia to allergy, 
and by Cawadias,®®® A\ho concluded that, although chronic rheumatism is a 
disease which exhibits important metabolic disturbances, it is not charactei- 
ized by one consistent, classifiable metabolic derangement as is diabetes 


Diseases or Muscles and Fibrous Tissues (Including Fibrositis and 

Muscular Rheumatism) 


Ftbiositis To some this term is mere)} an impressive name for any 
vague ache or pain in the neighborhood of muscles or tendons To others 
It IS the name of a definite pathologic condition, which is an inflammatory 
exudation m and h}perplasia of white fibrous tissue anywhere in the body, 
acute or chronic in type, characterized by foimation of nodular indurations 
appearing in various sizes, situations, and manifesting varying degrees of 
tenderness Some accept an anatomic differentiation intramuscular, fascial, 
bursal, perineural (of which sciatica is often a type), capsular, periarticular, 
or subcutaneous (panniculitis) Since an inflammatory leaction in 

fibrous tissue occuis in iheumatic fever and various types of arthritis, 
Jones would include them also undei the general term, and would speak 
of “fibrositis of iheumatic fevei,” of “gout,” of “rheumatoid arthritis,” 
or of “ osteo-arthritis ” In general, however, the tei m is limited to diseases 
of periarticular and nonarticular structures Some writers use clinical oi 
etiologic terms “ traumatic,” “ infectious,” “ toxic ” “ senile fibrositis ” 
The nomenclature of fibrositis thus leA^eals the same gropings for order 
amid confusion, the same general etiologic alignments, which exist m ar- 


thritis 

Etiology The exact cause is unknown That trauma of overexertion 
(exercise or fatigue) can produce the condition seems clear, but traumatic 
fibrositis or myositis must not be diagnosed m a haphazard manner A 
number of conditions may masquerade as traumatic fibrositis or “ charley- 
horse ” Elsom ®®'‘ listed them simple contusions, muscular strain or rup- 
ture, actual myositis with or without calcifying hematoma, periostitis and 
tenosynovitis Other presumed causes are chilling or dampness, strepto- 
coccal infection , bacterial toxins , “ bowel toxins ” , and acid by-products of 
fatigue, especially lactic acid Some consider the condition to be neuralgia 
of sensory nerves, others believe it is merely a manifestation of neur- 
asthenia ®’ ®®‘’’ Many writers are very definite in their opinions. 
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vague in then teiins Thus, Albee was ccitain that fibiositis is caused by 
toxins, paiticularly those derived fiom the colon, but he wiote of the con- 
dition occuiiing with the gouty diathesis, with excess of uiic acid, with cir- 
rhosis of hvei , and so on, and he used estimations of the histamine content 
of the stools as an index of toxicity 

[Not the least evidence of any sort concerning etiology is offered by manj' of 
these writers — Ed ] 

Symptoms These may be acute or chronic and may include musculai 
tenderness and stiffness, musculai spasm (if acute), tenderness over ni- 
sei tions of tendons, small, teiidei indurations, or actually palpable nodules 
Symptoms aie exhibited particularly when affected tissues are put on a 
stretch The regions chiefly affected are muscular and fibrous tissue about 
the shoulders (capsulitis) and in the occipital or suboccipital regions, but 
particularly m the lumbosacial regions (gluteal and hamstring muscles) In 
the situation last named, which he felt was the majoi site, Albee wrote that 
the left side was affected 10 times more often than the right 

Pathology The studies of Stockman constitute almost the only defi- 
nite infoi matron we have on pathology, and even these were subject to the 
dubious inquiry of some To some writers nodules are very elusive 
Others find them without difficulty At first there is merely a very low 
grade of mflammatoiy fibrous reaction, with exudation Later the exudate 
may organize, and nodules and indurations may appear In Pennington's 
cases sensitive nodules were found most frequently in the gluteal muscles, 
next most frequently in muscles about the shoulders, and less frequently in 
intercostal or paravertebral muscles Almost 40 per cent of the gluteal 
nodules were symptomless From the fact that such nodules are found 
so often in normal persons he deduced that fibrositis can be a transient, 
functional change from overuse of muscles A second type of fibrositis is 
the “ pathologic form ” which may or may not be infectious Fatigue, loss 
of muscular resiliency, chilliness, and vague musculai pains are almost uni- 
versal in senility — signs of senile fibi ositis so common that the term " senil- 
ity ” may be said to be synonymous with “ fibiositis ” In the other forms, 
the functional pathologic changes are transient, correctable and leveisible 
In the senile form, they are pei manent, accoi ding to Pennington 

Tieatment Proposed methods of therapy concern (1) elimination of 
foci of infection or of toxins, (2) attention to painful muscles, (3) elimina- 
tion of sensitive nodules Albee wrote that he relied on colonic irrigations , 
acidophilous milk , a diet low in residue and m meat , substitution of lactose 
for table sugar to reduce pioduction of bacteria and toxin in the bowels 
Some rely strongly on physiotherapy, but Stockman expressed the view that 
although heat is of some service, spa-theiapy is useless Some urge light 
massage, others insist on firm massage over the nodules as the only way to 
relieve the condition If the nodules cannot be dispersed one can “ rendei 
them hard, callous and insensitive ” by massage Young,"” howevei. 
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found it “difficult to undei stand how libious nodules can be exoicised by 
massage ” lo inciease excietion of lactic acid, geneial sweating was urged 
by Pennington Some use intiamusculai injection of quinine and uiea 
h} di ocliloi ide into the tender spots Histamine can completel} cure the 
condition, accoi ding to Mackenna 

[Our information on fibrositis or muscular rheumatism is much more incomplete 
and contradictor}" than is the case with other t}pes of rheumatic disease It is indeed 
curious that excellent patholoq;ic data are at hand on arthritis, in which affected 
tissues are much less aiailable for biopsy than are those imohed in fibrositis Until 
chemical, pathologic and bacteriologic studies on fibrositis are extended, little hope 
can be entertained for claiit\ Piactically all articles on the subject gne evidence of 
considerable cop} -work, Stockman is one of the few, if not the only, winter who 
speaks w’lth authority, he at least has made a good beginning The discussions of 
most of the writers are highh theoretical, .and their treatment uncontrolled — Ed ] 

Epidemic ]\[yo‘!iti'; oi Plciii odviim (Dczul’<; Giip, Boinhohn Disease) 
Four reports tell of a recent epidemic of this disease along the Atlantic sea- 
board of this countrj and m Yorkshiie, England 

Othei names for the condition are “ myositis acuta epidemica ” and 
“ devil’s clutch ” Eighty cases are included m the four reports It is an 
acute infectious disease of unknown cause, characterized by an abrupt onset 
of exciuciating pain m the chest, epigastrium, or along diaphragmatic at- 
tachments, fever, aggra^atlOll of the pain on deep respirations and move- 
ments of the trunk, disappearance of fe\er in four to 48 hours, m most 
cases recurrence of pain and feiei after two or thiee days, invariable re- 
covery without sequelae, occurience among otherw'ise healthy persons of 
either sex, especially childien, absence of significant pulmonaiy or pleural 
signs, a variable leukocyte count (17,000 to 3,000 per cubic millimeter of 
blood) , and often leukopenia No reports on studies of the pathology are 
a-\ ailable The condition maj be mistaken for earlj" acute pneumonia or foi 
an acute abdominal condition Laparotomy often is performed b}' mistake 
Absence of vomiting is of diagnostic help Treatment is that of acute 
pleurisy isolation of the patient, rest, analgesic diugs, reassurance 

Myositis Ossificans Piogiessiva Only about 150 cases are recorded 
Tw"o have been reported recently®”’®^® The classical findings were present 
and do not need repetition here ■* Interesting roentgenograms -were included, 
and the difficulty of early diagnosis, wdien roentgenograms are negative, was 
stressed 

Bursitis 

As we have noted, bursitis is pathologicall) a form of fibrositis How- 
ever, It may be considered in a separate division here 

Subdeltoid oi Suhaaomial Buisitis An inflammation m the general 
region of one of these bursae generally takes the name of the adjacent bursa 
The calcareous deposits which often occur, how^ever, are not in the bursae 
as a lule but in the supraspinatus tendon and, according to Gwwnne and 
Robb,®^* probably result from tears of the insertion of the supraspinatus 
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muscle Gi ossman has leviewed 375 cases and Rogeis®^® 100 cases 
Giossman expressed a piefeience foi llie teim " peiiaithiitis,” which Rogeis 
1 ejected, since theie is insufficient evidence that infection is present The 
usual symptoms aie lecounted and the usual ideas on cause are held — tiauiua 
and infection®"^ We aie leminded that the calcaieous deposits are often 
tiansient, and that the condition geneially lesponds to conseivatne tieat- 
ment Aspiration is advised by some 

Pi epafellai Bw sib's and Ganglion In thiee painful cases of the formei 
and 10 of the lattei, the condition Avas inactivated by Eising and by 
Kaplan®^® with a vei)'^ few injections of sodium morrhuate This sub- 
stance should not be used if the bursal sacs connect with joints or tendon 
sheaths 

Iliopsoas Biiisiiis This is an unusual affection, sometimes difficult to 
diagnose In two cases in which trauma Avas a factor cure Avas brought 
about by Ramage and Morton by excision 

Information on the dcA^elopment and structure of bursae is all too meager 
Tavo reports provided data thereon Since he found no subcutaneous 
olecranon or piepatellar bursae m fetuses. Black expressed the belief that 
they develop after birth Neither subfascial nor subtendinous bursae are 
pi esent in fetuses but subacromial bursae are Chandler found iliopsoas 
bursae present before birth and rarely absent in adults In 15 per cent of 
cases, a communication betAveen adjacent bursae and the hip joint exists, 
this communication is not the result of development but is produced by 
friction of the iliopsoas tendon 

Miscellaneous Conditions 

LMinphatic Leukemia Reieinhhng Rheumatic Fevei This condition oc- 
casionally IS seen Articular symptoms resembling those of acute rheu- 
matic fever may be prominent in cases of acute leukemia of children The 
literature Avas revieAved by Sutton and BosAvorth,®®® AAdio presented the case 
of a child 32 months old At first fcA'er and SAvollen joints Avere associated 
Avith enlarged nodes but not with an enlarged liA’-er or spleen Blood counts 
were normal A diagnosis of rheumatic feA^er Avas entertained Avithout 
satisfaction since salicylates AA'^ere ineffectiA'-e and carditis AA'^as absent Some 
months later the livei and spleen became enlai ged , biopsy of a lymph node 
confirmed the diagnosis of leukemia Permission for necropsy Avas lefused 

Lipomas of the Articulai Capsule These Avere successfully removed 
from three patients by Ghormley 

Calcification in Fat Pads about Joints This was noted by Ferguson®®® 
in four cases 

Physiology of Articular Structures 

Studies on the fundamentals of articular physiology are indeed meager 
The viscosity of synovial fluid is attributable to its content of mucin When 
this IS removed the viscosity drops to that of a simple exudate Studying 
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lubrication of joints of horses Jones,"®® an engineer, concluded that the co- 
efficient of friction of a joint that has dried is nearly 14 times as high as 
when it is lubiicatcd by synoMal fluid or noiinal saline solution A joint of 
i\hich the surfaces aie not lubi icated is quickh destroyed when worked undei 
a light load It is impeiatne to stiidv the pioblein of lubrication in joints 
of human beings m oidei to understand arthritic changes 

From his studies on the joints of rabbits and of human beings Kuhns 
concluded that lymphatic structures are as abundant as are small blood ves- 
sels m the tissues lining joints especial!} m SMiOMal membrane L}mphatic 
drainage of the joints of the lower extiemities is through deep lymphatic 
structures to the popliteal deep femoral and iliac nodes Swiovitis pre- 
vents lymphatic absorption of material larger than molecular size, oblitera- 
tion of lymphatic structures occurs with chronic inflammation Kuhns and 
Weathei foi d ha-\e showai that colloidal and particulate matter may be 
carried to joints from body tissues and from the intestines through the ac- 
tion of cells of the reticulo-endothehal system Such transported substances 
aie stored m histiocytes m subsMioMal mI!i Large amounts are stored m 
bone marrow, lesser amounts m mtei muscular septa and articular fat pads 
Mild inflammation m articular tissues tends to increase the deposition of in- 
jected substances Local blocking of the reticulo-endothehal system is 
transiton^ and meftective m preientmg deposition of colloidal and particulate 
matter injected elsew'heie 

The effect of immobilization of normal joints is controversial After 
experimental immobilization of the ankles of dogs for from one to three 
months, Ely and Mensor®®” noted the following frequent periarticular 
sw^elhng, and thinning irregularity, fibrillation, at times fibrin plaques and 
A acuohzation of caitilages (but no fibrous adhesions) betw^een the joint 
surfaces, and some encroachment on, and substitution of, cartilage by con- 
nectu e tissue 
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VENTRICULAR COMPLEXES OF THE BUNDLE-BRANCH- 
BLOCK TYPE ASSOCIATED WITH SHORT 
P-R INTERVALS ' 

By George H Roberts, M D , F A C P , and David I Abramson, M D , 

Biooklyn, N Y 

In recent years a number of electrocardiograms have been reported pos- 
sessing a shortened P~R interval and a bizarre, widened QRS complex of the 
type usually associated with an asynchronous activation of the two ventricles 
Such cases have been described by Wilson,^ Wedd,“ Hamburger,® Pezzi,"* Wolff, 
Parkinson and White,® Holzmann and Scherf,® and Wolferth and Wood ^ 

The present report is concerned with an electrocardiographic study of a 
similar case with some further evidence relevant to the underlying mechanism 

Case Report 

A N , a male, aged 44 years, a patent attorney by occupation, was seen by one 
of us in September 1932, following his rejection by an insurance company because of 
an abnormal electrocardiogram Previously his only complaints referable to the 
heart were occasional attacks of palpitation since the age of six years, unassociated 
with effort or excitement, appearing suddenly, and lasting for a few minutes Dur- 
ing the attack his pulse was very rapid but regular, and he discovered early that he 
could terminate the palpitation by holding his breath 

Examination disclosed a well developed adult male The heart was regular, rate 
82 , sounds were clear, and there were no murmurs , blood pressure 122 systolic and 80 
diastolic Fluoroscopic examination revealed the heart inclined transversely, but 
otherwise normal in contour and size 

Elect} ocaidiogjaph'ic Study The first electrocardiogram, taken in September 
1932, showed a normal sinus rhythm with a rate of 80 per minute The P-waves 
were upright in all leads but very close to the ascending limb of the R-wave (P-R 
interval 0 12 sec ) The QRS complex was widened, being 0 15 sec in duration and 
splintered at its apex The terminal deflection was oppositely directed to the main 
deflection, the latter being upright in the three leads and similar to the type of com- 
plex seen in left bundle-branch-block (new classification) (Figure 1 ) 

Despite an electrocardiogram usually associated with, and indicative of mjo- 
cardial damage, it was thought, in view of the apparent good health of the patient, 
that the electrocardiographic alteration was not the result of organic involvement 
Quinidine sulphate, gr III q i d , was given ior three days, and another record was 
taken The latter showed a definite change from the first (figure 2, A) In all three 
leads, the abnormal complex had been replaced by normal R-waves associated with 
lengthened P-R intervals Except for a left axis deviation, the electrocardiogram 
was normal in contour Comparison of the two types of complexes revealed that tlie 
* Received for publication July 18, 1935 

From the Department of Ph>siology and Pharmacology, Long Island College of 
Medicine, Brooklyn, N Y 
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Fig 1 Usual type of electrocardiogram with short P-R interval and mkIc QRS coniplcv 
Time, one-fifth second 1 tm = 1 niillnolt 
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Fig 2 ^ Effect of qumidine medication — normal P-R interval and QRS complex 

present m the three leads 

B Effect of subcutaneous injection of atropine sulphate, gr 1/50 Increase m heart 
rate noted with no change in contour of QRS complex 

C Effect of digital pressure applied to carotid sinus Decrease in heart rate noted with 
no change in contour of QRS complex 


distance from the beginning of P to the end of the QRS wave was approximately 
the same m both the normal and abnormal gioupings (0 274 to 0 279 sec ) , and the 
contour of the P-wave was similar in both 

In order to be certain that the changes lecorded in the second tiacing were not 
merely coincident with the qumidine medication, the latter was discontinued and one 
week later another electrocardiogram taken This showed only the abnormal type 
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of QRS complex tosjelhcr ^\lth tlie slioit P-R interval At tvo otliei petiods, quini- 
dine Mas again administered Mith approximately the same effect as in the above in- 
stance The withdrawal of the drug alwajs resulted in the retuin of the abnormal 
h'pe of cune At times without any treatment a spontaneous transition from the 
abnormal complex alone to alternate giouping of abnormal and normal complexes 
occurred (figure 3) 

In the course of one examination the effects of exercise, digital pressure on the 



Fig 3 Electrocardiograms show'iiig alternation of normal and abnormal groupings 


carotid sinus and the subcutaneous injection of atropine sulphate were studied (figuie 
2, B and C) Tiie rate decreased wnth carotid stimulation and increased after atropine 
and exercise There w'as no change in the time relations and contour of the abnor- 
mal groupings Electrocardiograms taken at lnter^als up to the present still reveal 
one or the other of the above states, but at no time except during quinidine medica- 
tion have normal groupings been piesent more often than every other cycle Un- 
fortunately, no records were obtained during any of the attacks of paroxysmal 
tachycardia 

Discussion 

Tw^enty-eight cases possessing short P-R intervals associated wnth widened 
QRS complexes are described in the literature The patients weie all com- 
paratively young and m only a few could an abnormal cardiovascular histoiy be 
obtained However, many had suffered from paroxysms of tachycardia, auric- 
ular fibrillation, or flutter 

Recently Wolferth and Wood reported nine such cases and review'ed the 
previous attempts to explain the mechanism They fuithei presented an hy- 
pothesis based upon the assumption that an aberrant conduction tissue connection 
(i e , one besides the Bundle of His and its tivo branches) w^as present between 
the right auricle and right ventricle m these patients and that it was functionally 
able to conduct impulses Such a structure has been described by Kent ® (Bundle 
of Kent), who presented histological evidence of the existence of a musculai 
connection between the right auricle and ventricle in the lateial w'all He 
demonstrated further that wdien all the structures w hich connect the auricles and 
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ventricles in a mammal are seveied with the exception of this bridge of tissue, 
impulses still may be conducted from auricle to ventricle resulting in response 
of the latter 

In some of Wolff, Paikinson and White’s senes, factors producing inhibition 
of vagal impulses brought about a transition to normal Wolferth and Wood, 
and Holzmann and Scherf found on the contiary no change under similar con- 
ditions In our patient also, exercise, caiotid sinus stimulation, and atropine 
had no effect upon the characteristics of the abnormal grouping On the other 
hand subsequent to the administration of quinidine a normal electrocardiogram 
was obtained This drug decreases the rate of impulse spread through conduc- 
tion tissue as has been noted by numerous investigators, among them Cohn and 
Levy,® Lewis, Schott, Wolferth,^® and Korns If we assume therefore 
that the Bundle of Kent is able to conduct impulses m these patients (as have 
Wolferth and Wood, and Holzmann and Scherf), a further assumption is rea- 
sonable that this tissue, which ordinarily does not have the properties of irrita- 
bility and of conductivity as highl)’’ developed and as well stabilized as the Bundle 
of His, responds more markedly to depressants like quinidine Following its 
admimsti ation the impulses tend to be conducted through normal channels On 
withdrawal of the drug, the refractoriness of the Bundle of Kent again dimin- 
ishes and impulses are conducted over it Measurements made on the normal 
grouping ovei a period of three )’^ears consistently revealed a prolonged P-R 
interval (0 222 sec ) Since such an increase is usually the result of a decreased 
late of spread through the auriculo-ventricular node, it can be assumed that this 
is the explanation here This may in part account for the fact that the effective 
impulse in most instances is the one traversing the aberrant pathway 

It seems likely that under these conditions the Bundle of His is able to con- 
duct impulses and does so, but when the abnormal complex occurs, the conduc- 
tion wave passes over two pathways (1) via the Bundle of Kent, hence reaching 
the right ventricle prematurely, and (2) via the Bundle of His and its two 
branches However, the impulse arriving at the right ventricle by way of the 
normal route (light branch) finds the ventricle already activated and therefoie 
refractory In the case of the left ventricle there is evidently a race between the 
impulses spreading down the left branch of the Bundle of His and those spread- 
ing across the septum from the prematuiely activated right ventricle 

Summary 

An electrocaidiographic study of a case is piesented possessing ventiiculai 
complexes of the bundle-branch-block type associated with a very short P-R 
interval 

The effects of carotid sinus stimulation, exercise, atropine and quinidine upon 
the abnormal electrocardiogram are described 
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EXCESSIVE SMOKING AS A POSSIBLE PRECIPITATING 
FACTOR IN DIABETIC GANGRENE, WITH 
A CASE REPORT-" 

By Harra. Blotner, MD, Boston, Massachn<;etts 

Tobacco smoking became of interest to me as a result of the work by Wright 
and Moffat^ who found that smoking pioduced m the great majority of normal 
individuals a marked drop m the surface temperature at the tips of the fingers and 
toes, and frequently a slowing and stoppage of the blood flow m the capillaries 
of the nail fold Shortly after their paper was published I saw a young man 
with diabetic gangrene who gave a long history of smoking a great many cigar- 
ettes each day The case of this man is recorded to suggest that excessive smok- 
ing may be injudicious for the diabetic and even may be a factor m helping to 
precipitate fatal gangrene 

Mr S B was a Jewish business man, 34 years old He entered the hospital on 
August 11, 1934, complaining of non-healing gangrene of the right foot His famil> 
history was striking in that his mother died of diabetes at the age of 34 and a sister, 
now 29 years old, has had diabetes for several years He had been married for six 
years and his wife and one child were luing and well He began to smoke at the 
age of 17 and used 30 to 40 cigarettes a day up to two years ago Avhen he started to 
smoke more heavily Since then he has smoked 40 to 80 cigarettes a da 3 ', a daily 
average of about sixty For the past three years he has noticed at times on exertion 
numbness and tingling in his right leg Three years ago he had weighed 223 pounds , 
but his weight had decreased to 150 pounds uhen he came under observation 

He was always well until 1931 vhen he began to feel easily fatigued and noticed 
that he was losing weight His diabetic sister recognized the possible significance 
of these symptoms and got him to visit a doctor uho confirmed the diagnosis of 

*Recencd for publication June 20, 1935 

From the kledical Clinic of the Peter Bent Brigham Hospital 
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diabetes At first the patient was treated with diet only, hut after three months he 
began to take, in addition, 10 units of insulin three times a day, and for a year 
remained sugar free He then grew careless and omitted the insulin foi a time, but 
his symptoms returned so that he resumed treatment 

About eight months before entry to the hospital he began to have a noticeable 
amount of pain in the back of his right leg when w'alking At first the pain w'as 
trivial but as time went on it became more severe and more frequent Fmallj he 
could w'alk only foi half a block before pain wmuld compel him to stop He had no 
pain in bed at night 

About four months before enteimg this hospital a small ulcei de^ eloped on the 
right little toe There w'as no historv of any antecedent trauma He was then hos- 
pitalized elsew’here for 10 da>s and while m bed another ulcer appeared spontaneousK 
on the sole of the right foot After this period of rest he got up and about and was 
able to walk a short distance wuth crutches The ulcers, howerer, failed to heal 
Four wrecks before entry to this hospital he noticed that these ulcei s had become black 
and foul w'lth a purulent discharge and gradually they became so large and uncom- 
fortable that he took to his bed, and entei ed our institution for treatment 

His general examination w'as not remarkable except for evidence of loss of 
w^eight and gangrene of the light foot The blood piessure was 100 mm of mercuiy 
systolic and 60 diastolic 

The Wassermann and Hinton tests weie negative The hemoglobin was 94 per 
cent (Sahh), the red blood count 5,030,000, and tbe wdiite blood count ranged fioin 
25,000 to 13,000 The blood cholesterol w'as 185 and 140 mg on tw'o occasions and 
the blood sugar varied from 276 mg to 160 mg The patient had rare insulin reac- 
tions, but no blood sugai determinations were made dm mg them The uime was 
essentially negative and it seldom contained even the slightest possible trace of sugar 
even wdien the blood sugar was elevated 

The radial arteiies were not sclerotic but verj soft and easil} compressible The 
temporal and retinal arteries were normal The pulsations m the dorsalis pedis artery 
w'ere present in the left foot but w'ere absent m the right The popliteal pulse w'as 
felt on the left but not on the right The right foot show'cd swelling and redness on 
the lateral aspect The small toe w’as black On the sole of the foot there was an 
ulcerated area about 8 cm long and 4 to 6 cm wide over which the skm w'as black, 
crusted, indurated and somewhat peeling Beneath the crustation there w'as a foul 
purulent discharge Around this aiea of gangrene the skin w’as red, angry and 
edematous There was also a small ulcer over the external malleolus which was al- 
most completely healed 

Because of the patient’s age there was doubt as to the underlying cause of the 
gangrene In the previous experience of this hospital diabetic gangrene has been 
encountered only once in so young a patient This w’as a man of 32 who developed 
gangrene apparently as the direct result of trauma and superimposed infection 

At first it was thought that obliterative endarteritis (Buerger’s disease) might be 
playing a part However, a number of tests were made w’hich tended to exclude such 
a diagnosis Roentgen-raj s of the feet, legs and thighs showed an osteomyelitis in- 
volving the distal end of the fifth metatarsal and the proximal end of the proximal 
phalanx of the light small toe In addition, theie w'as marked calcification of the 
arteries of the feet and of the posterior tibial arteries of the legs up to the level of the 
proximal end of the fibula 

Oscillometnc studies of the arms and legs gave normal tracings over the arms 
and the left leg down to the lower part of the calf In contrast, on the right side there 
W'as decrease of the amplitude of the oscillations over the thigh and practically ab- 
sence of oscillations from just abo\e the knee dow’nw’ards This indicated a veij' 
poor circulation on the affected side 
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Fig 1 Views of gangrenous foot of Mr S B , a diabetic patient 
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Fig 2 Oscillometric tracings of the arms and legs of a patient with diabetic gangrene, 
who smoked on an average of 60 cigarettes a daj 
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Skin tenipeiatures of the legs \\eie deteiinniccl with a thermocouple at frequent 
intervals during a control period until the temperatuies remained constant and sub- 
sequently during a period of two and one-half hours while the patient was smoking 
cigarettes continuously During all that time the patJcnt lay flat in bed in a small 
room at a constant temperature Ihe temperature readings were taken at the tibial 
tubercle, the anterior anUe and the base of the great and small toes lobacco smok- 
ing produced a giadual decrease in the temperature at the \atious points during the 



period of observation The maximum drops in temperature occurred over the right 
and left tibial tubercles and these amounted to 7 1 and 5 3 degrees F respectively 
The decrease m temperature at the othei points was less sti iking In Wright and 
Moffat’s cases using tobacco, the average drop in skin temperature w'as S 3 degrees F 
in one hour, the maximum drop was 15 5 degrees F How'ever, their experiments 
were conducted on normal individuals 

The patient w'as given a diet of 150 gm carbohydrate, 70 gm protein and 80 gm 
fat and 15 to 20 units of insulin three times a day before meals 

The leg was treated conservatively with a heat cradle and the wounds were kept 
clean The foot improved and the toe became demarcated However, in two weeks 
there developed suddenly a rise in temperature and some lymphangitis of the right leg 
A mid-thigh amputation seemed indicated and was performed at once, and the patient 
progressed very satisfactorily until the nintli day postoperatively when the tempera- 
ture again rose suddenly and tlie wound broke down and became infected The in- 
fection progressed and invaded the subcutaneous tissues, producing necrosis of the 
fascia and muscle over the entire stump Subsequent operations on the hip failed to 
be helpful and the patient died on October 10, 1934 
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The essential pathological changes m the amputated leg consisted in a thrombosis 
of the posterior tibial artery The clot filled the lumen of the vessel and extended 
from its origin to the region of the external malleolus It was well organized and 
was evidently of long duration Distal to the clot the plantar arteries and th^ 
peroneal artery showed considerable atheromatous change The popliteal artery was 
not remarkable ^ilicroscopic examination of sections from various parts of the 
arterial tree of tbe limb shoved arteriosclerotic lesions of varying type In some of 
the smaller vessels occasional fibrinous thrombi were encountered However, the 
general picture was that of arteriosclerosis and not of thromboangiitis obliterans 

The findings of the postmortem examination were otherwise irrelevant There 
w'as extensive infection of the right hip and an abscess m the right side of the pelvis 
which extended around the rectum and was in direct connection wnth the muscles of 
the anterior thigh Bi onchopneumoma also was piesent in both lungs The blood 
vessels m various organs and other parts of the body were m surprisingly good con- 
dition 

Comment 

It IS of practical interest to attempt to tiace the etiolog)’^ of the gangiene in 
this case Certainly the fundamental lesion, as usual, was arteiiosclerosis with 
supei imposed thrombosis and infection In line wnth the wmrk of Wiight and 
]Moffat it IS not unreasonable to suggest that the excessive use of tobacco by this 
patient may have been an important factor in precipitating the gangrene The 
lowering of the skin temperature after the use of tobacco is thought to be caused 
by a slow'ing or stoppage of the circulation m the capillary bed Such an effect 
m an extremity wuth an already diminished aiteiial blood supply may well play 
a consideiable role in the early development of gangrene Although the greatest 
drop m temperature observed after smoking was not more than 7 1 degrees 
Fahrenheit and hence not as marked as in some of the normal individuals used 
by Wright and Moffat, nevertheless it is possible that such a fall m temperature 
so induced, day m and day out over a long period of time in an individual with 
marked arteriosclerosis, was very harmful 

Since now it is known that the excessive use of tobacco produces definite 
effects on the peripheral vascular system, it will be of value m the future to in- 
vestigate carefully the history of excessive smoking m diabetic patients Dia- 
betics who are ardent smokers should be advised moderation in smoking, since 
if they will avoid this deliberate insult to a peripheral circulation wdiich already 
IS likely to be diseased and easil} vulneiable, they ma}'^ thereby escape the vicis- 
situdes of unnecessary gangrene 


REFERENCE 
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EDITORIAL 

THE ROLE OF THE LIVER IN HEMOPOIESIS 

Thi: lole of the liver in hemopoiesis has aroused inci easing interest 
since the discovery by Minot and Murphy of the curative action of liver 
when fed to patients with pei nicious anemia It is now well established that 
hvei contains some substance necessary for normal red cell production, 
which is produced in the normal body, but is lacking m pei nicious anemia 
A deficiency of this mateiial results m an arrest of the maturation of the red 
blood cells and in the delivery into the blood stream of cells which are ab- 
normal and functionally defective 

The work of Cohn et al , of West, and many others has shown that 
chemically this anti-anemic principle of li\er is a relatively simple substance 
quite distinct from the vitamins, piotems and other nutrient materials pres- 
ent in liver The development of methods of purification by Gansslen, and 
by various American workers, which peiniit intramusculai and e\en intra- 
venous administration, is of great practical importance as nell as of theo- 
retical interest 

We owe to the woik of Castle and his associates the first clear insight 
into the nature of the deficiency in pernicious anemia, as veil as the source 
of the active substance The action of some ferment-hke constituent of 
normal gastric juice, the “ intrinsic factor,” on some substance present in 
certain foods (muscle meat, yeast, etc ), the “extrinsic factoi,” results m 
the production of a new substance which, after absorption by a patient with 
pernicious anemia, acts like liver extract in stimulating a reticulocyte crisis 
and a rapid production of red blood cells The gastric juice of patients with 
pernicious anemia shows a lack (or a great reduction) of this intrinsic 
factor 

The fact that liver extract is also theiapeutically effective in such dis- 
eases as tropical sprue, the “ hemolytic ” anemias of pregnancy and fish tape 
worm anemia, which show a macrocytic hyperchronnc anemia morphologi- 
cally similar to pernicous anemia, has led some to the generalization that 
macrocytosis is an indication of some disturbance in the pioduction (or 
utilization) of this anti-ancmic principle of liver This assumption has le- 
ceivecl some apparent support from the observation of macrocytic anemia 
in some cases of advanced livei disease (Wintrobe and Shumackei,’^ Gold- 
hamei et al ,” etc ) 

Intensive study of these \aiious diseases has shown that the conditions 
giving rise to the anemia may be complex in some cases of sprue, the 
intrinsic factor is absent, as in pernicious anemia In others the intrinsic 

1 WI^TROBE, M M , and Siiumacker, H S , Jr Occurrence of macrocytic anemia m 
association with disorders of the liver, Bull Johns Hopkins Hosp 1933 In. 387 

2 Goldhamer, S kt , Isaacs, R , and Sturgis, C C The role of the liver in hemo- 
poiesis, Am Jr Med Sci 1934, clxxxiin, 193 
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lactor IS piesent, and aiiothei explanation must be sought In some cases 
of sprue and tropical anemia leeding large amounts of \egex or marmite 
(autolyzed yeast) lelieves the anemia, and a lack of the extrinsic factor 
seems to be responsible for failure to form the active substance In some 
cases of sprue, idiopathic steatorrhea, etc , deficient absorption seems to be 
the explanation The intrinsic factor is present, oral administration of 
marmite or liver is uncertain in its effect, but parenteral injection of liver 
extract is highly effective 

In the case of anemia m disease of the hvei , it is natural to assume that 
there is an inability of the liver to store, or possibly to elaborate the anti- 
anemic principle m a normal manner There is considerable evidence that 
a defect of storage ma} exist The intrinsic factor is probably not ustiall} 
at fault Achlorhydria is inconstant m these cases, and m one case ^ dem- 
onstiation of the intrinsic factor in the stomach juice has been reported 
A.dditional information of great interest has been obtained b) a study of 
the content of anti-anemic principle m individual livers By suitably pre- 
paring extracts of the liver of patients at autopsy, injecting them into pa- 
tients with pernicious anemia, and observing the reticulocyte response, the 
presence or absence of the anti-anemic substance can be determined This 
is regularly present m patients dying of unrelated diseases and in well treated 
cases of pernicious anemia m remission, but it is absent in untreated cases 
dying in an active stage of the disease In some fatal cases of cirrhosis 
wnth macrocytic anemia, absence of the actn'^e principle in the liver has been 
demonstrated Furthermore, parenteral injections of liver extract have re- 
hexed the anemia m some of the cases 

In one case of cirrhosis wnth anemia leported by Goldhamer et al the 
liver did contain the anti-anemic principle The anemia m this case w^as 
attributed to an inability of the liver to mobilize the substance normally 
Furthermore, Wilkinson and Israels ® have reported a small series of cases 
of macrocytic anemia of unknowm etiology whose gastric juice contained 
free acid, xvho showed no evidence of gross liver disease, who were not 
benefited by injections of Iner extract, and whose livers contained the anti- 
anemic principle They assume here an inability of the hemopoietic tissues 
to utilize the active principle, even when it is present in the body in adequate 
quantities 

Such conclusions are based largely on the assumption that because the 
anemia is macrocytic, it must be related in some w^ay to a disturbance in the 
production or utilization of the anti-anemic principle of liver How'^ever, as 
Minot has pointed out, anemia with macrocytosis occurs occasionally in a 
variety of diseases (leukemia, aplastic anemia, hemolytic jaundice) m which 
there is no evidence that this substance is involved, and it is quite possible 
that the macrocytic anemia of liver disease also is unrelated to it Injec- 
tions of liver extract are meffectn’-e m some cases As yet there are no 
adequate studies of the bone marrow 

3 Wilkinson, J F, and Israels, M C G Achresthic anemia, Bnt Med Jr, 1935, 

•I •yr, 1 f ^ f i 
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That the liver may pla} some pait in the elaboration of the active mate- 
rial as well as m its storage is suggested by the fact that the active material 
as extracted fiom hvei differs significantly fiom that m the gastrointestinal 
tract (and m “ ventnculm ”) “ Livei extract ” is thermostable, it can be 

sterilized and is effective on paienteial injection Its potency is increased 
by autolysis and by digestion with hog’s stomach or normal gastric juice 
The active material as it exists in the gastrointestinal tract cannot be ex- 
tracted by the methods applicable to liver It is destrojed b) autolysis or 
prolonged digestion, it is thermolabile, and (except perhaps as “ addism ”) 
it has not been obtained m a potent foim suitable for parenteral injection 
There is, however, no direct proof that the liver is the site of this alteration, 
plausible as this appears The change might occur in the intestinal mucosa 
during absorption The fact that the material is stored m the liver does 
not prove that it is elaboiated there It is also abundant m kidney, and it 
is present m lesser concenti ation m other tissues (biain, placenta, etc ) 

The study of these problems has been hampered by serious technical diffi- 
culties The only available method (Castle’s) for demonstiatmg the in- 
trinsic factor IS extremely cumbersome and quite impracticable except in 
large hospitals with an abundance of clinical material available Demon- 
stration of the active principle has been possible only by observing the re- 
sponse to It of untreated patients with pernicious anemia, who are now in- 
conveniently rare Hitherto the experimental production of the disease in 
animals has not been satisfactorily accomplished Recent experimental 
work, however, offers hope that some of these difficulties may be eliminated 
Thus Singer^ has reported a reticulocyte i espouse in rats following injec- 
tion of gastric juice containing intrinsic factoi but negative responses with 
that from patients with pernicious anemia Jacobson obtained a definite 
leticulocyte response m selected normal guinea pigs following the adminis- 
tration of active principle, and he has used this as a means of detecting and 
measuring the amount of the active principle While quantitatively the re- 
sponses leported are not impressive, his work receives confiimation from 
the observations of Miller and Rhoads,® and it offers definite promise that 
animals will soon replace patients for this purpose 

Miller and Rhoads," utilizing swine because the gastric juice of these 
animals contains intrinsic factor, have recently produced a disease condi- 
tion closely resembling tropical sprue and (less closely) pernicious anemia 
by feeding a diet similar to that by means of which Goldberger produced 
black tongue m dogs These animals showed a severe anemia (usually 

^ SI^GER, K Uber erne tierexperimentelle Methode zum Nachweis des Castle-Prinzips 
des Magensaftes und deren klinische Bedeutung, Klin Wchnscht , 1935, xiv, 200 

'■Jacobson, B M Response of guinea pig’s reticulocytes to substances effective m 
pernicious anemia, Jr Clin Invest , 1935, xiv, 679 

Miller, D K , and Rhoads, C P Reticulocyte response in guinea pigs following 
oral administration of certain anti-anemia substances. New England Med Tr . 1935, ccxiii, 
99 

" AIiller, D K , and Rhoads, C P The experimental production of loss of hema- 
topoietic elements of the gastric secretion and of the liver m swine with achlorhjdna and 
anemia Jr Clin Invest, 1935, xiv, 153 



EDITORIAL 


995 


macrocytic) , gastrointestinal disturbances with stomatitis, achlorhydria, loss 
of the intrinsic factor, disappearance of the active principle from the liver, 
and a hyperplastic megaloblastic bone marrow The administration of liver 
extract caused a typical reticulocyte crisis, and clinical and hematological im- 
provement The possibilities for study which such experiments oflfer is 
obvious 

In summary, the only part played by the liver in erythropoiesis for which 
positive proof exists is that of a storehouse for the antianemic principle 
The latter appears not to be an essential constituent of the Iner cells It is 
possible that the liver participates in the elaboration of the final product It 
is also possible that a disturbance of its capacity to store or even to elaborate 
the active principle is responsible for the occasional development of macro- 
cytic anemia in grave liver disease That the liver may be found to exer- 
cise other important functions m the process of blood cell production is prob- 
able, but this IS still pure speculation 

P W C 
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Radium Tieatment of Skin Diseases, Nezv Gioivtli^, Diseases of the Eyes and Tonsils 
By Francis H Wiiliams, M D 118 pages, 13 X 19 cm Stratford Company, 
Boston 1935 Price, $2 00 

This IS a delightful and simplv written little book of one hundred and eighteen 
pages divided into three sections Part One consists of four chapters dealing with 
the nature and properties of radium and the use of radium in diseases of the skin and 
superficial new giowths Part Two includes seven chapters dealing with ladium in 
diseases of the eyes, and Part Three is made up of five chapters dealing itli the treat- 
ment of tonsils and lymphoid tissues in the throat The twelve illustrations are 
simple and clear, although more illustrations could have been added to advantage 
One of the attractive features of this book is its author — a pioneer in the field 
of radium therapy, who began his w'ork in 1900, wdien little w^as known about the 
biological effect of radium and its usefulness as a therapeutic agent He was re- 
quired to develop mstiuments to measure the penetration of tissues by the various 
rays in order to apply radium intelhgentlj" to clinical cases This meant detailed care- 
ful experimentations The book is a lasting recoid of Dr Williams’ fundamental 
discoveries and is of real piactical value 

Paits Tw'o and Ihree, dealing laigely wnth clinical uses of radium in the specific 
fields covered by the book, are illustrated by typical cases, adding interest and clarity 
to the text The sphere of clinical use, of course, is limited, but the book is concise 
and valuable for a ready reference text 

G E W 

Classical Conti ibutions to Ohstetnes and Gynecology By Herbert Thoms, MD, 
Associate Professor of Obstetrics and Gynecology, Yale University, and How^vri) 
A Kelly, MD 265 pages, 15X23 5 cm Charles C '■Jliomas, Springfield, 
Illinois 1935 Price, $4 00 

In this book the author tells about the great specialists in women’s diseases, 
beginning with Soranus of Ephesus who lived in the Second Century The contribu- 
tions of any gynecologists or obstetricians now' living ha\e been omitted as has all 
material published since 1900 There has been no attempt to make this volume 
encyclopedia! in type but rather the author has exercised the right of personal choice 
in selecting those men to w'rite about who in his opinion have made the most important 
contributions to the development of gynecology and obstetrics 

The general piactitioner, as well as the specialist, w'lll be glad to become better 
acquainted with the great obsteti icians, w’ho Ined in the Eighteenth Century, among 
whom might be mentioned Maunceau and Smellie but probably the most interesting 
part of the book is that which deals with the accomplishments of Chailes White, 
Oliver Wendell Holmes, Semmelweiss and Pasteur, all of whom lived in the Nine- 
teenth Century It is to these men that the human race should be always grateful for 
giving the medical profession a clearer understanding of puerpeial infection 

The last part of the book tells of the lives and achievements of those pioneers 
m pelvic surgery, who lived m the last Century, among whom we Americans are 
proud to claim as our own — Ephraim McDowell, Nathan Smith, Marion Sims and 
many others 

Dr Thoms work should be of special interest to those v^ho instruct medical 
students in obstetrics and diseases of women A little medical history interspersed 
through a lecture or clinic often adds interest, and the students through learning what 
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tliLir forebeais ha\e accomplished in tlie stiuggle against disease may be stimulated 
to “ carry on the torch ” LB 

Gynecological and Ohsictncal Tuberculosis B 3 ' Dr Edwik jM Jameson, B S , Fel- 
low of Trudeau Foundation, Attending Surgeon, Saianac Lake General Hospital 
and Reception Hospital 256 pages Lea and Febiger, Philadelphia 1935 
Price, $3 50 

This monograph coming troiii the Tiudeau Foundation should be of great interest 
not only to the g\necologist and obstetrician but also to the whole medical profession 
The book is divided into three parts The first deals wuth the alterations in the 
physlolog^ of the female genital apparatus brought about b\ pulmonary tubercu- 
losis The second co\ers the various forms of female genital tuberculosis, wdnle 
the third or last part of the book is gi\en o\er to a discussion of the problem of 
pregnanc> 111 the tubeiculous w'oman 

The author has thoroughh reMewed the literature and there is a 36 page bib- 
liography HoweAer, what makes this monograph of such distinct value aie the con- 
clusions that Dr Jameson himself has reached, based on his own studies of the tre- 
mendous amount of clinical material a\ailable in the Trudeau Clinic This is, indeed, 
a book w’ell worth having 

L B 

Ptdiatnc Ticatmeut By Pump S Potter, MD 578 pages, 16X24 cm ]\Iac- 
millan Co, New Yoik 1935 Price, $5 00 

The organization of material is excellent Following the necessarv basic rcMew' 
of general, local and emergency treatment, plus a chapter on pharmaceutics, the dis- 
eases according to systems are then presented Iw a brief resume of clinical svmptoms 
and signs wuth the therapeutic indications, followed by the therapeusis proper, under 
the subdivisions of general and sjmptomatic measures Whenever prophylactic or 
quarantine measures are requisite they are described in the appropriate subdivision 
Prescriptions are amply supplied and a final chapter consisting entirely of prescrip- 
tions of outstanding pediatricians is presented The book is most complete, nearly 
every possible subject regardless of the value of treatment has been devoted space 
A therapeutic text almost uniformly reflects the climatological location of the 
author and likewise methods that are common usage in his (the author’s) location 
To the preceding. Dr Potter of Cahfoinia, is no exception, as may be e\idenced 
by the statement on Page 220 (Treatment of Anorexia), “the child should be held 
upright after feeding and then taken out in the sunshine for an hour ’’ 

The author is a firm advocate of purging, even in many cases in wdnch it wmuld 
seem that this measure w'as of questionable lalue The inclusion of practices in 
vogue elsewhere would have been a helpful addition to this volume 

The treatise is easily read There is an excellent bibliography It contains much 
of interest but cannot be said to constitute an advance over more familiar texts 

E B 

Mouth Infection By Oliver T Osborne, MD 119 pages, 14X21 cm 1934 
Price, $2 00 

This book IS an interesting treatise on tlie importance of mouth infection, its 
relationship to disease and the necessity for cooperation between physician and den- 
tist in treatment According to the author, many diseases, such as boils, neuritis, 
stomach and intestinal ulcers, endocrine disturbances, endocarditis, etc are often 
caused by oral infections 
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In discussing devitalized or pulpless teeth, the author states that even when teeth 
are negative to roentgenographic examination, upon removal the Stieptococcus vtn- 
dans may be found within the root canal 

Many case histones are included which are classed in several groups With 
each history, there is a report of the oral examination The reports of reexamination 
following medical and dental treatment reveal many interesting reactions 

The relationship of infected tonsils to systemic disorders is discussed and sup- 
plemented with actual case histones showing reactions following their removal 
Vincent’s infection, its dangers and treatment are described 
The book closes with a discussion as to the possibility of the tooth brush, which 
IS in general use today, causing continued reinfection of the mouth by being im- 
properly kept 

The author’s point of view is often stimulating even though his conclusions may 
not be fully supported 

B M D 
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Douglas Donald 

Mrs 

J Afilton Robb 

R H Durham 

Mrs 

F C Kidner 

Hugo A Freund 

Mrs 

Frederic Schreibei 

A F Jennings 

iMrs 

H W Plaggemeyei 

John G Mateer 

Mrs 

R C Jamieson 

R M McKean 

Mrs 

Win J Stapleton 

Frank J Sladen 

Mrs 

Hugh Stalker 

S W Wallace 

Mrs 

James D Bruce 

John B Hartzell 

Mrs 

C C Sturgis 


INVITATION 


Detioit, one of the oldest of the laige cities of the countiy and, in a sense, one 
of the newest, joins with Ann Arbor, the home of Michigan’s great University, in 
extending for the second time a cordial invitation to the American College of Phy- 
sicians to hold m these cities the Twentieth Annual Session of the College 

The Michigan State Medical Society, the Wayne County Medical Society, the 
Detroit Academy of ^Medicine , the Medical Departments of the University of Michi- 
gan and Wayne University have, through their officers, assured the College of their 
hearty cooperation with the local committee to make the Session a success The 
Department of Health and the Welfare Department with the wealth of clinical ma- 
terial under their control will give us their unqualified support 

The seven hospitals, at which will be given the clinical and demonstration pro- 
grams, have a total bed capacity of 4051 The clinical amphitheaters and assembly 
rooms of these hospitals will accommodate 2000 persons 

Many distinguished clinicians from other cities of the United States and Canada 
will aid the local physicians, and this will give to the clinical program a truly cos- 
mopolitan character 

The day in Ann Arbor will give to members the opportunity to visit the Uni- 
versity of Michigan and to have a close-vp view of the activities of its teacJiing hos- 
pital and laboratories 

The features of historic interest of older Detroit have been largely overgrown 
during the present century by its rapid rise to the position of the fourth city of the 
country in population and by the change in its character from a gracefully growing 
community to the greatest industrial city of the world 

While Detroit cannot iival the old cities of the East in structures and objects 
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of national historic interest, it can entertain its guests with the marvels of modern 
industrialism It is the world’s center of automobile production Ninety per cent 
of the passenger car output of the country is made m the city and its environs A 
visit to one of the great factories is an education in the methods of quantity pro- 
duction 

Belle Isle Park is one of the beauty spots of the city Among the outstanding 
objects of interest are the Art Museum and Public Library at the Art Center, the 
unique American Museum at Greenfield Village at Dearborn and the Cranbrook 
School at Bloomfield Hills 

Since the Session of 1926 the hospitals of Detroit have doubled their capacity 
with modern buildings and equipment, and brought their laboratories and research 
departments to a high state of efficiency 

It IS the hope of the local committees that their efforts will make the coming Ses- 
sion memorable for its educational value and for its enjoyable entertainment 


DIRECTORY 


Headquarters 

Book-Cadillac Hotel 

Registration 

Fourth Floor, Book-Cadillac Hotel 

Technical Exhibits 

Fourth Floor, Book-Cadillac Hotel 

General Scientific Sessions 

Ballroom, Book-Cadillac Hotel 

Convocation 

Ballroom, Book-Cadillac Hotel 

Annual Banquet 

Ballroom, Book-Cadillac Hotel 

WHO MAY REGISTER— 



(fl) All members of the American College of Physicians in good standing for 
1936 (dues, if not paid previously, may be paid at the Registration 
Bureau) 

(b) All newly elected members 

(c) Members of the Wayne and Washtenaw Counties Medical Societies, without 

registration fee, upon presentation of their 1936 membership cards 

(d) Medical students pursuing courses at the Wayne University, College of 

Medicine, and the University of Michigan Medical School, without 
registration fee, upon presentation of matriculation cards, or other evi- 
dence of registration at these institutions , exhibits and general sessions 

(e) House Officers of the hospitals participating m the program, upon presenta- 

tion of proper identification, exhibits and general sessions 
(/) Members of the Medical Corps of Public Services of the United States and 
Canada, without registration fee, upon presentation of proper credentials 
(g) Qualified physicians who may wish to attend this Session as visitors Such 
physicians shall pay a registration fee of $12 00, and shall be entitled 
to one year’s subscription to the Annals of Internal Medicine (m 
which the proceedings will be published), included within such fee 

REGISTRATION BUREAU — ^Temporary Registration Bureau will be open 
at the Book-Cadillac Hotel on Sunday afternoon and evening, March 1 The per- 
manent Registration Bureau will be located on the fourth floor of the Book-Cadillac 
Hotel Hours 8 30 a m to 6 00 p m , daily, March 2 to 6 

REGISTRATION BLANKS FOR ALL CLINICS AND DEMONSTRA- 
TIONS will be sent with the formal program to members of the College Guests 
will secure registration blanks at the Registration Bureau during the Session 

THE CASHIER’S DESK at the Registration Bureau will receive payment of 
dues still delinquent, and accept orders for Banquet tickets, the College Key, the 
framed Fellowship Pledge, the Fellowship Certificate Frame and subscriptions to the 
Annals of Internal Medicine 
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BULLEIIN BOARD FOR SPECIAL ANNOUNCEMENTS \mI1 be located 
near the Registtation Bureau at the Book-Cadillac Hotel 

TRANSPORTATION — Round trip tickets maj he proem ed on the basis of one 
and one-tlnrd of the current one-way first class fares, with minimum excursion fare 
of $1 00 for the round trip, upon presentation of identification certificates to be pro- 
cured from the Executive Secretary of the American College of Physicians The 
reduced fares apply for phjsicians and dependent members of their families 

Members are privileged to make the going journe> bj one route and return by 
another route The fare foi children of five and under tw'elve years of age will be 
one-half of the round trip fare for adults, children under five j'ears of age free wdien 
accompanied bj parents or guardian Stop-overs w'lll be allowed at all stations within 
final limit on either going or return trip, or both, upon application to conductors 

Bcfoie put chasing tickets, mctiibets must scctite from the Executive Secietaiy an 
Indentificatwii Certificate, to entitle them to the redueed fates 

In general, tickets wall be sold from February 19 to March 4, depending upon the 
relative distance from Detroit, with a return limit of thirty days in addition to date 
of sale 

All tickets must be zahdated by a special tailroad agent at the Detroit Hcad- 
qnatters at the Book-Cadillac Hotel ftotn March 2 to 6 

LOCAL TRANSPORTATION — Transportation to the Unuersity Hospital, 
Ann Arbor, on Wednesday, March 4, will be by buses Fare for the round trip wall 
be $1 80 Tickets should be purchased at the desk near tlie Registration Bureau be- 
fore 8 00 o’clock, Tuesday e\ening, m order that a sufficient number of buses will be 
available 

Buses will be stationed at the Book-Cadillac Hotel at 8 00 o’clock, Wednesday 
morning, and wall start for Ann Arbor as rapidly as filled Running time — 1 hr , 
20 min 

Street cars of tlie Hamilton Avenue line pass the Henry Ford and the Herman 
Kiefer Hospitals These cars cross Washington Boulevard at Grand River Avenue, 
two blocks north of the Book-Cadillac Hotel The Woodw’ard Avenue cars going 
north pass within tw'o blocks of Harper, The Grace and The Children’s Hospitals 
THE GENERAL BUSINESS MEETING OF THE COLLEGE wall be held 
at 5 30 p m , Thursday, March 5, immediately followang the general scientific program 
of the afternoon All Masters and Fellow’s of the College are urged to be present 
There w’lll be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary, and tlie induction to office of the new 
President, Dr Ernest B Bradley, Lexington, Kentucky 

BOARD AND COMMITTEE MEETINGS— The following meetings are 
scheduled as indicated Special meetings will be announced and posted 

A special dinner will be tendered to the Boatd of Covet tiors by members of the 
Board of Regents at the Book-Cadillac Hotel, Sunday evening, March 1 An an- 
nouncement of the time and place w'lll be made later Members of the Board of 
Governors are cordially invited 

COMMITTEE ON CREDENTIALS 

Sunday, Alarcli 1, 10 00 a m Parlor C, Fourth Floor, Book-Cadillac Hotel 

BOARD OF REGENTS 

Parlor C, Fourth Floor, Book-Cadillac Hotel 

Sunday, March 1, 2 00 p m 
Tuesday, March 3, 12 00 m 
Friday, March 8, 12 00 m * 
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BOARD OF GOVERNORS 

Pailoi C, Fouilh Flooi, Book-Cadillac Hotel 

Monday, M.irch 2, 5 00 p in 
Wednesday, Marcli 4, 12 00 in 
Buffet luncheon set ved 

SPECIAL FEATURES 
Monua\, March 2, 1936 

THE ANNUAL SMOKER will be given imniediatdv following the scientific 
program, about 10 20 o’clock m the e\ening, in the Grand Ballroom of the Book- 
Cadillac Hotel An unusual progiaiii of music and other entertainment wall he gneii 
Ladies are invited 

Wedncsdav, March 4, 1936 

CONVOCATION OF THE COLLEGE — 8 15 pm. Ballroom, Book-Cadillac 
Hotel All Masters and Fellow's of the College and those to be received in Fellow- 
ship should be present Newly elected Fellows w'ho nave not yet been recened in 
Fellow'ship are requested to assemble in the Reception Room to the rear of the Grand 
Ballroom of the Book-Cadillac Hotel at 7 30 o’clock, preparatory to the forma- 
tion of the procession They w ill occupy especially reserved seats in the central sec- 
tion of the Ballroom, to w'hich the> w'lll be conducted by the Convocation marshall 
promptly at 8 IS As this is the most formal meeting of the College, it is suggested 
that all appear in evening dress 

The Convocation is open to all physicians and their families generally A cordial 
invitation is also issued to such of the general public as may be interested 

Following the Convocation Ceremony, the President w'lll present the John 
Phillips Memorial Medal for 1935-36 Thereafter w'lll follow the Convocational 
Oration, “ The Role of Emotion in Disease,” by Dr Walter B Cannon, Professor of 
Physiology, Harvard University Medical School, Boston 

The President, Dr Janies Alex Miller, of New York City, w'lll then dehvei the 
annual piesidential address, “ The Changing Ordei in Medicine,” to the Masteis, 
Fellows and Associates of the College 

The Presidential Reception, in the Reception Room to the rear of the Grand 
Ballroom, will follow immediately after the program Newly inducted Fellow's 
should sign the Roster and secure their Fellowship Certificates during the Reception 
All members and guests are invited to remain foi dancing in the Giand Ballroom 
following the Reception 

Thursday, jMvrch 5, 1936 

THE ANNUAL BANQUET OF THE COLLEGE w'lll be held in the Grand 
Ballroom of the Book-Cadillac Hotel at 8 00 p m All members of the College, phy- 
sicians of Detroit and Ann Arbor and visitors attending the Session, with their 
families, are cordially invited to attend Consult the banquet pi ogram to be pi mted 
later for announcement of the toastmaster and speakers 

PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The headquarters of the visiting ladies w'lll be in the Founders Room on the fifth 
floor of the Book-Cadillac Hotel, near tlie Grand Ballroom 

The program for their entertainment has been arranged to give ample time for 
sightseeing, shopping and recreation A folder giving points of interest, shops, 
theaters, concerts, etc , w ill be issued by the local committee 
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ART CENTER — The Detroit Public Lihraij' and the Detroit Institute of Art, 
Woodward Avenue between Farnsw’orth and Kirby Streets The Public Library 
contains the celebrated murals of Gan iMelcbers and the Art Institute the much dis- 
cussed murals of Diego Rn^eia 

THE WAYNE COUNTY MEDICAL SOCIETY BUILDING 4421 Wood- 
ward Avenue This is the meeting place of the medical men of the city and countv 
Its club features make it veij popular both to members of the Society and the 
Women’s Auxiliary, winch has a large and active membership An excellent restau- 
rant serv es luncheon and dinner at moderate prices 

iMembers of the College are cordially invited to visit the Societv’s home and in- 
spect its work in the field of medical economics 

ANN ARBOR 

LIBRARIES OF THE UNIVERSITY OF MICHIGAN contain about one 
million v'olumes, and include many notable collections 6000 listed items of Greco- 
Egvptian papyri, in si7e and importance surpassed only by tbe collections in London 
Berlin and Cairo, a collection of Persian and Aiabic manuscripts once owned bv^ the 
Sultan Abdul Hamid , the Macmillan Shakespeare Librarj , 6525 v olumes , the Par- 
sons Library of Political Science, 6076 v'olumes, tbe Goetbe Library 1131 volumes, 
the V'llham L Clements Library of American Historv' vvitb its collection of books 
manuscripts, maps and newspapers relating to earh American historv 

THE LAW QUADRANGLE will be found of especial interest It consists of 
the Law vers’ Club the dormitories attached to the Club, the Legal Research build- 
ing and tbe Law School building, Hutchins Hall 

THE IiIUSEUMS BUILDING houses the roological anthropological and pale- 
ontological collections of the Umvei sity, including a number of important special col- 
lections, such as the Stevens Oriental Collection and the Chinese Gov'ernment Exhibit 
from the New Orleans Exposition 

THE EXPOSITION AND TECHNICAL EXHIBIT will be located on tbe 
fourth floor of the Book-Cadillac Hotel, on the wav to registration and General 
Sessions 

Because of limitation of loom and the impossibihtv of expanding the number of 
booths, many firms were unable to obtain space Many of these firms have exhibited 
before the College previously, have established contacts among our members and 
would be in the exhibit again this year if possible Among them are the following 
The Doak Company, Cleveland, Kellogg Companvx Battle Creek, Gradvvohl School 
of Laboratory Technique St Louis , The Burdick Corporation Milton Wis Aznoe’s 
National Physicians’ Exchange, Chicago, Ayerst McKenna & Harrison Ltd klon- 
treal. The Battle Creek Food Company, Battle Creek, Ciba Companv' New York 
Spicer and Company, Glendale, Ernst Bischoff Companv, Inc, New York, S H 
Camp & Company, Jackson , Westinghouse X-Ray Company, Inc , Long Island City , 
Austin, Nichols &. Co , Inc , "Vichy Celestins,” Brooklyn 

However, the exhibit will be very representative, and will include medical litera- 
ture and texts, pharmaceutical products, apparatus and appliances, and many other 
items of special interest to physicians, especially internists These exhibits will 
afford an opportunity for physicians to keep informed of the latest literature and the 
newest products in the field of medicine generally, the educational value of these 
exhibits should not be overlooked Furthermore the exhibitors contribute much not 
only to the interest of the meeting, but to the financial support of these scientific ses- 
sions Every physician is urged to v isit each of the booths, for he will certainly find 
something new, interesting and scientifically valuable The exhibits will be closed on 
Wednesday, Ann Arbor Day Special intermissions in the general program will be 
arranged, providing additional time for the inspection of exhibits 
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TECHNICAL EXHIBITORS 
American College or Ph\sicians 
D etroit March 2-6, 1936 

Space 

American Hospital Supplj Corporation, Chicago, 111 20 

Appleton-Centurj' Company, D , New York, N Y 55 

Arlington Chemical Companj, The, Yonkers, N Y 16 

Bausch & Lomb Optical Co , Rochester, N Y 9 

Becton, Dickinson & Co , Rutherford N J 10 

Bilhuber-Knoll Corporation, Jersey City, N J 31-32 

Burroughs Wellcome &. Co (U S A ), Inc, New York, N Y 34-35 

Cambridge Instrument Co , New York N Y 28 

Cameron’s Surgical Specialty Co , Chicago, 111 15 

Collins, Inc, Warren E, Boston, Mass 25 

Davies, Rose &. Co , Ltd , Boston, Mass 40-41 

Davis Company, F A , Philadelphia, Pa 53 

Fischer 8. Co , H G , Chicago, 111 50-51 

Fougera and Co , Inc , E , New York, NY 21 

General Electric X-Ray Corporation, Chicago 111 57-58-59 

Gerber Products Co , Fremont, Mich 52 

Lea & Febiger, Philadelphia, Pa 46 

Lederle Laboratories, Inc , New York, N Y 29 

Lippincott Company, J B , Philadelphia, Pa 27 

M & R Dietetic Laboratories, Inc , Columbus, Ohio 8 

Macmillan Co , The, New York, N Y 63 

Maltine Company, The, New York, NY 14 

Mead Johnson Company, Evansville, Ind 17-18 

Medical Bureau, The, Chicago, 111 47 

Merck & Co , Inc , Rahway, N J 43-44-45 

Merrell Company, The Wm S , Cincinnati, Ohio 54 

Middlewest Instrument Companj, Chicago, 111 22 

Morris & Co Ltd , Inc , Philip, New York, NY A 

Mosby Company, The C V , St Louis, Mo 19 

Oxford Universitj' Press, New York, NY 62 

Parke, Davis & Company, Detroit, Mich 2_2_3-4-5 

Patch Company, The E L , Boston, Mass 23-24 

Petrolagar Laboratories, Inc , Chicago, 111 11 

Ralston Purina Company, St Louis, Mo 33 

Rare Chemicals, Inc , Nepera Park, N Y 36-37 

Sanborn Company, Cambridge, Mass 49 

Sandoz Chemical Works, Inc, New York, NY 30 

Saunders Company, W B , Philadelphia, Pa 48 

Schenng Corporation, Bloomfield, N J 26 

Smith, Kline 8. French Laboratories, Philadelphia, Pa 6-7 

Squibb & Sons, E R , New York, NY 42 

Taylor Instrument Companies, Rochester, N Y 12-13 

Winthrop Chemical Company, Inc , New York, N Y 38-39 

Wyeth & Brother, Inc , John, Philadelphia, Pa 60-61 

GENERAL SESSIONS 

In arranging the program for the General Sessions this year, an effort has been 
made to present a summary of the progress of medical knowledge in a few selected 
fields, and in carrying out this plan we are very foitunate to have secured the co- 
operation of outstanding leaders in various branches of medicine 

This review plan of presentation will be followed in the consideration of the 
following diseases 

Catdiac Disease, Diabetes, Vvus Diseases, including Common Colds, Silicosis, 
Arthiitis, and also the treatment of Pneumonia, of Piilmonaiy Tiibei culosis and of 
Syphilis 

In addition, the program contains special contributions to other phases of 
medicine 
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Medical Hisloiy — It has been thought desirable to include one papei upon this 
cultural subject as distinct fiom the puielj' clinical aspects of medicine 

Nciuology — The subject of the neuioses is consideied from the standpoint of 
their causation and also of their treatment, and a vei\ lecent procedure of great 
calue in the diagnosis and location of biain tuniois will be described 

Vascidai Distui bailees wall be discussed fiom the standpoints of phjsiology and 
of hemodynamics 

Diseases of Childicii — The subject of the use of convalescent serum in the treat- 
ment of acute infectious diseases, and also the treatment of the sequelae of birth 
injuries wall be presented wath the aid of motion pictures 

Endoci inology — Some of the problems connected w itli the internal secretions, in 
addition to those of diabetes, will be discussed 

Picvcntivc Medicine and Public Health — In the piesentation and discussion of 
both syphilis and silicosis, the preventne and public health aspects of these diseases 
wall be emphasized 

Medico-Denial Pioblcnis will be discussed both from the standpoint of medicine 
and of dentistry 

The Oi gans of Digestion aie considered in the discussion of ccitain conditions 
of the liver and of the intestines, including the treatment of constipation 

Rcspiratoi y Diseases — In addition to the leciews of the treatment of pneumonia 
and of pulmonary tuberculosis, special phases ot respiiator> diseases, both tuberculous 
and non-tuberculous, will be presented 

Expel iniental Studies of the Revived Human Hcait wall be presented in a 
fascinating manner by means of a motion picture 

Ann Aibot Session — An unusual and unique feature of out program is the as- 
signment of one entire day to the medical staff of the University of Michigan at Ann 
Aibor The progiam for that day is very vaiied and promises to be of exceptional 
interest 

The Convocational Oiation wall be delivered by Dr Walter B Cannon, Professor 
of Physiology at the Harvard University Medical School This address wall present 
a physiological approach to some of the important problems of medicine, under the 
title, "The Role of Emotion in Disease" Professor Cannon’s leputation as a scien- 
tist and public speaker assures us of a most instructive and enjoyable evening This 
address, as well as that of the President of the College, which will be dehveied on the 
same evening, will contain much of genet al as well as of medical interest, so that it is 
hoped that many of our lay guests wull find it both interesting and enjoyable to attend 
this session 

GENERAL SESSIONS 
Ballroom, Book-Cadillac Hotel, Detroit, Mich 


FIRST GENERAL SESSION 
Mondaj afternoon, March 2, 1936 


p m 

2 00 Addresses of Welcome 

Charles G Jennings, General Chairman of the Twentieth Annual Ses- 
sion 

Grover C Penberthy, President Michigan State Medical Society 
Robert C Jamieson, President, Wayne County Medical Societv 
Henrv F Vaughan, Commissioner of Health, City of Detroit 
Response to Addresses of Welcome 

James Alexander Miller, President of the American College of Phy- 
sicians 
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2 30 Hie Iliston of HospitaK, with '^ptual Rtlerence to Some of the A\oilcrs 

Oldest Institutions 
H^NR^ R CARSTrxs, Detroit Mich 

3 00 Viruses and the Diseases Caused h\ 1 hcni 

IuomvsM Rutrs New York N Y 

3 30 INIERMISSION 

4 15 Recent Advances in the Stiidv of Common Cold and Influeiira 

A R Docnr/. New Yoik, N Y 

4 45 1 rentment of Bnlh Iniuiies and Allied Piohlems (Illustiated with Motion 

Picture ) 

E \RL R Caki so^ , N ew A 01 k N Y 

5 05 Hie Locah7ation and Diacfiiosis of riimois ot llie Biain bv Olfactory Tests 

Cn ARILS A EisrauG New York N Y 
5 35 ADJOURNMENT 


SECOND GENERAL SESSION 
Moiidav Ev ennui Mareh 2, 1030 


Presiding Officer 
Tames E P\ulun, Atlanta, Ga 


p m 

8 00 Diabetes Today and Tomorrow 

Elliott P Joslin, Boston, Mass 

8 30 Disturbances of tbe Endocrine Balance and Tlieir Relation to Diseases of 

Metabolism 

C N H Lorg, Philadelpbia, Pa 

9 00 Ulcerative Conditions of the Small Intestine 

Philip W Brown and J deJ Pemberton, Rochester, klinn 
9 20 Use of Foods in the Treatment of Constipation 
William H Olmsti d, St Louis, Mo 

9 40 Chronic Arthritis — A General Disease Requiring Individualized 'Ireatment 
Ernest E Irons, Chicago, 111 
10 00 ADJOURNklENT 


10 20 o’clock 
SMOKER 

Ballroom, Book-Cadillac Hotel 

An unusual program of music and other entertainment has been arranged 
Ladies are invited 


Admission by registration badge 
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THIRD GENERAL SESSION 
Tuesday Afternoon, March 3, 1936 


Presiding Officer 

Ernest B Bradley, Levington, Ky 


p m 

2 00 Errors in the Interpretation of Cardioi'ascular Symptoms and Signs 
Paul D White, Boston, Mass 

2 30 Errors in the Clinical Application of Electrocardiography 
William B Breed, Boston, Mass 

2 55 Errors in Cardiovascular Roentgen-Ray Interpretation 

Hugo Roesler, Philadelphia, Pa 

3 20 A Survey of the Newer Methods of Cardiac Therapy 

William D Stroud, Philadelphia, Pa 

3 45 INTERMISSION 

4 25 Studies of the Revived Human Heart (Motion Pictuie ) 

William B Kountz, St Louis, Mo 

4 45 Some Factors in the Etiology of the Psychoneuroses 

Louis Casamajor, New York, N Y 

5 15 The Treatment of Psychoneuroses 

Austen Fox Riggs and Horace K Richardson, Stockbridge, Mass 
5 45 ADJOURNMENT 


FOURTH GENERAL SESSION 
Tuesday Evening, March 3, 1936 


Presiding Officer 

William J Kerr, San Francisco, Calif 


p m 

8 00 The Public Health Control of Syphilis 

Thomas J Parran, Jr, Albany, N Y 

8 30 Modern Treatment Methods of Early Syphilis 

Joseph Earle Moore, Baltimore, Md 

9 00 The Prophylactic and Therapeutic Value of Convalescent Sera in Some of 

the Acute Infectious Diseases 
William Thalhimer, New York, N Y 
9 20 Medico-Dental Relations A Dentist’s Viewpoint 
J T O’Rourke, Louisville, Ky 
9 40 The Interrelations of Dentistry and Internal Medicine 
Sidney R Miller, Baltimore, Md 
10 00 ADJOURNMENT 
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ANN ARBOR SESSION 
Wcdnci)da\, M.nrcli 4, 1936 

The entire program, cxtUisue of the Comocation m the evening, will be con- 
ducted at the Unnersitj of Micliigan, Ann Arbor 


FIFIH GENERAL SESSION 
Wcdnebda\ Afternoon, March 4, 1936 

Conducted by the Stafl of the Departnitnt of Alcdicine of the Unuersity of Michigan 
Ballroom of tlie UnncrsitA of Michigan Union 


Prcsichng Officer 

James D Bkucf, Ann Arbor, Mich 


p m 

2 00 Address of Welcome 

Alexander G Rutiiven, President of the Unuersity of Michigan 
2 10 The Medical and Economic Advantages of an X-Ray Chest Surve> of All 
Hospital Admissions 
Fred J Hodges 

2 35 Clinical Aspects of Water Balance and Dehydration 

Fredericic a Coiler 

3 00 The Relation between Emotion and Disturbance of Plnsiologic Function 

Carl D Camp 

3 25 The Present Status of Pernicious Anemia, Experience with 600 Cases over 
Eight Years 
Cyrus C Sturgis 

3 50 The Surgical Treatment of Hypertension 

Max M Peet 

4 05 ADJOURNMENT 


ANNUAL CONVOCATION 
Wednesday Evening, March 4, 1936 


8 15 o’clock 

Ballroom, Book-Cadillac Hotel 


The general profession and the general public are cordially in\ited No special 
admission tickets will be required 

1 Convocation Ceremony 

2 Presentation of the John Phillips Memorial Medal 

3 Convocational Oration “ The Role of Emotion in Disease ” 

Walter B Cannon, Professor of Physiology, Harvard University Medical 
School, Boston, Mass 
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4 Presidential Addi ess “ 1 he Changing Order in Medicine ” 
James Alexander Miller, New York, N Y 


Picsident’s Reception 

Reception Room, Balboom, Book-Cadillac Hotel 

The Reception will follow iminediatelv after the program Newly inducted 
Fellows should sign the Roster and secure their Fello\\ship Certificates during the 
Reception 

Dancing 


SIXTH GENERAL SESSION 
Ihuisday Afternoon, March 5, 1936 


Presiding Officer 
James B Herrick, Chicago, III 


p m 

2 00 Clinical Manifestations and Studies m Parenchymatous Hepatitis 
Hugo A Freund, Detroit, Mich 
2 20 Treatment of Pneumonia 

Rurus I Cole, New York, N Y 

2 50 Adolescent Disturbances of Endocrine Function, the Importance of Iheir 

Recognition and Treatment 
Charles H Lawrence, Boston, Mass 

3 20 Vascular Physiology and Clinical Medicine 

Eugene M Landis, Philadelphia, Pa 

3 45 INTERMISSION 

4 30 The Diagnosis of Silicosis with Special Reference to Roentgenologic Mani- 

festations 

LeRoy U Gardner, Saranac Lake, N Y 

4 50 Silicosis from the Public Health and Economic Viewpoint 

A J Lanza, New York, N Y 

5 10 Some Combinations of Certain Tuberculous and Non-Tubeiculous Pulmonaiy 

Lesions 

F Maurice McPhedran, Philadelphia, Pa 
5 30 ADJOURNMENT 

The Annual Gcneial Business Meeting of the College will be held immediatel}' 
after the last paper All Masters and Fellows are urged to be present Official 
reports from the Executive Secretary and Tieasurer will be read, new Officers, 
Regents and Governors will be elected, and tbe President-Elect, Dr Ernest B Bradlej, 
will be inducted into office 
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riniiMl.n n\Lninii S 00 o’Clock 
Halhooni, Hook-C.ulill.ic Hotel 
rUH AXNU \L H WQLLF OF 1 IlL COLLEGE 
(.Pioeiiro Tickets at the Reijistiatioii Buie'au) 
Consult Special B.mquet Program 


SE\ EN I H GENER \L SESSION 
Fri<li\ Atteinoon Maich 6, 1936 


Presidini? Oflicer 

GtORGF Morris Piprsoi Philadelphia Pa 


p in 

2 00 Tuberculosis among Student Nurses, a Pne-Year Study at Belleeue Hospital 
J BtR^s Amuprson, Jr , and H McLpod Riccins New York N Y 
2 20 T lie Present Status of the rreatnient of Puhnonan Tuberculosis 
LA^\R\so^ Brown Saranac Lake, N Y 

2 50 Postuial Pulnionarj Emphysema 

WiLiiAM J Kfur and John B Lagpn, San Francisco, Calif 

3 10 Cluneal Problems of Hemod>nanucs in Nephritis and High Blood Pressure 

Arthur R Elliott, Chicago, 111 

3 30 INTERMISSION 

4 15 The Lethal Effect of Solar Radiation on Guinea Pigs 

Max Pinner and A \ron E ItlARCULis, Oneonta, N Y 
4 25 Acute Syphilitic Myocarditis — Simulating Mrocardial Infarction, With a 
Case Report 

Edward C Reipenstein, Syiacuse, N Y 
4 45 ADJOURNMENT 


THE CLINIC SESSIONS 

The program of the Clinic Sessions — from 9 00 a m to noon at Detroit (10 00 
am to noon at Ann Arbor) — has been modelled on those which have pioted so 
successful in recent years Emphasis has been placed on clinics in the true sense 
of the word, and there is scarcely a field of medicine which is not fully represented 
on the program In addition to the various aspects of internal medicine, there are 
ample offerings in the subjects of pediatrics, psychiatrj, neurology, roentgenology as 
well as in certain more distant fields which are still of importance to the internist, as 
for example bronchoscopy and certain surgical subjects Ample opportunities in 
ward walks are offered for those who wish to see patients at close range and hos- 
pital methods in Detroit and Ann Arbor Scientific demonstrations are offered on 
some programs that the visitors may see the research work actually being carried on 
at this time in the various laboratories 

The clinic program offers daily a capacity of orer 2,000, scattered over six hos- 
pitals 111 Detroit and one in Ann Arbor These hospitals are the following 
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A Haiper Hospital was opened for the care of patients on January 1, 1866 It has 
grown steadily until now it has a capacity of 625 beds caring for medical, sur- 
gical and obstetrical patients Last year 13,478 patients received 117,376 days’ 
hospitalization It has well equipped pathological and x-ray departments and 
a large Outpatient Department Clinic with an average daily attendance of 294 

B The Receiving Hospital is a city institution under the supervision of the Depart- 
ment of Public Welfare It was opened in 1915 for the care of needy general 
hospital cases and the temporary detention of mental patients In 1921 and 
again in 1927 notable additions were made to the hospital building It now 
has a capacity of 650 beds 

C The Henry Ford Hospital was incorporated under the laws of the State of Michi- 
gan on October IS, 1915 It is a general hospital with a bed capacity of 608, 
offering services to both in-patients and out-patients in all branches of medi- 
cine, surgery, pediatrics and obstetrics In 1925 a school of nursing and 
hygiene was opened and operates in conjunction with the hospital 

D The Grace Hospital w'as founded in 1888 by a group of public spirited citizens 
In 1889 a Training School for Nurses was organized A large Memorial Unit 
erected in 1931 increased the capacity to 529 beds The hospital is a non- 
profit institution governed by an independent Board of Trustees It cares for 
all forms of disease, except contagious and insane 

E The Herman Kiefer Hospital, owned by tlie City of Detroit, controlled b> the 
Board of Health It has a capacity of 1,400 beds — services for all stages ot 
tuberculosis in any form, contagious diseases, and maternity cases A teaching 
hospital affiliated -with the Wayne University, College of Medicine, houses the 
Department of Health Laboratories and the department’s Outpatient Tubercu- 
losis Clinics 

F Children’s Hospital of Michigan The Children’s Free Hospital Association was 
founded in 1886 by a group of Detroit women In 1922 it w'as merged with 
the Michigan Hospital School, an organization for the care of crippled chil- 
dren, to form the Children’s Hospital of Michigan The city hospital with a 
capacity of 239 beds is for the care of acute medical and surgical patients 
The hospital school, capacity 240 beds, is located in the country and is used as a 
convalescent home 

G The Hospital of the University of Michigan opened in 1925 with a capacity of 
825 beds, to increase the facilities of the old University Hospital which was 
built in 1869 and served as a teaching hospital for 56 years There are now a 
total of 1,312 beds available for the care of the sick and for teaching, as well 
as ample provision for research 


The detailed programs at each of these hospitals are not printed herein At the 
time this copy goes to press, it is too far in advance to name the actual cases that will 
be presented and to give the detailed titles of clinics and demonstrations Further- 
more, the full program of clinics and demonstrations would occupy too great space 
in this issue of the Annals The official program, complete in all respects, will soon 
be distributed from the Executive Offices of the College 
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Nominations tor Eltctive OrricrRs 

riic Committee on Nominations of The American College of Physicians, in ac- 
cordance Mith the pioMsions of the B^-Laws, piesents the following nominations for 
the elcctne oflicers of the College for 1936-1937 

PrcsKUnt-niect Iamis II Mi \ns, ?il D , Boston, Massachusetts 
First Vice-Piesulent, O II Pi UR\ Pi I’i’i r, M D , Philadelphia, Pennsjhani.i 
Second Vice-Pre-'idcnt, Damd P Barr MD, Saint Louis, Missouri 
Ihiid Vice-President, aitir L Burring, M D , Des Moines, Iowa 

Respect fulK suhmitted 

Committee on Abominations, 

Sydney R Miller, Chairman, 
Francis M Pottlngfr, 

James D Bruce, 

Robert A Cooke, 

Thomas Kiein 


Nfw Life Members 

Dr Willaid J Denno, New York City, and Dr Lewis B Bates, Ancon, Canal 
Zone, Fellows of the College are new- additions to the Life iMenibership Roster of the 
American College of Physicians 

The Life Membership plan of the College is worthy of very careful consideration 
by each Fellow at this season of the year The plan affords the member an oppor- 
tunity of protecting his membership during his productive years and while his 
income is greatest, thus avoiding the burden of dues later in life It provides for 
underwriting dues years in advance, but of receiving active membership tliroughout 
one’s entire life A member pays no more for Life Membership than he would pay 
for ordinary active membership to 65 years of age, without active membership there- 
after, yet he receu'es active membership not only until 65, but for the balance of his 
life Many members can readily afford Life Membership during their active, pro- 
ductive years, but, with changing conditions or ill health, find annual dues a burden 
in later life 

It IS especially appealing to some members to take out Life Membership purely 
from an altruistic standpoint, namely, to make this contribution to the Endowment 
Fund of the College, putting the organization m position, financially, to broaden its 
activities along lines which are clearly suggested at this time, when there is so much 
conflict of thought and opinions on the subjects of medical practice, medical education, 
certification of specialists and other topics Yvhich are of primary interest to internists 
Full details of the Life Membership plan, along witli illustrations of the Life Mem- 
bership Certificate, appear in the 1935 Directory of the College, pages 47 to 50 


Gifts to the College Library 


Acknowledgment is made of the following 
hcations by members 


Fellows 


gifts to the College Library of pub- 


Dr Malcolm T MacEachern, Chicago, III — 1 book, “ Hospital Organization and 
Management ” 

Dr Walter A Bastedo, New York, N Y — 4 reprints 
Dr Ralph O Clock, New York, N Y — 1 reprint 
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Lt Col George B Foster, Jr , (MC), U S Aimy — 10 repiints 
Dr Benjamin H Fraysei, Lexington, Ky — 1 lepnnt 
Di D Waldo Holt, Greensboro, N C — 1 leprint 
Dr D O N Luidberg, Decatui, 111 — 1 icpimt 
Dr Harold C Ochsner, Waukegan, 111 — 9 repi mts 
Dr Henry A Rafsky, New York, N Y — 7 lepnnts 
Di William B Rawls, New Yoik, N Y — 1 reprint 
Dr Jesse D Riley, State Sanatorium, Ark — 4 lepiints 
Dr H C Robinson, Grand Rapids, Mich — 1 reprint 
Dr Walter M Simpson, Dayton, Ohio — 1 reprint 
Dr R Garfield Snyder, New York, N Y — 3 reprints 
Dr Percy Harry Sprague, Edmonton, Alberta — 6 reprints 
Dr August A Wernei, St Louis, Mo — 3 reprints 

Associates 

Dr C Kelly Canelo, San Jose, Calif — 2 reprints 
Dr Hyman I Goldstein, Camden, N J — 3 reprints 
Dr W B Grayson, Little Rock, Aik — 2 reprints 

Dr M Coleman Harris, New Yoik, N Y — 4 reprints and one book, “Normal 
Facts in Diagnosis ” 


CORRrCTION TO 1935 DlRI-CTORy 

Dr Charles Leonard Brown (Fellow), Philadelphia, is Professor of Medicine 
and Head of the Department of Medicine of Temple University School of Medicine, 
instead of Associate Professor of Internal Medicine, as printed in the new Directory 


Dr Francis M Pottenger (Fellow) delivered the second Annual John W Bell 
Lecture on tuberculosis, at Minneapolis, December 2, 1935, under the auspices of the 
Hennepin County Tuberculosis Association and the Hennepin County Medical So- 
ciety Dr Pottenger’s title was “The Responsibility of the General Practitioner 
in the Tuberculosis Program of the Future ” 


Dr A C Griffith (Fellow), Governor of the College for Missouri, was recently 
elected President of the Kansas City Southwestern Clinical Association 


Dr Edward W Krumbhaar (Fellow) Philadelphia, and Dr Howard Dittrick, 
Cleveland, were appointed by the Department of State of the United States Govern- 
ment as delegates from the United States to the Tenth International Congress of the 
History of Medicine, at Madrid, September 23-29, 1935 They, with Dr Henry E 
Sigenst, Baltimore, also served as delegates of the American Association of the 
History of Medicine at the same Congress 


Dr Joel J White (Fellow), Lieutenant Commander, has been selected for, and 
promoted to Commander, Medical Corps, U S Navy Dr White has been detached 
from duty on the Staff of Commander Aircraft, Base Force, U S Fleet, based at 
San Diego, California, and assigned to duty with the Mayo Foundation, Rochester, 
Minnesota, for a special course in internal medicine 


Dr Louis Faugeres Bishop, Jr (Fellow) presented a paper on “Recent Ad- 
vances in Diagnosis and Treatment of Coronary Thrombosis ” on November 20, 1935, 
at the meeting of the Southern Medical Association in St Louis On the same day 
a paper on “A Report of Correspondence with Physicians in the Tropics on In- 
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vestigation of Coronaiy Thiombosis” was presented befoie tbe American Society 
of Tropical Lledicine, St Louis, by Dr Louis Faugeres Bisbop (Fellow) and Dr 
Louis Faugeres Bisbop, Jr 

Di L D Sargent (Fellow), Wasbington, Pa, was elected Councilor of tbe 
Eleventb Pcnnsyhania District and a Censor of the Pennsylvania State Medical 
Society at its last annual meeting in October 


Dr William Egbert Robertson (Fellow) was made President-Elect of tbe 
Pbiladelpbia County liledical Society at its last annual meeting Dr Robertson is 
Emeritus Professor of tbe Theory and Practice of Clinical Medicine at tbe Temple 
University School of Medicine Dr Louis H Clerf (Fellow'), Philadelphia, w'as 
elected Vice-President 


Sir Aldo Castellani (Fellow-), formerly Professor of Tropical Medicine of 
Tulane Unnersity of Louisiana School of Medicine, is supervising the Italian Medi- 
cal Corps in Ethiopia 

Dr Sahatore Lojacono (Fellow), Superintendent of Morgan Heights Sana- 
torium, ]\Iarquette, Michigan piesented a paper on “Tuberculosis in Finns of Mar- 
quette County ” at the November meeting of the Trudeau Society at How’ell, Michigan 


Dr John I iSIarker (Fellow) has been elected Vice-Piesident of the ^Mississippi 
Valley Medical Society This Society covers the States of Illinois, Missouri and 
low-a 


Dr Fred C Oldenburg (Fellow-), Cleveland, Ohio, w-as recently promoted to 
Assistant Clinical Professor of Medicine in the Western Reserve University School 
of IMedicine 

OBITUARIES 

DR GEORGE ELGIE BROWN 

George Elgie Brown of the Mayo Clinic, and Regent of the College for 
two terms (1929 to 1933), died m Rochester, Minnesota, November 28, 
1935, after an illness of two weeks with pneumonia He is survived by his 
wife, Irma, and his mother, Mrs Ella Brown, also by a sister, Mrs Esther 
Frost, and two sons, George, Jr , a medical student at the University of 
Michigan, and Hugh, a student at Carleton College, Northfield, Minnesota 
He was born m Grand Rapids, Michigan, July 16, 1885, and received 
his degree of Doctor of Medicine at the Unnersity of Michigan m 1909 
He served an internship under the late Dr Walter Courtney at the Northern 
Pacific Hospital at Brainerd, Minnesota, and it was at Brainerd that he 
married Irma Parker July 22, 1911 Together they w-ent to Miles City, 
Montana, where he engaged in an extremely active practice of general medi- 
cine, later developing internal medicine up to 1921 His interest m ac- 
curate scientific diagnoses w-as exemplified from the very first He was the 
first to develop in that part of Montana the complicated laboratory tests such 
as the Wassermann reaction, and introduced the first fluoroscope He 
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sought out Special opportunities foi clinical study, as well as extension of 
his knowledge in the basic sciences, as was shown by several months’ study 
at Harvard in 1914 and at Johns Hopkins University in 1916 The war- 
time found him associated m France with the Rockefeller Foundation in 
1918 and 1919 

Coming to the Mayo Clinic at Rochestci, Minnesota, as hirst Assistant 
in medicine in 1921, he advanced rapidly in the Clinic and the Mayo Founda- 
tion (Giaduate School of the Univeisit> of Minnesota) to the position of 
Associate Piofessor of Medicine in 1927 

George Brown had wide association and membership in the usual and 
especial medical societies In addition to the local, county, state and na- 
tional, he had membership in the American College of Physicians, Ameri- 
can Societ}’^ for Clinical Investigation, Association of Ameiican Ph}sicians, 
American Association for the Advancement of Science, Central Interurban 
Clinical Club, Central Societ}'^ foi Clinical Rescaich, Minnesota Societv of 
Internal Medicine, Minnesota Pleait Society, Aineiican Pleait Association, 
Sigma Xi, and Phi Rho Sigma In addition, he took an acti\e interest, 
both as to attendance and program building, and was a prolific contiibutor — 
approximately one hundred and fifty articles in pei lodicals, systems of medi- 
cine and textbooks, and two monographs, and during his last illness and 
while sick in bed was working upon a number of manuscripts His bibli- 
ography manifests the widest range of interest, as did his clinical interests 
and contacts, but in recent years he delved deeply into the problem of pe- 
ripheral vascular disease, and in this field he became an international au- 
thority At the tune of his death he was working upon a monograph on 
vascular diseases and hypertension He approached these problems evalu- 
ating the functional influence of the sympathetic nervous system, and his 
work is too well known to need further comment here 

He was gifted with a judicious balance of confidence in his oavii powers , 
with sufificient respect for traditional opinion, but not enough to insulate him 
against original thinking This combination, fortified by a fine personal 
capacity to stimulate assistants and associates, led to his veiy productive 
years and the fullest utilization of his great opportunities, with the wealth 
of clinical material at the Mayo Clinic at his disposal At the same time, 
while working as an original investigator, he was fully able to carry on as a 
clinician, to please and charm people, and give them the full benefit of his 
wide therapeutic experience Nevei, however, did he lose sight of the dut}- 
he felt — ^to add all he could to the understanding of our medical problems 
It IS proverbial, in all walks of life, that many attain their ambitions by 
ruthless appropriation of the opportunities, the actual work, or the resources 
of others Never could this be said of Dr Brown He beautifully ex- 
emplified the glory of our guild — the desire to share not only with humanity 
but with all of his fellows the best of his mind, his heart and personality 
These powers helped him to become one of the best of traveling companions 
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He was meticulous m his dress and personal appearance He enjoAcd 
relaxation, music, good food, stimulating reading, and he had a wide inter- 
est m world aftairs 

It is thus. 111 his untimely passing, that his multitude of friends feel a 
crushing loss 

E L Tuohy, M D , F a C P , 

Governor for Minnesota 

DR LEWIS MANN SILVER 

Dr Lewis Mann Siher (Fellow), New York City, died August 14 of a 
fractured skull, as a result of a fall , aged seventy-five years 

Dr Siher was horn m Brookljn m 1860, attended Phillips Academy at 
A.ndovcr, jMass , and vas graduated from Yale University with the AB 
degree in 1882 He recened his medical training at Bellevue Hospital 
iMedical College, giaduating in 1885 He did postgraduate work in Munich 
and Vienna At the time of his death he was a member of the courtesy 
staff of the Babies’ Hospital and assistant at the Vanderbilt Clinic of Co- 
lumbia Lhnversity College of Physicians and Surgeons He was the author 
of a number of publications 

Dr Silver belonged to the New York County Medical Society, the New 
York State Medical Societ} , the New York Academy of Medicine, the Medi- 
cal Society of the Greater City of New York, the American Medical Asso- 
ciation and the Society of Alumni of Bellevue Hospital He had been a 
Fellow of the American College of Physicians since 1921 In addition to 
his medical societies, he was a member of the Yale Club, the Yale Alumni 
Association, the New England Society, the Vermont Society, the New 
Hampshire Society and the Sons of the Revolution 

Robert A Cooke, M D , F A C P 

Governor for Eastern New York 

DR EDWARD W JACKSON 

Dr Edwaid W Jackson was born m Albion, N Y , June 21 1877, and 
died on October 2, 1935, in Rochester, New York, of his third cerebral 
hemorrhage 

Dr Jackson graduated from Albany Medical School m 1907 and prac- 
tised m Little Falls, N Y , for three years A severe automobile accident 
caused him to give up his work and after his recovery he devoted two years 
to study in various medical centers in Europe, notably in London with Drs 
MacKenzie and Lewis Returning to the United States he began the prac- 
tice of cardiology and internal medicine in Rochester 

During the World War he served as Captain in the Medical Corps and 
acted as cardiologist at Camp Greenleaf and m Carlisle, Penna After the 
war he resumed his work and continued as cardiologist and chief of the 
Heart Clinic at the Genesee Hospital, having first received his appointment 
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in 1913 He was a membei of the state and county medical associations 
and of the A M A , the Rochester Academy of Medicine and was elected a 
fellow of the College of Physicians in 1924 He was a member of the 
Yonondio Lodge, F and A M of the Damascus Temple, and the American 
Legion 

Cardiovascular disease forced him to give up his practise in Rochestei, 
and during his latter years, his life was a long struggle with ill health He 
went, successively, to California, Texas and Florida, attempting twice to re- 
sume a small amount of work m his specialty, but each time his reserve was 
msufificient, and he was forced to give up 

Dr Jackson was a very earnest student of medicine and a man of tre- 
mendous capacity for work His sympathetic and kindl} nature endeared 
him to his patients to whom he gave his time and energ)’- unstintedly, and 
thereby, no doubt, hastened his untimely death 

Roscoe pi Knowltox, M D , F A C P 

DR THOMAS CHALMERS 

Di Thomas Chalmers (Fellow, 1919) deceased, Novembci 16, 1935, 
was the son of an eminent New York physician, and a membei of an old 
and important New Yoik family His mothei was a Vnginian of long 
American lineage and distinguished family 

Dr Chalmers received his pieliminaiy education in vaiious private 
schools in and about New York City, and finally entered Pimceton Univer- 
sity, from which, however, he did not graduate Dmung his youth he was 
deeply interested m athletics, and took an active pait m school and college 
woik of this charactei He graduated m medicine fioin Bellevue Hospital 
Medical College in 1897, substituted foi a time on the Thud Division of 
Bellevue Hospital, afterward seiving in one of the out-patient depaitments 
of that institution 

In his youth Di Chalmers became a membei of Company F of the 
Seventh Regiment of the New York National Guaid, and remained with 
this organization at the time of the Spanish Ameiican Wai when he was 
transferred to the Twelfth Regiment of the New York National Guaid as 
Captain and Assistant Surgeon He served with this oiganization and on 
the Brigade Staff in Puerto Rico, and remained with the Aimy during the 
Philippine Wars, serving with distinction, and with the rank of Major, 
Medical Department 

On his return from the Philippine Islands, he again opened practice in 
West Ninth Street, New York City, where he remained until the formation 
of the colony at Forest Hills, Long Island, and he was one of the earliest 
physicians in this colony, and did much to establish a high standaid of 
ethical and professional life in this part of Long Island 

Dr Chalmers was actively interested in medical politics and for many 
years was a delegate to the American Medical Association He was presi- 
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dent of the Queene County J\ledical Societ} , and was largely instrumental in 
the building of the Queene County Medical Building He acted on nu- 
nieious committees in connection with the health actnities in this part of 
Long Island, and was a membei of the New Yoik Academy of Medicine, 
of tlie Ad-visoiy Council of the Commissioner of Hospitals, and on nu- 
meious other committees of professional organizations 

Di Chalmers maiiied Miss Elizabeth Ducat on August 1, 1911 He 
was the fathei of thiee children 

Dr Chalmeis was well knowm for Ins high piofessional ability, his pub- 
lic spirit, his generous friendships, particulaily to the younger members of 
the profession, and for his unswerMng devotion to the highest standards of 
ethical medical practice More than usual he possessed the powei of at- 
tracting friends, both m and outside of his piofession Up to the very day 
of his death, he w'as actively engaged in public duties of many kinds be} ond 
that which he gave to his own profession, and his patients He w^as a fine 
citizen, a good soldier, and a high representative of his piofession 

H\rlow Brooks, M D , F A C P 

DR ALEXANDER MCNIEL BLAIR 

Di Alexander McNiel Blair w'as born m Buffalo, N Y , July 30, 1873, 
and died at his home in Southern Pines, N C , November 27, 1935 

Receiving his early education m the public schools of Buffalo and 
Niagara Univeisity, he graduated from the Medical Department of the 
Umversit}'- of Niagara in 1897 He settled in Southein Pines, N C , in 
1903, where he was actively engaged m practice save for the summer months, 
w Inch he spent in Bethlehem, N H , also in active work His postgraduate 
wmik was done at Harvard University, Polyclinic Postgraduate Hospital in 
Philadelphia, Children’s Hospital in Boston, and the Royal Victoria Hos- 
pital in Montreal He was a member of the Volunteer Medical Service 
Corps during tlie World War, and at the time of his death was a member 
of the staff of the Lee County Hospital, Sanford, N C He became a 
Fellow of the American College of Physicians in 1925, and in addition held 
membership in the Moore County Medical Society of which he was Presi- 
dent, the N C State Medical Society, the Tri State Medical Society, and 
the Southern Medical Association, as well as being a Fellow of the American 
College of Radiology 

Dr Blair w^as actively interested in social and civic matters in his com- 
munity, was a director m the Citizens Bank & Trust Co , and a member of 
the Presbyteiian Church His chief medical inteiests were diseases of the 
chest and stomach, though his wmrk was not entirely limited to these phases 
of internal medicine At the time of his death, he was the oldest practi- 
tioner in service in Southern Pines 

C H Cocke, M D , F A C P , 
Governor for North Carolina 
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DR ALBERl EDWARD ROUSSEL 

Albert Echvaicl Roussel (Fcilon) \\as bom in Philadelphia, September 
17, 1863 He attended public and prnate schools and also studied undei 
piivate tutors, later passing entiancc examinations, admitting him to An- 
napolis In 1882 Di Roussel was giaduated fiom the Jefferson IMedical 
College of Philadelphia, he served as interne in the Philadelphia Ortho- 
paedic Hospital and Infiimary foi Ner\ous Diseases, 1882-83, interne, 
Philadelphia General Hospital, 1883-84, served as externe in neurologj, 
Hospital de la Salpetiere, Pans, 1885-87, and as externe in internal medi- 
cine and venereal diseases, St Louis Plospital, Pans, 1887-88 

In 1888 Dr Roussel puisued postgraduate studies m neurology and 
internal medicine at Heidelbeig, Berlin, London and Pans Upon his re- 
turn to America he was appointed lecturei in phjsical diagnosis, Medico- 
Chiiuigical College (1889-90) , he became Associate Professor of Medicine 
and Clinical Medicine in the same institution m 1900, a position uhich he 
held until the merger of the Medico-Chirurgical College and Hospital with 
the University of Pennsylvania in 1916 He was elected Assistant Pro- 
fessoi of Medicine in the University of Pennsylvania Graduate School of 
Medicine in 1916, and m 1920 was elected Professor of Medicine, ably 
filling that chair until 1932, when he became Professor Emeritus 

Dr Roussel had served as Visiting Physician to the Polyclinic and 
Howard Hospitals, and held the position of President of the Staff at the 
latter institution for a number of years He was also Visiting Physician 
to the Eagleville Sanitaiium and to the French Consulate and Foreign 
Benevolent Society of Philadelphia During the World War he became a 
membei of the Medical Advisory Board and Special Medical Examiner foi 
the French Government for the State of Pennsylvania In 1907 Dr Rous- 
sel received from the Government of France, the decoiation. Officer d' Acad- 
emic, and in 1924 also that of Chevalier de la Legion d’Honneur, from the 
same source 

Dr Roussel was an honored member of numei ous medical organizations, 
e g , the Philadelphia County Medical Society, the Medical Society of the 
State of Pennsylvania, the Philadelphia Pediatric Society, the American 
Medical Association (Fellow), and the American Association for the Ad- 
vancement of Science He was President of the American Therapeutic 
Society in 1929, and First-Five-Piesident of the Philadelphia Medical Club, 
and since 1916 a Fellow of the Ameiican College of Physicians Dr Rous- 
sel contributed a numbei of ai tides to curient medical journals and he was 
the first to point out that Brill’s disease and typhus fever were the same 
disease 

Dr Roussel had an attractive peisonality and his piesence would cast a 
shadow of dignity over any gatheiing of physicians From personal ob- 
servation, during frequent and more oi less prolonged contacts, the writer 
IS convinced that he had a dearly demonstrated ability for straight thinking 
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and leliable clinical obseivation that enabled him to reach an accurate diag- 
nosis His services in the capacity of teachei weie highly appreciated by the 
Board of Trustees of the Univeisity of Pennsylvania, as shown by the fact 
that upon being retired fiom his professoiial duties he was immediately 
made Emeiitus Piofessor of Medicine liis career as a whole is destined 
to enduie for a long time in the minds of his pupils and medical practitioners 
who sought his sei vices as a consultant The subject of this sketch was 
quite familial with French medical hteratuie, on which he drew freely while 
teaching his medical classes 

Dr Roussel was a membei of the Board of Governors of the Penn Club, 
with which he was piommentl} connected during many years He was fond 
of hunting and, exceedingl} so, of fishing 

Dr Roussel is sur\ned by his widow, Mrs Albeit E Roussel, w^ho w^as 
a Miss Finn, and belonged to a socially prominent family of Baltimore, a 
son. Albeit E Roussel, Jr , and a daughter, Mrs J Graham French 

J M Anders, M D , M A C P , 

Philadelphia, Pa 



NOTES ON MEDICAL EDUCATION AND MEDICAL 
INSTITUTIONS IN MICHIGAN 

The appioaching Geneial Session of the Amciican College of Physicians, 
which IS to be held in Detioit and in Ann Aibor, will gne to the nienibcis of 
the College an oppoitunity to acquaint thenisehes with the present status of 
medical education and of medical institutions in the two chief medical centeis 
of the State of IMichigan This approaching event should, therefore, lend in- 
terest to the following brief sketch of the de\elopment of the schools of medi- 
cine and of the hospitals which will furnish the clinical features of the 
program 

The long and stoim> histoiy of the eaih settlements and tiadmg posts 
m the wulderness which has since become the State of Michigan, punctuated 
by warfare betw^een the wdiite settlers and the Indians, and betw een the forces 
of the French, the English, and latei the Americans, contains little that is 
pertinent to the later development of medical institutions Though Detroit 
W’^as settled OA’^er twm hundred yeai s ago, the gi cat hospitals and schools now 
existing w’'eie all founded wnthm the last century 

Yet, lest the medicine and surgery of those eailier pioneer da\s in the 
wilderness should be too readily considered as unimportant, it should suffice 
to recall that it w^as tow'^aids the close of this period ( 1822), w'hen Michigan 
was still a Territory, that William Beaumont, a surgeon m the United 
States Army stationed in the post at Mackinac, began his long senes of scien- 
tific observations and experiments on gastric function on the ti apper, Alexis 
St Martin, who had been left aftei recover} from a gunshot w'ound with a 
permanent gastiic fistula This classical investigation must be looked upon 
as Michigan’s fiist great contiibution to scientific medicine It still ranks 
m world medical histoi} as one of the major ad\ances in our knowledge of 
human physiology 

The history of medical education m Michigan is essentially that of the 
development of the medical school of the Unn ersitv of Michigan at Ann 
Arbor and that of the vaiious medical schools m Detroit wdnch haA’e been 
continued as the recentl} formed Wayne University College of Medicine 
During the era of proprietary medical colleges, small schools w^ere or- 
ganized at various times moDetroit and othei cities of the state, but they 
were short lived and of little importance 

The University of Michigan Medical School opened its doors to students 
111 1850 at Ann Arbor, and in 1869 the Detroit Medical College w^as in- 
corporated For half a century a fusion of these institutions was undei 
consideration Ann Arbor, in those earlier years a small city, had limited 
clinical facilities and, although the medical school was outstanding in the 
quality of its pieclimcal departments, many medical men both m Ann Arbor 
and Detroit believed that medical education in Michigm would be advanced 

1024 
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by the attachment of the Detioit school, with laige hospitals and a wealth of 
clinical matciial iindei its contiol, to the Medical Depaitment of the Um- 
vei sity 

Fiom the early eighties a numbci of confei cnees took place between the 
faculties of the tw^o colleges looking to an amalgamation The last confer- 
ence met wuth the Council on Medical Education of the Ameiican Medical 
Association m Detroit in 1916 

A plan of union w'as proposed b}’- the Council wdiich was accepted by the 
Regents of the University and the Trustees of the Detroit College The 
entiy of the United States into the World War arrested the negotiations 
and they w^ere not resumed After the ivar the University ot Michigan 
built Its great teaching hospital and it now' has the clinical facilities neces- 
sary to give a well rounded medical education 

Wayne University College or Medicine 

The first attempt to give systematic medical instruction m Detioit was 
the organization m 1864 of a preparatory medical school by the staff of 
Harper Hospital, wdiich ivas then used by the Government as a hospital for 
wounded soldiers of the Civil War The instruction w'as almost entirely 



clinical The venture w'as a success and m 1869 the school w'as expanded 
and incorporated as the Detroit Medical College, with a faculty of fourteen 
members 

Two of the pavilions of Harper Hospital were remodeled and made the 
college building Harper and St Mary’s Hospitals, with a college out-pa- 
tient department, furnished the material for clinical teaching The success 
of the college and the professional advantage which a teaching position may 
give excited the envy of othei medical men of the city In 1879 a rival 
college, the Michigan College of Medicine, w'as organized and, after a stormy 
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peiiod of competition, the two institutions amalgamated m 1882, under the 
name of the Detroit College of Medicine 

The chartei of the Detroit College of Medicine cxjiired m 1913 Under 
a new charter and name, the Detioit College of Medicine and Surgery, the 
college was i eorganized with faculty, equipment and curriculum brought up 
to modern lequirements The institution, however, did not have an ade- 
quate endowment and it had difficult)’’ in maintaining the desired standard 
of medical education In 1918, m ordei to save the college, its charter and 
property were taken over by the cit) This ended its proprietary character 
and it became a unit of the public school system of Detroit under the con- 
trol of the Board of Education 

The City of Detroit established Wayne University in 1933, and the 
medical college became the medical department of the University in 1934, 
under its present name, Wayne University College of Medicine 

Through all its changes m name and administration the present institu- 
tion is a direct continuation of the Detroit Medical College organized in 
1869 

The municipally owned Recening Hospital and the Herman Kiefer 
Hospital, with a combined capacity of 2,050 beds, are the main teaching 
hospitals of the college 


The Receiving Hospital 

The Receiving Hospital is operated by the City of Detioit and super- 
vised by the Public AVelfare Commission It vas founded in 1915 for the 
caie of the indigent and emergency cases It was le-organized in 1921 into 
a general hospital to include all services except obstetrics and contagious 
diseases, and was enlarged to its present capacity of 650 beds in 1927 The 
hospital still maintains a completely equipped emeigency department super- 
vised by the staff physicians During 1934, 62,984 cases received treatment 
in the emergency room, 20,892 of which vere subsequently hospitalized 
These hospital admissions weie distributed among the different sei vices as 
follows 


General surgerj 

6564 

Psychiatry 

5653 

Medicine 

5252 

Urology 

1039 

Gynecology 

1609 

KENT 

1007 


The hospital also maintains an out-patient department foi the fol- 
low-up care of discharged patients, to which there were 106,692 visits dui- 
ing 1934 The hospital also houses the City Physician’s Clinic which dui- 
ing 1934 had 368,239 visits Much of this clinical material is utilized foi 
teaching purposes 

The Receiving Hospital is the chief teaching unit of the Wayne Uni- 
versity College of Medicine Senioi students seive as clinical clerks seven 
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houis daily foi a total of twelve -weeks in iiitcinal medicine, including psy- 
chiatiy, neuiology and dei matology, foi foui weeks in gynecology and foi 
eight weeks in geneial surgeiy, including uiolog}, oi thopedics, and proc- 
tology Junioi students aie taught phjsical diagnosis and pediatrics on the 
wards, and surgery and internal medicine m the out-patient department 
Obstetrics and contagious diseases aie taught at the Heiman Kiefer 
Hospital 

The Herman Kieeer Hospital 

The Herman Kiefer Hospital is a specialized institution, having services 
foi all stages of tubeiculosis m any form, all acute communicable diseases 
and maternity cases There aie 500 beds for contagion, 65 maternity beds 
and 65 bassinets, and 763 beds for tuberculosis The institution is munici- 
pally owned and operated by the Board of Health 



Fig 2 The Herman Kiefer Hospital 


The contagious service is built on the unit, or pavilion plan, and the first 
building was erected m 1910 Construction of the new tuberculosis unit 
was begun in September 1927, and the building was opened for the reception 
of patients in December 1928 

This unit, with a capacity of 680 beds, is devoted to the care and treat- 
ment of tuberculous patients, who are admitted through the tuberculosis 
clinic of the Detroit Department of Health, housed in this building 

The structure is seven stories in height On the first floor are the ad- 
ministrative offices, the social service department, library, record room. 
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physicians’ offices, offices of the musing excculnes, tnhciculosis clinic and 
health depaitment laboialoi les, as well as a modem and well equipped N-ra} 
dcpai tment 

The second, thud, fouilh, fifth and sixth floois aie de\otcd to the hous- 
ing of patients Ihe looms aic eithci single loonis or for tivo patients, 
theie being no waids, and most of them liaie porches In fact, about 80 
per cent of the patients can be placed on porches at one tune Each room, 
in addition to having piettily decorated furniture, is equipped with a radio 
head set A microphone placed in the auditorium wall enable speakers to 
give health talks to the wdiole patient population 

The suigical service occupies the entiie seventh floor, excepting the 
wings, wdnch are devoted to heliotherapy There are five operating rooms, 
one of which has an amphitheater which seats 50 persons Advances in the 
study and treatment of tubciculosis have brought forth coi responding ad- 
\ances m tuberculosis suigery, and the instrument, dressing and sterilizing 
looms on this flooi are equipped m the most up-to-date manner 

The space devoted to heliotheiap> is divided into tw^o sections, one side 
foi w^omen and the other for men Each section is divided into compart- 
ments, one to be used for artificial sunlight and equipped w'lth carbon arc 
lamps, and the othei with an open loof for tieatinent by direct sunlight 
Ultra-violet ray transmitting glass is also used in all of the patients’ bed- 
rooms 

The value of the grounds, buildings and equipment is $9,000,000 00 
Operating expenses are m excess of one million dollai s per year 

The hospital is a part of the teaching service of the Wayne University 
School of Medicine and affiliates with the vaiious general hospitals m teach- 
ing their internes contagious diseases, tuberculosis and obstetrics It also 
has a three-months’ couise in contagious diseases and tuberculosis foi senior 
nurses, and has affiliations with 16 diflFerent hospitals 


In addition to the Wayne University College of Medicine and its two 
chief hospitals the members of the College will be inteiested m a numbei of 
other medical institutions in Detroit w'hich will contiibute valuable features 
to the progiam of the meeting 

Harper Hospital 

Harper Hospital, one of the largest and oldest institutions in the city, 
was founded in 1859 through the geneious gift of Walter Harpei, wdiose 
name the hospital bears At that time, an additional eonti ibution was made 
by Nancy Martin, wffio gave a tiact of five acres on Woodw'^ard Avenue (on 
winch she had a market garden), togethei with othei lands, to the new 
institution During the Cnil Wai, the Federal Goveinment decided to 
establish a hospital foi soldiers and sailois in the city, and the land w'^as 
leased to the government foi this purpose The w^ooden buildings which 
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1864 


Fig 3 

wcie then erected housed the sick and wounded soldiers until 1865, when 
the buildings neie turned oiei to the tiustees, and the institution has been 
conducted as a geneial hospital evei since In continuation of the tradition 
of wai-time service, Base Hospital No 17 was sponsoied by Harper Hos- 
pital 111 1917 It went oieiseas in July of that }ear, and was stationed m 
Dijon until 1919 This lesene unit has been continued as 17th General 
Hospital 

With growth of the city, and undei the guidance of a Boaid of Tiustees 
which has ever been keenl} inteiested in medical pi ogress, expansion fol- 
lo\\ed, and in 1883 the new building (facing John R Street) was completed 
Later years saw the completion of man} other units which weie made pos- 
sible by the geneious gifts fiom citizens In 1913, the Hudson Building 
(containing private rooms and waids), and the Buhl Building (housing the 
out-patient department) were completed In 1918, a new operating 
pavilion was occupied, and 1928 saw the completion of the eight story build- 
ing facing Blush Street 

The Fairand Training School for Nurses (one ot the fiist established 
in this country) was opened in 1883, at first occupying the “ Swain Home ” 
As these quarters became inadequate, McLaughlin Hall was erected in 1921 
to house the nursing staff and pupil nurses 

The laboratory, equipped for both routine woik and research work, oc- 
cupies the entire seventh floor of the center building The department of 
roentgenology occupies extensive quarters on the first floor Its equipment 
includes super-\ oltage therapy appaiatus (700 K V Constant), as well as 
experimental x-ray diffraction and neutron-ray apparatus 

The out-patient department was foimally established in 1883, it out- 
grew Its old quarters, and in 1914 occupied the new Buhl Building About 
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treated yearly, the number of daily visits 

ipped as a general hospital, and leceivcs 
Lgious diseases It has a capacity of 625 
endowed ward beds 
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Fig 4 Harper Hospital Building erected in 1928 
Henry Ford Hospital 

In the year 1909 it became manifest to the medical piofession and pubhc- 
spirited citizens of Detroit, that the city’s hospital facilities had not kept 
pace with the amazing progress made m other fields Theie was then 
formed the “ Detroit General Flospital Association ” of which body Mr 
Henry Ford was a member, and of which he later became Chairman of the 
Board of Trustees The purpose was the development of a hospital for 
Detroit under the name of the “ Detroit General Hospital ” 

Two years later, namely, in 1911, ground was broken for the new insti- 
tution and a building program begun Ihe work did not progiess as was 
expected, so that with incompleted buildings, and with about one-third of the 
needed sum in hand, the original plan was enabled to continue only through 
Mr Ford’s vision and generosity 
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In June 1914, fi\e years aftei the incoiporation, and three years aftei 
the building program had begun, Mi Ford made an offer to take over full 
responsibility for the development of the new hospital This offer was im- 
mediately accepted 

These chronological details tell the story of how the Henry Ford Hos- 
pital came into existence 

The Heniy Ford Hospital was mcoiporated undei the Lavs of the State 
of Michigan on September 15, 1915 It is a general hospital with a bed 
capacity of 600, offering sei vices to both m-patients and out-patients m all 
branches of medicine, surgery pediatrics and obstetrics 

The hospital has been legistering about 15,000 persons as patients a 
}ear Recently the 227,300 mark was passed 

In 1925 a School of Nursing and Hygiene vas opened and operated m 
conjunction with the hospital 

In the laboratories of the hospital facilities for reseaich have been pro- 
Mded and from these laboratories as well as from the clinical departments 
a program of unusual interest nia} be expected 

The Grace Hospital 

The Grace Hospital vas founded m 1888 Iia a group of public spirited 
citizens who contributed the cost of the original buildings and established 
an endowment fund of $100,000, which was later increased to $300,000 
The site of the Hospital, at the coiner of John R St and E Willis Ave , 
vas contributed b^ one of the founders 

In 1910 an addition of four stories was built which included an x-rav 
suite a group of operating rooms, a pediatric service, and a gioup of lab- 
oratories, togethei with accommodations for 50 additional private and semi- 
pn-vate patients 

The growth of the cit> soon placed added responsibilities on the Board 
of Trustees In 1919, directly aftei the War the Board instituted a con- 
struction program to cover a period of ten 3 ears and to involve the ex- 
penditure of $2,500,000 

Between 1914 and 1930 the original Mam Hospital Building on John R 
St was extensivel}’^ reconstructed and improAed An obstetric ward and a 
urological unit were provided, and the roentgenologic equipment was mod- 
ernized In 1926 a third addition to the Mam Hospital was built, which 
included an out-patient clinic serA ice and 30 additional private rooms 

In 1929 a campaign for $1,850 000 AA'^as carried through successfully for 
the purpose of increasing the bed accommodations m the mam hospital, and 
as a result of this campaign the Memorial Building of the mam hospital was 
constructed on the Brush St frontage 

In 1912 a member of the Board of Trustees donated a site and a building 
on West Grand Blvd , as a memorial to his deceased daughter After al- 
terations, 57 beds were provided, and thus a branch hospital, known as the 
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Miiiam Memoiial Bianch of the Giace Hospital, was opened, winch has 
given a much needed communit} service to the West Side for man} years 
In 1919 a Nnises’ Home for the Miriam Memorial Bianch was built 
In 1929 the hist unit of a new hospital building at this bianch hospital was 
constiucted 

In 1889 the 1 raining School foi Nurses was organized and the first 
Nurses’ Home, constructed later, was the gift of a public spirited woman 
In 1931 a new Nurses’ Home was erected at a cost of $600,000 This 
addition was occupied first in 1932 

The building of the new Nurses’ Home permitted the expansion and im- 
piovement of the School of Nursing, with installation of modern pedagogic 
equipment The development of the Training School and the standards in 
nurse-teaching have kept pace with the growth of the Hospital 

In the 47 years of its existence, the Hospital has cared for over 325,000 
bed patients In 1935 the capacity of the Hospital was 527 beds In 47 
years it has given relief to over 1,000,000 ambulatory indigents The cost 
of the latter has been partly pro\ided by the Detroit Community Fund 
through the Council of Social Agencies 

For more than tw’^o generations some of the leading representatives of 
the medical and surgical profession have served on the staff of this Hos- 
pital, and many of the prominent citizens of Detroit have been members of 
its Board of Trustees 

Children’s Hospital or Michigan 

On November 12, 1886, a group of Detroit women w'Jio w^ere interested 
in child welfare met and organized the Children’s Free Hospital Association 
The first hospital w'ork of this Association w'as begun on a ward in Harper 
Hospital Two years later, however, a temporary hospital w'^as established 
in a house at Seventh and West Fort Streets In 1896 a generous gift from 
a prominent citizen of Detroit made possible the construction and endow- 
ment of the present building In 1922 a merger was effected with the 
Michigan Hospital School wFich possessed a building in the country at 
Farmington, and the merged institutions assumed the name of the Children’s 
Hospital of Michigan This made it possible for the acute medical and 
surgical cases to be cared for m the city hospital, w^hile the Hospital School 
building at Farmington was used as a convalescent home 

Since this merger, many new facilities have been added New^ wings 
have been constructed to the mam hospital and additional buildings have 
been erected at Farmington A nurses’ home, a new out-patient depart- 
ment, a new roentgenologic department and new laboratories have all been 
added to the facilities of the city hospital The city branch now has a ca- 
pacity of 239 beds and the country branch has 240 beds The hospital cares 
for all illnesses of children excepting pulmonary tuberculosis and contagious 
diseases The hospital is governed by a permanent Board of Trustees It 
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IS suppoitecl b} the income fiom its endowment fund, contributions fiom 
paients, receipts from the care of city, county and state patients, .md by 
funds allotted by the Detioit Commumt} Fund 



Fig 6 Children’s Hospital of Michigan 


In 1934, 6,449 patients were admitted to the hospital and 73,822 da} s' 
care were gnen, 7 800 new patients weie cared for in the out-patient de- 
partment and 84,000 patients’ visits were made there, 550 patients were ad- 
mitted to the Convalescent Home and were given 65,846 clays’ care 

The hospital maintains a school for teaching pediatric nursing to senioi 
students fiom accredited training schools and to postgiaduate students 

The Wayne County Medical Society 

The Wa}ne County Medical Societ} was oiganized as a bianch of the 
Michigan State Medical Society in 1849 The law nuclei which it operated 
was lepealed in 1851 The Detroit Medical Society functioned as its suc- 
cessor until 1866, when it was leorganized under its old name In 1876 the 
Society was mcorpoiated and had an active peiiod of several years Pio- 
fessional interest became divided by the organization of the Detroit Academy 
of Medicine by the faculty of the Detroit Medical College and the Detioit 
Medical and Libiary Association 

The W^ayne County Society was kept alive by a small socially congenial 
group 

The Medical and Library Association, at that time the dominant society 
of the city, was compelled, by the adoption of the present membership le- 
quirements of the Ameiican Medical Association, to disband and transfer its 
membership to the Wayne County Society, which then became the powerful 
organization that it is today In 1909 it purchased a property and added to 
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it d libiaiy building and an anditoiium Lalei the libiaiy was put in chaige 
of the public hbrai} of the city, and with the oiganization of Wayne Uni- 
versit} It was transfeiicd to the medical department and is now housed in 
the college building In 1932 the Socict) removed to its piesent building 
acquired thiough the genet o^ity of a public minded citizen It is now the 
center of medical activit} m the city It has a membeiship of over 1,500, 
the fourth laigest count} medical society in the countiy Its club features 
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Fig 7 The Wajne County Medical Society Building 

make it a popular daily meeting place foi medical men Through its various 
committees it takes a prominent part m civic affairs of medical interest, 
especially m the fields of social service, the medical care of the indigent and 
the safeguarding of the proper interests of the medical profession 

THE UNIVERSITY OF MICHIGAN MEDICAL SCHOOL, 

ANN ARBOR 

The University was founded m 1817 when the Governor and the Judges 
of the Territory of Michigan, which then had a population of less than 
* Contributed by Frederick G Novj, M D , ScD , LL D , Dean Emeritus of the Medical 
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7.000, passed an Act establishing the Catliolcpistcniiad oi University of 
Michigania This Aet ])iovidcd foi ihiitecn pi ofessoi sliips, designated 
as didaxia, one of which was specified as latiiea oi medical sciences The 
sponsois of the Act weie John Monteith, a Picsb}tenan ministei, Gabriel 
Richard, a Flench priest, and A B Woodward, a Judge The germ of the 
idea of a medical school thus was incoipoiated m the pioposed structure, 
possibly the sponsois had in mind the case of Nathan Smith who first at 
Dartmouth and later at Yale constituted the whole medical faculty 

A new Act was passed in 1821, repealing the foimei one, and ci eating a 
Univeisity of Michigan at Detioit The Trustees of the new University 
did little more than to secure from Congiess the grant of A'aluable lands for 
its support, some of which they promptly sold at a very low figure 

On January 26, 1837, Michigan, then having a population of about 

100.000, was foimally admitted as a State into the Union Shortly before 
this date, the Supei intendent of Public Instruction, the Reverend J D 
Pierce, a giaduate of Brown, presented a comprehensive educational plan, 
based on the Piussian system As a lesult, the Legislatuie of the new 
state, on March 18, passed the Organic Act establishing the University of 
Michigan , and tw'o days later another Act was passed locating the University 
at Ann Aibor In the first Act it w^as specified that the University was to 
consist of three departments The Department of Literature, Science and 
Arts, the Department of Law, and, the Department of Medicine The 
first of these departments w'as opened in September 1841 

The Depaitment of Law, perhaps, should have been the next to be 
established, but in January 1847, a petition w'as presented to the Boaid oi 
Regents asking for the organization of the Medical Department Owing 
to an adverse legal opinion no action w^as taken at the time How^ever, a 
year later, the Board formally adopted a repoit wdiereby the School was 
established, money was appropiiated foi a laboiatoi}^ building, and pro- 
fessors were appointed After some delay, due to lack of funds, the Medi- 
cal Building was finally completed and when its doois were opened to stu- 
dents 111 the fall of 1850, a faculty of five pi ofessoi s w^ere on hand to give 
instructions 

The Medical Department was the first piofessional school established 
at the University This example of Michigan m providing foi medical 
education at a university was taken up, laigely by the newdy foimed western 
states At the present time 30 state unn'^ei sities have medical schools 
Moreover, the new Medical School w^as an integral part of the University 
and not a merely nominal connection as w^as often the case The professors 
were salaried and the equipment was provided by the University 

Because of its financial independence, the new^ medical school was able 
to cany out policies which otherwise might have been very difficult Thus, 
It started out with a course of two years of six months each In those days 
the course of mstiuction in the medical colleges of the countiy, almost Avith- 
out exception, extended only over four months The appi entice system w'^as 
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in vogue and since the insti action was gi\en latgcl} h} lectures and recita- 
tions it was icquircd for giaduation that the student cxlnbit evidence of 
having puisued the study of medicine and suigeiy foi tlie term of three 
j^ars w'lth some respectable piactitionei of medicine (including lecture 
teims) This picceptoiial S}Stem lasted for three decades 



Fig 9 University of Michigan Medical School, West Medical Building 

In 1878, the course was lengthened to two }eais of nine months each, 
and in 1880 to three years of nine months each This inciease in time was 
brought about by the introduction of laboratory couises and hospital in- 
struction In 1890, the couise was extended to four years of nine months 
each, thus permitting the furthei development of a giaded course for the 
teaching of the lapidly giownng basic sciences and the expanding clinical 
w^ork Anothei step taken at this time was the establishment of the fiist 
Combined Couise m Aits and kledicine This combination, though ciiti- 
cized at the time, has since been geneially adopted by othei universities 

The entrance requirements foi the Medical School in 1850 w'^eie much 
the same as those for entrance to the Literary College but giadually they 
were modified so that onty “ the elementary branches of an English educa- 
tion ” remained 

With the increase m the length of the course and the teaching of the 
new sciences it became evident that the requiiements for admission should 
be raised Hence, it w^as that m 1890 they weie advanced to a diploma from 
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the classical couise in an appio\ed high school, and a little later, in 1896, 
the requirement of certain languages and science subjects was made 
effective 

In 1909, the minimum lequirement foi admission was placed at two 
years of collegiate work, and in 1929, this was inci eased to 70 hours, and, 
in 1931, it was advanced to 90 semester houis 

The School which opened m 1850 with five professors now maintains a 
staff of 24 piofessois, 19 associate professois, 23 assistant professors, 78 
mstiuctois and 82 assistants, oi a total of 226 The dean is A C Fursten- 
beig 

Laboratories weie not a conspicuous part of the medical schools of 1850 
True, looms foi dissection were provided but the other sciences were eithei 
111 their infancy or as yet unboin The chan of Anatom} at the University 
was fiist filled by Moses Gunn who later became professor of surgery and 
eientually was called to Rush Medical College He was follow^ed by 
Coiydon L Ford who held the position foi 40 yeais Then came J P 
McMurrich who after 12 yeais of service accepted the chair at Toronto, 
his successor was G L Streeter who after a few years left to take charge 
of the newly organized Carnegie Institution in Baltimore The department 
was then combined with histology under G C Hubei and R E IMcCotter 
Histology as an offshoot of anatomy was recognized m 1877 as a sepa- 
rate study when a laboratory was equipped, and in 1879 by the appointment 
of C H Stowell, but in 1889 it was temporarily combined with ph}siolog) 
under W H Howell Aftei a short time the woik was taken over by G C 
Huber who carried on until his death in 1934 

At Michigan, some laboratory cheniistiy was at first given in the old 
Medical Building and with such success that it led, in 1856, to the construc- 
tion of the first chemical laboiatory in a state university, if not the first in 
the country The original small building was repeatedly enlarged and 
finally in 1909 the present laboratory was completed and occupied It was 
in the old chemical laboratoiy that physiological chemistry developed in the 
seventies The first chairs m this subject were filled at Yale by Chittenden 
and at Michigan by V C Vaughan at about the same time After a few 
years the chair was combined with hygiene, and Vaughan held the dual 
position until his retnement in 1921 FIis successor in physiological chem- 
istry is H B Lewis 

Physiology was first an appanage of anatomy undei C L Ford and a 
laboiatory was established in 1877, but the modem experimental phase 
began with Henry Sewall who entered on his work as professoi in 1881 
Because of ill health he was forced to retire and was succeeded in 1889 by 
W H Howell who held the position until 1892 when he went to Harvard 
and a year later to Johns Hopkins He was followed by W P Lombard 
who retired in 1923 to be succeeded by R Gesell 

Pathology was likewise in the early days combined with another chair, 
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namely medicine, undci A B P.dmci 7Vflcr Ins de.itli in 1887, an inde- 
pendent chair was created imdci H Gibbes, and laboiatoi} nork was in- 
stituted In 1895, the chair was lecombined with medicine under George 
Dock, the actual instiuctiou being earned on bj A S Waithin uho filled 
the chan until his death in 1931 His successor is C V" Weller 

Materia medica and theiapeutics ucre at fiist tied up with chemistry, later 
passed on to anatomy, physiology, ophthalmolog} and, again, with medical 
cheniistiy, oi given independence foi a shoit time In 1890, howe\er, the 
chair of Phaimacology was established under J J Abel who. in 1893, left 
to join the Johns Plopkins facult} He was followed by A R Cushny 
who, in 1905, was called to London and later to Edinbuigh liis successor 
IS C W Edmunds 

In 1888, the Hygienic Laboratory was built from a special appiopria- 
tion of the Legislature, and the first systematic instruction in bacteriolog) 
given in this countiy was begun undei F G Novy who retiied in 1935 and 
was succeeded by M H Soule 

It will be seen from the above that the importance of the sciences was 
early recognized and every opportunity was given for their development 
Today the School is provided with three large and commodious buildings 
for instruction and research in the basic sciences 

Of clinical instruction m the piesent sense, there was but little during 
the first two decades At first, some effort was made to give such instruc- 
tion in a summei session in Detroit but this was attended with little success 
The location of the medical school in a small city, such as Ann Arbor at 
that time, was decidedly unfavorable from a clinical standpoint and repeated 
attempts weie made to have the school lemoved to Detroit but with no suc- 
cess In the absence of hospital facilities the clinical staff invited physicians 
to bring in their patients on three mornings in the week for diagnosis and 
demonstration This custom had a beneficial result for befoie long patients 
did present themselves at these modest clinics They were then brought 
into the lecture room of the old Medical Building where they were examined 
before the class and, if need be, opeiated upon and then cairied to a private 
house for subsequent care 

In 1869, the beginning of a hospital was made when one of the foui 
professors houses on the campus was fitted out for that purpose This did 
not leheve the situation materially and, m 1875, the Legislatuie was pre- 
vailed upon to appropriate a small sum of money for a wooden pavilion hos- 
pital, of the type used during the Civil Wai, which was to be connected with 
the formei budding It was argued that a hospital would become so in- 
fected in time that it would be necessary to burn oi demolish it and replace 
it with a new one Howevei, the new pavilion hospital proved its need 
and the Legislature of 1879, 1881, and 1883 was pi evaded upon to make 
further appropriations, at no time exceeding $7,000, foi additions such as 
a women’s ward, a ward foi eye and eai cases, and a clinical amphitheater 

By 1889 the wooden hospital on the campus had more than leached its 
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limit and again the legislature was called upon to ielie\e an intoleiablc 
situation This tune it appiopnated what seemed to be a very large sum 
($100,000) foi the erection of a new buck hospital on the hill overlooking 
the Huron River In the following }ears repeated additions and extensions 
were made, but the conditions became fai fioin satisfactory because of the 
increasing demand foi medical and suigical seivice on the part of the 
citizens of the state Seiious thought was gnen to the building of a new 
and thoroughly modem hospital The Legislature was again appealed to 
and this time a grant of one million dollars was made Before construction 
was entered on we were invohed in the World War and the matter was 
postponed After the W ai it was clear that the amount appropriated would 
be insufficient and further requests were presented to the Legislature with 
the result that enough funds were provided to erect the present new hospital 
which was opened m 1925 It has a capacity of 835 beds and since some 
of the old buildings have been retained the entire hospital has a capacity of 
1,312 beds It is essentially a teaching hospital and as such is unique The 
most recent addition is a therapeutic pool primarily intended for cases of 
poliomyelitis 

A state psychopathic hospital was erected on the hospital grounds m 
1906 It was the first University building for psychiatric teaching to be 
established in this country It has a capacity of 62 beds and in the near 
future it will be enlarged to provide 90 beds 

Adjoining the mam hospital is the Simpson Memorial Institute for Medi- 
cal Research, opened m 1927, and primarily devoted to the study of per- 
nicious anemia and other blood diseases 

As might be expected, of the fiv’e original appointments to the faculty, 
three were clinical, namely, surgery, medicine and obstetrics, including dis- 
eases of women and children The specialties were to come later 

In surgery, m the interval of 63 years between Gunn and the present 
incumbent, F A Coder, there were six professors The surgery staff at 
present numbers 37 of whom 10 hold the rank of professor With two 
exceptions all are on full time Besides general surgery, there are sub- 
divisions of neuro-surgei y, orthopedics, thoracic surgery and urology 

The head of the Department of Medicine is C C Sturgis who is also 
the eighth appointee to the chair The staff consists of 27 full-time men, of 
whom 9 rank as professors 

The Department of Obstetrics and Gj^necology is in charge of N F 
Miller who is the fifth to hold that chair 

Ophthalmology and aural surgery was one of the first specialties to be 
recognized (1872) It was divided in 1904 and the present head of the 
former is F B Fralick while the Department of Otolaryngology is headed 
byA C Furstenberg 

Neurology was recognized as an entity in 1888 This work is m charge 
of C D Camp 
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Dermatology was introduced into the cuniculum in 1890 and is headed 
byU J Wile 

The Department of Pediatrics was dissociated from Obstetrics in 1901 
and ever since has been conducted by D M Cowie 

The chan of Psychiatry was established m 1906 and given to A M 
Barrett who is the piesent head of the Department 

Roentgenology was the last of the special chans to be created and the 
work IS now in chaige of F J Pledges 

A Depaitment of Postgraduate Medicine is maintained for the purpose 
of giving instruction to piactitioners Special couises are given in different 
parts of the state This work is in chaige of J D Bruce 
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GROWTH AND DEVELOPMENT OF FUNCTION IN 
BLOOD VESSELS AND LYMPHATICS 

By Eliot R Clark, M D , Philadelphia, Pennsylvania 

Problems relating to the growth and development of function in blood 
vessels and lymphatics are not restricted to the period of embryonic de- 
velopment and the growth period, but are met with throughout the entire 
life of the individual They play a particularh important lole in the 
reparative stages of inflammation, in the reaction to various forms of in- 
jury, and in the healing which fallows surgical operations The develop- 
ment m our laboratory of a special technic enables us to make observations 
of man} continuous hours daily, extending o\ er weeks and months, with the 
highest powers of the microscope, in which we can observe directly the 
minutest morphological details of the growth of blood capillaries, the dif- 
ferentiation of arteries and venules and their behavior in relation to func- 
tion, and the growth and behavior of lymphatic ^ essels 

The method, first worked out with the assistance of Mr Sandison and 
perfected and extended by a group including Drs R G Williams, H T 
Kirby-Smith, R O Rex, R G Abell, W J Hitschler, Mrs Clark and 
myself, consists of the permanent installation in the ear of a rabbit or other 
mammal of a double-walled transparent chamber, in which there is left a 
central round “ table ” space, in relation with the living tissue of the eai 
This space fills with exudate, blood cells and fibrin, which in turn is invaded 
by new tissues — including blood-vessels, lymphatics, connective tissue, and 
nerves — from the surrounding living tissues The thickness of the space 
varies m different chambers from 45 to 75 micra Modified types of 
chamber are also m use which permit the study of the original tissues of the 
ear, the introduction of chemical substances (Abell and Clark), and the ac- 
cess to the living tissue for experiment, transplantation or manipulation 
(R G Williams) No anesthesia is required during the observation period 
First the rate of growth of new blood capillaries will be considered 
They appear at the edge of the “ table ” at an average of seven days after 
the installation of the chamber and advance at a rate which \ aries from 0 2 
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to 0 6 mm a day, vmder favorable giowth conditions There is evidence 
that the rate of advance may he influenced hy tempciatuie, at least to the 
extent that marked lowering of the loom temperatuie may result in slower 
growth Theie is also evidence that the late of advance is affected hy the 
condition of the substances into which ihc capillaries aie growing Thus 
in chambeis with a minimum of distmhance, in places ^^hcre no hemor- 
ihages or inflammator} exudations have occuired for sc\cral days, the rate 
of growth IS appreciably reduced Howe\er, there is much still to he 
learned regaiding the phjsical and chemical factors which regulate the 
giowth of new capillaries, and studies in this diiection arc going on in our 
laboi atory 

Regarding the manner of growth of new blood capillaries, it has been 
possible to establish definitely that they glow hy the sending out of sprouts 
from preexisting capillaiics, in a manner similar to that established years 
ago m the transparent tails of amphibian larvae Pointed endothelial proc- 
esses are pushed out from the side of a circulating capillai} or i entile into 
the base of which the lumen gradually extends, and into which the nuclei 
aie carried hy the ameboid activity of then suiiounding endoplasm Ihe 
tip is constantly extended until it comes in contact with a blood capillar), 
venule or anothei sprout, when it forms a connection through which the 
lumen gradually extends The nuclei increase in numhei by mitotic division 
— a process which has been ohseived in the living rabbit No outside cell 
contributes to this endothelial extension In fact, such sprouts have been 
seen to giow through a fihiin network — which no fibroblasts had yet pene- 
trated and in vhich leukocytes could be easil) excluded as possible con- 
tiibutors The number of new spiouts for a given area varies enoimously 
— from an occasional single sprout to a density so great that the neighbor- 
ing sprouts are almost in contact with one another Many sprouts may 
glow out from the wall of a single capillaiy or venule Since this pioperty 
of growth IS probably common to endothelium of all capillai les and veins, 
it may be stated that, if suitable growth conditions are intioduced, the num- 
ber of capillaries of any region of the body may he increased many-fold 
within a period of two or three days 

However, growth processes also opeiate in the reverse diiection, and 
many of the newly formed capillaries retract or disappear, m some instances 
hy a process which is the revei se of sprouting, m others by what appears to 
be a dissolution of the endothelium Thus, in places not more than one out 
of 10 of the newly formed capillaries survives, while in others nearly all 
may survive Loss of capillaries is greater in the neighborhood of arterioles 
than in that of venules This process of revei se growth, while varying 
in rate, may occui so rapidly that short capillai les may nariow and retract 
within 24 hours 

Nearly as rapid as the giowth of new capillaries is the development of 
aiteries and veins, both of which are formed by the enlargement of capil- 
laries or parts of capillaries Within a few days a newly formed capillary 
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ma) enlarge to foim part of an aiteiiole or venule The determining 
factors as to uhich of four fates may befall a capillary (retention as a 
capillary, disappearance, or enlaigement to foim part of an aitery oi vein) 
lie chiefly m the two h} drodyn.umcal foices, blood pressure and amount of 
blood flow, as pointed out by Thoma m his histomechanical principles, the 
former legulatmg the thickness of the wall and the lattei the size of the 
lumen 

While the endothelium is the essential tissue of the vascular system, 
forming a complete lining piobablj for all paits of it, leading the way m all 
its giowth extensions and constituting a membrane thiough which occurs 
all interchange between the blood stieam and outside cells and spaces, there 
IS an elaborate de\clopment of accessory or adventitial cells outside, wduch 
ranges from the smooth muscle, connective tissue, elastic tissue wall of the 
larger arteries to scattered adventitial cells on capillaries and \enules These 
layers act as mechanical supports to the S3'Stem and also, in connection with 
the nervous system, as local regulators of the flow'^ of blood Regarding 
these tissues outside the endothelium w'e ha\e been able to make certain 
interesting observations 

The first adventitial cells on blood capillaiics appear vei> eaily in then 
formation, often on new' sprouts w'hich have not vet connected with other 
capillaries and practically in all cases soon after circulation staits m the new 
capillary In the tadpole’s tail their formation from the surrounding con- 
nective tissue cells has been established by Mrs Claik and myself, and we 
have obseived in the mammal the flattening on the newly forming capillary 
of cells from outside — from the arm) of fibi oblasts which usually invades 
the space along with the blood capillaries Peisistent study of some 40 such 
cells carried out during the past three w'eeks on a set of about a dozen capil- 
laries indicates that the original early quota may remain unchanged for 
weeks, although one cell was seen to undergo division into two In the 
capillaries m the rabbit’s ear they are as inert as we had found them in the 
tail of the tadpole, and we cannot agree with Krogh, who has rather un- 
fortunately termed them “ Rouget ” cells, that they play any pait in capil- 
lary contraction 

On the aiterioles theie is a rapid increase in the number of cells outside 
the endothelium, the exact origin and development of which have not yet 
been worked out However, the tempo and certain other details of de- 
velopment are of interest Within two or thiee days one sees on the 
arterioles, in place of the longitudinally arranged cells, a continuous layer of 
cells which encircle the arteriole Coincident with or following soon after 
this the arteriole becomes narrower Just how soon this cell may be called 
a muscle cell we do not know It apparently does not perform definite con- 
tractions and dilatations unless and until a'v'asomotor nerve reaches it Re- 
garding the latter. Dr R G Williams, Mrs Clark and I have been able to 
link up the inauguration and extension of definite contractions and dilata- 
tions with the ingrowth of nerves, b) the use of intravital methylene blue 
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Staining, and have proved the presence of active muscle cells \vhich pei- 
formed neive controlled conti actions on a \cssel which 10 days before had 
been a newly foimed capillary spiout We also obser\cd the extension of 
this undoubted conti actihty to muscle cells on parts of the vessel Avhich 
langed between 10 and 18 days of age We have evidence of definite 
muscle contractiht} on aitciioles 8 and 9 days old, respectively, \\hich must 
for the piesent stand as the minimum time m which a nen smooth muscle 
cell may develop While muscle cells de\elop on all arterioles and ap- 
parently maintain a persistent partial contraction, only a variable fraction 
of the new arterioles m a legenerated region are reached by vasomotor 
nerves, and it is onty the latter which develop topical contractions and dilata- 
tions Thus we have some chambers in which not a single arteriole showed 
this activity even aftei months However, we ha\e seen actne contractility 
develop as late as 7^ months aftei the growth of the arteiiole 

While capillaries ordinarily intervene between artery and vein, it has long 
been known that in the ears of rabbits, as m certain regions of other animals, 
there aie direct connections, or ai tei io-\ enous anastomoses It has been 
possible in oui chambers to obsene the behavior of such structures, to watch 
their de\elopment and to discover some of the factors which regulate their 
formation and persistence They are regulated m part, at least, by cir- 
culatory conditions 

In speaking of the de%elopment of the aiteriole we have leferred also to 
Its function Let us return briefly to consider the development of function 
in the capillary We may exclude the development of contractility m the 
capillary, since the most piolonged observation and rigid testing, first by 
Sandison and later by Mis Claik and myself, have coirvinced us that neither 
in the ear of the labbit nor m that of the dog does endothelium possess any 
such powei of contractility as is usually associated wuth control of blood 
flow This is of extreme interest and importance, of interest because the 
endothelium of capillaiies in the tail of amphibian larvae has undoubted 
active conti actihty (and suggests an evolutionary loss of this property fol- 
lowing the elaborate development of the nerve-muscle apparatus on the 
arteries in mammals) , and of importance because it directs the physiologist 
back to smooth muscle and ner^e in analyzing the control of peripheral cir- 
culation, perhaps saving him from a wuld-goose chase in an attempt to dis- 
cover the details of an endothelial contractility which probably does not exist 
in the mammal 

Regal ding the essential function of the capillary, how^evei, that of fui- 
nishmg a membrane through which interchange of substances takes place, 
It IS interesting that this function apparently staits as soon as circulation 
begins in a new capillary — perhaps earlier However, the newly formed 
capillaiy diflfers slightly from the older capillary in its consistency, for it is 
obviously softer and more tendei Thus newly foimed capillaries fre- 
quently become widened to a diameter three or four times the usual capillary 
size and are so tendei that small hemoi rhages from them are easily produced 
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by slight external picssuie oi e\en b} met eased blood piessuie This soft 
consistency changes lapidl}. espceiall} in those capillaries with abundant 
blood flow, and within a daj oi two the new capillary grows nai rower and 
IS more resistant to injui \ 

The soft consistenc) of the }Oung capillar) is a propeit) w^hich may be 
manifested b) well-established capillaries imdei the influence of chemical 
substances Theie is e\idencc that blood-\cssel endothelium ma) at any 
time, in icaction to ccitain chemical or mechanical stimuli, undeigo piogres- 
sue changes m consistenc) which aie eeidenced b) (1) mild sticking of 
leukoc)tes to the endothelium. (2) prolonged leukocyte sticking, (3) emi- 
gration of leukoc)tes (4) localized bulgings and hemorrhages, and (a) 
disintegration of endothelium Such changcb are most conspicuous m but 

not confined to inflammation _ 

The growth of lymphatics as obsciecd in the labbit's ear show's both 

similarities and diflfeiences when compaied with blood vessels i<e oo 
vessels, growth takes place b) the sending out of endothelial sprouts, into 
the bases of which the lumen giadualh extends All new )mp iatic en o 
thehum forms fiom preexisting l)mphatic endothelium, an increase 

in number by mitotic dn ision The lymphatic is no, molly closed, both clui - 

mg grow'th and subsequent!) , 

On the other hand, the growth of l)mphatics is much more spoiadic thai 

that of blood ^essels Thus in the man) chambers ^yhlch ha^e been - 

served, there ha^ e been great ^ ariations in the time an exten o in^^roy 

of lymphatics In some cases one or inoie l)mphatics laye 
w'lth the most ad\ anced blood capillai les, m others the rs ) inp ^ * 
not appeared on the table until a w'eck oi more after t ie space las 
pletely vascularized When l)mphatics advance aftei blood ^^ssels^ 
connective tissue have diflFerentiated, they show a decided tendency to ^ 
along a clear space next an aitery or a vein They may continue^ 
growth for weeks Because of the almost negligible pressui . . Ugg 

capillaries they may be compressed along their course, and terminal stre ches 
may be left completely isolated Such isolated ymphatics may F jor 
w'eeks, retaining their typical lymphatic endotheha proper les 
eventually reunite with othei lymphatics or may gradua y s lor 

'"''while lymphatics are normally closed, their contents 
through the w'all by light pressure H surrounded )y ie 
gelatinous intervascular material, openings so ma e c ose a o, tifinal 

ever, there is free fluid sunounding them, w'e have observe s 
openings to persist for days, w'lth an in-and-out movemen o ui 
cells 

The frequent close proximit) of venule and i 

break of the double endothelial wall, with hemorrhage mo i y P 
Such openings have, m our observations, always closed imrne ^ 
a mass of blood in the lymphatic While such a mass of erythrocytes 
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the lymphatic may be cleared out within 24 houib, some of the eiythrocytcs 
may, m the absence of massage, icmam in the bulbous tips for many da}s 
As for the development of function m the lymphatic, w^e have been im- 
pressed with the veiy slight amount of activity manifested by the lymphatic 
capillaries as w^atched m the h\ mg, under the conditions of our observations 
Theie is some passage of fluid into the new' eessels, but it is apparently slight 
in amount Thus floating cells m the lymjih may be seen bobbing back and 
forth foi minutes oi c\ en hours w'lthout pi ogi essing We ha\ e frcquentl} 
seen not only erythioc}tes but immigrated leukocytes remain in a lymphatic 
tip foi w'eeks The lymphatics pla} no significant pait m the removal of 
the enoimous amount of extravasated eiythrocytes and other debris which is 
present following the mseition of the chamber oi aftei a hemorrhage, and 
which IS lemoved wuthout then assistance In inflammator} conditions with 
edema the lymphatics become distended but usually show' even a diminution 
m flow indicating a blocking There is no noticeable difference in the latc 
or amount of connective tissue giowth m our chambers, W'hether lymphatics 
are piesent or absent Regions w'lthout lymphatics show' no evidence of 
distuibed physiology In shoit, oui own obseiv'ations on the behav'ior of 
living lymphatics coiroborate other studies on the sluggishness of lymph 
flow from pel ipheral parts of the body in mammals, in the absence of mus- 
cular activity They even raise the question as to whethei , m such i egions, 
lymphatics play any useful role whatevei 

The observations which have been piesented in this paper regarding the 
growth and behavior of blood vessels and lymphatics as seen through the 
microscope in the liv'ing mammal represent but samples of the studies which 
a new method has made possible They' form a mere beginning of a new 
analysis of that region which is of such fundamental importance in the 
anatomy and physiology of health and disease, namely, the peripheral region 
which includes the arteriole and venule, the blood and lymphatic capillary, 
the cells of the tissues, and, scarcely less important, the extrav'ascular, extra- 
cellular tissue spaces 

The paper was illustrated by lantern slides and by an eight minute motion picture film 
made with the assistance of Dr E A Swenson, which showed the circulation in new-grou ing 
and recently formed blood vessels, movement of blood cells in an isolated lymphatic, and 
contraction and dilatations of a new-formed arteriole and of a new-formed arterio-venous 
anastomosis 


REFERENCES 

Sandison, J C The transparent chamber of the rabbit’s ear, etc. Am Jr Anat , 1928, xli, 
447-473 

Clariv, E R , Kirby -Smith, H T , Re\, R O , and Williams, R G Recent modifications 
in the method of studying living cells and tissues in transparent chambers inserted in 
the rabbit’s ear, Anat Rec, 1930, xlvn, 187-211 
Clark, E R, Hitschler, W J, Kirby-Smith, H T, Re\, R O, and Smith, J H 
General observations on the ingrowth of new blood vessels into standardiaed chambers 
in the rabbit’s ear, etc , Anat Rec , 1931, 1, 129-167 
Clark, E R , Clark, E L , and Williams, R G Microscopic observations in the living 


moon \issiis wn lymph \ lies 


1049 


nbl)it of tli<_ iKU urowth of nor\ts md Uio tslablishiiKiU of nLr\c-controllecl contrac- 
tions of new K formed arte noks Mn Ir \nit , 19i4, 1\, 47-77 
Cl \RK, C R, and Ci \Kk, 1' L Obserx Uions on luing arterioxenous anastomoses as seen 
in transparent ebambers introduced into the i dibit’s ear, ^m Jr Anat , 1934, In, 229- 
285 

Clark R R , and Ci \Rk L 1 1 lie new formation of arterioxenous anastomoses in the 

rabbit '•ear \m Jr \nit l‘)34 1\ 4()7-4(i7 

SwmsoN, J C Contraction of blood xc'-seK md obscrxations on the circulation m the 
transparent eh imber m the rabhit s cai Anat Rcc , 1932 hv, 105-127 
Cl\rk, 1' R, and Ci SRK, F 1 Ob'-cre ations on chances in blood xasculai endothelium 

in the In mg animal \m Ir \nat F>32 Kit 385-437 

CiARK, F R md Ci 'Rk F 1 Obseixations on the new growth of Ijmphatic vessels as 
seen in tramp ireiil chambers introduced into the r dibits ear Am Ir Anat, 1932, h, 
49-87 

Cl \RK, E R and Ciark 12 L Further observations on In mg Kinphatics m the trans- 

parent chambers m the r dibits ear — their relation to the tissue spaces \in Jr Anat, 
1933 hi, 273-305 



THE PRESENT STATUS OF BRONCHOSCOPY IN 
BRONCHIAL ASTHMA 

By Louis H Clurp, D , F A C P , Philadelphia, Pennsylvania 


In s discussion of broncliicil asthma one should beai iii mind that patients 
sent as cases of asthma for investigation oi treatment often present signs or 
symptoms that do not conform to the textbook description of this condition 
In othei words, there are many pathologic conditions that simulate asthma 
and may be regarded clinically as such It is only b}- a careful study that 
the correct diagnosis is made The role of bronchoscopy m bronchial 
asthma therefore includes the investigation of the tracheobronchial tree to 
lule out certain conditions that might simulate asthma In addition bion- 
choscopy permits the collection of bronchial sccietions foi autogenous 
vaccine, and it affords relief by removal of obstructing secretions from the 
an passages The interest of the bronchoscopist is limited largel> to that 
form of asthma associated with evidences of tracheobronchitis, the so-called 
bacterial asthma Hypersensitiveness and the part played by bacteria as an 
etiological factor in asthma are pi oblems for the allergist 

The matter of diagnosis is often difficult Not infrequently patients 
with dyspnea, wheeze or cough of obscuie oiigin are referied to the bron- 
choscopist for investigation and it is found these aie clinical manifestations 
of hypersensitiveness On the other hand patients with a foieign body m 
the air passages or even in the esophagus not infrequently have been studied 
carefully from an allergic standpoint, and only later has it been discovered 
that theie was a good foreign body history wnth quite typical signs and 
symptoms 


One of the common and often most misleading symptoms which suo-- 
gest a provisional diagnosis of asthma is wheezing respiration It is 
usually described as “ asthmatoid wheeze,” a term which promptly offers a 
diagnostic possibility to those who are readily influenced by suggestion 
The wheeze, heard best at the open mouth and towards the end of expiration, 
should be considered as an audible manifestation of nan owing of the avzvay 
Mechanical conditions producing the wheezing sound are perfectly obvious 
to the bronchoscopist, namely, air being forced through a narrowed lumen 
In the patient with foreign body the narrowing is produced by the foreio-n 
body, swollen inflammatorv mucosa and secretions, in the asthmatic patient 
air IS being forced through a lumen narrowed by congestive or inflammatory 
changes, and with thick mucoid secretion adherent to its walls It has been 
described also as a symptom of laryngeal disease, of foreign body m the 
trachea or bronchi, of foreign body in the esophagus, of malignant or 
benign tumor of the treachea or bronchi, of compression stenosis or of 
stricture of a bronchus Why not describe it as “ wheeze ” oi " wheezing 
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lespiiation” without leference to asthma and then proceed to investigate 
it as a symptom indicative of partial obstruction to the airway ^ It is in this 
connection that bronchoscopy and at times esophagoscopy have given val- 
uable aid m establishing a coirect diagnosis and often effecting a cuie 
Illustratne cases are cited 

Case 1 A woman, acred 31 years leported to an Allerjjy Clinic for investiga- 
tion of wheezing respiration and a slight cough of three weeks’ duration Routine 
skin tests were carried out and tlie patient was requested to bring in a quantitj of 
house dust Following the third visit she w'as advised that all of the tests w'ere nega- 
tive and that she did not have asthma Curiously, the wdieeze disappeared at about 
that time being replaced by slight dyspnea and an aching sensation in the left chest 
She consulted another physician who examined her chest and referred her to the 
Bronchoscopic Clinic of Jefferson Hospital for investigation of atelectasis of the 
left lung Completed studies revealed a malignant tumor of the left bronchus 

Comment The symptom “ wheezing respiration ” led the patient to 
believe that she had asthma This provisional diagnosis apparently was ac- 
cepted at the Allergy Clinic, for no chest studies were carried out When 
the bronchial obsti uction became complete, producing atelectasis, the wheeze 
disappeared 

Case 2 A child, aged tw’o years, began to wheeze during August This was 
noted particularly during sleep There was also some dysphagia for solid food 
Later, slight dyspnea developed After several months it was observed that parox- 
ysms of dyspnea with wdieezing occurred whenever the child took any food A 
diagnosis of asthma was made and several foods were suspected Avoidance of these 
gave no relief The symptoms became progressively w'orse, epinephrine afforded 
some comfort On careful questioning it was found that the child had sw'allow'ed a 
large button about three weeks before the onset of symptoms Roentgen studies of 
the swallow'ing function revealed a non-opaque object in the cervical esophagus At 
esophagoscopy this proved to be a button Its removal seven months after it had been 
swallowed was followed by prompt relief of the asthmatic symptoms 

Comment The laige size of the foreign body together with the peii- 
esophageal swelling produced compression stenosis of the trachea which was 
responsible for the wheeze and later the dyspnea The dysphagia apparently 
was overlooked 

Foreign body as a diagnostic possibility should be excluded in every child 
presenting symptoms suggesting asthma A careful study of the history 
and symptoms, a thorough physical examination of the chest supplemented 
by a roentgen study will rule out foreign body in a majority of cases If 
in doubt a diagnostic bronchoscopy is indicated Wheezing respiration is a 
common symptom of bronchial foreign body 

Bronchoscopic obseivations in the cases of true asthma are of interest 
The noteworthy findings are collapse of the trachea and bronchi during 
cough and forced expiration, and the presence of abnormal secietions 
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Collapse of the Ttachea and Bionclu Model ate foiward bulging of the 
membranous wall of the tiachea dm mg cough is often obseived m childien, 
occasionally m adults, and is not considered pathologic In the noimal 
person there is a rhythmic movement of the tiachea and bronchi during 
respiration The bionchi elongate and dilate duiing inspiiation, during 
expiration they shoiten and contiact These changes aic paiticipated in by 
the entire bronchial tree The collapse obsened in ceitain cases of asthma 
differs fiom the normal phenomenon both in appeal ance and m the mecha- 
nism involved in its production At the beginning of expnation m many 
cases there is noted maiked collapse of the trachea In some the collapse 
is limited to the posteiior tiacheal wall, nhich, bulging foiwaid, becomes 
convex, and fits into the concavity of the anterioi wall of the trachea, the 
resulting lumen is ciescentic The forward bulging occurs during expira- 
tion and cough, and is in piopoition to the foice of the expiratory efifoit 
Occasionally the lateral tracheal walls also participate in the collapse, giving 
the lumen a ti langular appeal ance The lumen promptly retui ns to its nor- 
mal more oi less rounded appeal ance at the beginning of inspiration In 
many of these cases theie is an associated collapse of the walls of the bronchi 
including the orifices of the bronchial subdivisions These changes often 
are sufficiently marked to interfere with the intioduction of the bronchoscope 
which can be advanced onl} during inspiration This is not bronchial spasm 
The collapse is undoubtedly passive in nature, and one gams the impression 
that the tiacheal and bionchial walls aie being forced shut b> some external 
influence This phenomenon was discussed by F J Kalteyei in a previous 
report While not absolutely chai actei istic of the average case of asthma, 
It is unquestionably a pathologic state that is present m certain of the dif- 
ferent conditions clinically described as asthma 

T') eatment In my experience bronchoscopy has been employed only in 
cases that did not piesent any demonstrable etiological basis for then symp- 
toms or did not respond to ti eatment based on supposed causative factois 
With an occasional exception our patients had been studied fiom the stand- 
point of allergy , and the nasal accessory sinuses, the teeth and other possible 
foci of infection had been investigated Their status as to the presence oi 
absence of serious organic disease had been detei mined 

These patients could be divided loughly into two gioups The first 
consisted of adult patients who, preAuously well, dated the onset of asthmatic 
symptoms to an acute respiratoiy infection The second group consisted 
largely of children In these the asthmatic symjitoms weie sudden in onset 
and often were consideied as of foreign body oiigin 

In the fiist group the more commonly obsei\ed s}niiDtoms were a sense 
of tightness or constriction about the chest and cough Paroxysmal at- 
tacks of coughing often initiated the asthmatic attacks Mucoid or thick 
mucopuiulent sputum was present When sputum was readily coughed up 
the patient seemed comfortable From a description of the paioxysms of 
asthma one gained the impression that the inability of the patient to get rid 
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of secietions was followed b} subjectne sensations in the chest, parox}sms 
of cough w'lth dyspnea and w'heezing The Inpodeimatic use of epinephiine 
often gave little lelief , occasionally it piocluccd a feeling of depression wuth 
scYeie headache Atropine and morphine often w^ere helpful Buinmg of 
“ asthma powdeis ” seemed to gne gi cater tempoiary relief than any of the 
commonly employed mtasuies Attacks w'ould continue for hours, even 
da\s Relief was secuied following expectoi ation of secretions The 
patients commonly exhibited the clinical and roentgen findings observed in 
chronic lar}ngotiacheobionchitis Suppuration of the nasal accessor) 
sinuses often w'as piesent but no lelief was secuied fiom tieatment A his- 
toiy of man) nasal operations w'as the rule It w^as not uncommon to find 
allergic reactions to certain substances including house dust Attempts at 
desensitization either failed to gne lelief or produced only slight ameliora- 
tion of the attacks 

The bi onchoscopic findings consisted of moderate inflammatoiy changes 
involving the mucosa of the larynx, trachea and larger bronchi wuth thick 
mucoid oi mucopuiulent secietion adherent in small clumps to the walls 
One ahva)s could secuie an additional quantity of this by exploring the 
smaller bronchial subdivisions wnth a small flexible tipped aspirating tube 
Narrowing of the orifices of the smaller bronchial subdivisions w’^as no 
greatei than would be expected in the presence of chronic inflammator) 
sw'elhng of the mucous membrane Collapse of the trachea and largei 
bronchi during expiration occurred Patients observed during a paroxysm 
did not yield any additional information unless dyspnea w'as marked Then 
the expiratory collapse of the airway was increased and the mucosa appeared 
more cyanotic 

The following fairly t)pical case is cited 

Case 3 A female, aged 25 years, had asthmatic attacks for six years There 
was a history of an acute pulmonary infection about two >ears pre\iously, but re- 
covery w^as apparently complete Shortly before the onset of the asthmatic attacks 
tlie patient had a severe “ head cold ” wdiich continued for about two months During 
the past SIX years she had been under the care of many physicians, 10 operations on 
the nasal accessor}’’ sinuses had been performed, and in addition the tonsils had been 
removed A number of skin tests were carried out with negative results and vaccine 
therapy w'as employed with little benefit During the year prior to admission to the 
Bronchoscopic Clinic, Jefferson Hospital, she had secured little relief from attacks 
On admission she had not been free from wheezing and dyspnea for practically three 
months The usual forms of medication gave slight relief A roentgen study of the 
chest revealed little change Although the patient’s condition w’as not good broncho- 
scop} was proceeded with A large quantity of thick tenacious mucopus w’as found 
in the trachea, main bronchi and their subdivisions There was a generalized tracheo- 
bronchitis Collapse of the trachea and large bronchi w^as noted during expiration 
and cough The patient developed a severe paroxysm of asthma during the bron- 
choscopy , with removal of a large quantity of secretions there was marked alleviation 
of symptoms Vaccine made from the bronchoscopically removed secretions w’as 
given with no apparent benefit Repeated bronchoscopic treatments have been car- 
ried out in this patient, in fact, she has been reporting to the Bronchoscopic Clinic 
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every three or four weeks for the past four years She is willing to continue since 
this is the only mode of treatment that has afforded relief 

The second gioup of cases was characterised by the abrupt onset of the 
asthmatic symptoms, often suggesting foreign body aspiration All of the 
patients observed were childien In one case the attacks occurred only dur- 
ing rainy weather In others no predisposing factors could be elicited 
The acute onset with wheezing respiration, alarming d) spnea both expirator) 
and inspiratoiy, a moderate febrile leaction and clinical and loentgen find- 
ings of bilateral obstiuctive emph}sem,i warranted bi onchoscopic ineestiga- 
tion to rule out tracheal oi bilaleial bionchial obstruction, notably foreign 
body Through the bionchoscope theie was found a subacute tracheobron- 
chitis wuth a large quantit} of tenacious, gieyish secietion in the trachea 
and bronchi The relief secured following bronchoscopic aspiration of the 
secretions w'as not unlike that obseived after removal of a partially obstruct- 
ing tracheal foreign body In the subsequent studies of these cases nasal 
accessory sinus disease and positive skin reactions, particular!)’- to foods, 
often weie found piesent I do not recall a single case in this group, how^- 
ever, that w'as benefited b) removal of suspected foods or by attempts at de- 
sensitization 

The following case is typical 

Case 4 A child, aged two 3 ’ears and nine months, daughter of a plnsician, was 
brought to the Bronchoscopic Clinic wuth whee/ing respiration and se\ere dyspnea 
Ihere was moderate fevei The onset had occurred quite abruptly 24 hours pre- 
viously A provisional diagnosis of asthma had been made, and epinephrine, atro- 
pine and morphine had been given without relief Foreign body w'as then suspected 
although there was no history of foreign body aspiration On admission the dyspnea 
and wheezing were both expiratory and inspiratory There was no cyanosis Cough 
was absent The findings suggested tracheal obstruction Roentgen study by Dr 
W F Manges show’ed overdistention of both lungs with air throughout the entire 
respiratory cycle suggesting either a foreign body in the trachea or any condition that 
would produce partial obstruction to both main bronchi 

At bronchoscopy a large quantity of thick mucoid secretion w'as removed from 
the trachea and both mam bronchi There w'as no evidence of aspirated foreign body 
A roentgen study made following bronchoscopy indicated that there was a marked de- 
crease m the degree of overdistention of the lungs Wheezing and dyspnea were 
absent There was roentgen evidence of nasal accessoiy sinus disease Skin tests 
were carried out and weie found positive for two foods, namely chicken and beef 
Their use, however, did not produce symptoms On close questioning it was learned 
that this patient had slight dyspnea lasting for about one hour three wrecks previously 
Treatment of the sinuses has since been carried out and the patient has had only oc- 
casional slight attacks of w’heezing 

It IS believed that m both of these groups, one occurring m adults, the 
other m children, there was an intrinsic cause for the asthmatic attacks 
Sinus disease was present in a majority of cases 

In the first group there was found evidence of a chronic infection of tlie 
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mucosa of the tracheohrouchidl tree Ireatment of the sinus infection 
when present and attempts at desensiti/ation ga\e slight relief and to only 
a few cases Bronchoscopy nith iemo\al of secretions ga^e prompt relief 
When bionchoscop) was lepeated at intcrrals the attacks cither did not recur 
or produced only slight distiess 

In the second gioup the findings suggested an acute inflammatory proc- 
ess Bronchoscopic aspirations aftorded piompt temporal} relief Tieat- 
ment of a sinus infection uhen present gave the best ultimate results 

It IS difficult to state how bionchoscopy is helpful m these cases unless 
It IS the lesult of remoial from the bronchi of thick secretions that inter feie 
mechanically wnth the exit of air during expiration Theic can be no ques- 
tion that bronchoscopy is of raiue If the symptoms aie the result of simple 
mechanical obstruction of bronchi one would expect patients with extensive 
bronchiectasis to exhibit semptoms of bionchial asthma The occurrence 
of obstructne emph}sema and particularly a patchy obstructive atelectasis 
undoubtedl} exeits an influence although this is difficult to prove Lobai 
atelectasis as a complication of asthma has been described by Clarke and 
others It w’as ni} prnilege to obseire Clarke’s case bronchoscopicall}' 
The bronchoscopic obser\ ations made did not permit one to arrive at definite 
conclusions 

The coexistence of asthma wnth bronchiectasis is not fiequent, although 
I believe that it is more common than medical literature indicates It is 
probable that the asthma antedates the bronchiectasis In spite of this, 
how'ever, the asthmatic attacks are more frequent and severe wflien the 
bronchiectasis does not dram properl> The presence of bronchiectasis can 
be positively detei mined only by the introduction into the bronchial tree 
of iodized oil Although this has been done in a number of cases without 
untow'ard results one death did follow' its use This patient, a w'oman, had 
frequent paroxysms of severe asthma for many yeais There w'as evidence 
of bronchopulmonary disease During the bronchoscopic aspiration of 
secretion she developed a paroxysm of asthma , about 9 c c of iodized oil 
were instilled into each of the low'er lobe bronchi Dyspnea increased and 
death ensued w'lthin 20 minutes The cause could not be detei mined 'No 
autopsy was permitted and it w'as not learned if bronchiectasis was present 
Since bronchoscopy affords the best opportunity for the collection of ma- 
terial for the preparation of autogenous vaccines a word of comment on the 
use of such vaccines may be added at this point The empiric use of auto- 
genous vaccines in asthma may not be considered w'holl} scientific when 
there is doubt concerning the exciting factors In spite of this, however, 
satisfactory results have been secured from such vaccines m a sufficiently 
large percentage of obscure cases of asthma to warrant their employment 
In a previous communication I reported a case of asthma that secured com- 
plete relief of symptoms from the use of vaccine made from broncho- 
scopically removed secretions This patient had been treated by several 
competent allergists without benefit Tw'o additional cases have now' se- 
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cured complete relief following the use of autogenous vaccines I believe 
theiefore that they should be employed m selected cases 

SUMM \KY 

Bionchoscopy is of value in the study of certain clinical conditions dc- 
sciibed as bronchial asthma No alleigy or asthma clinic is complete with- 
out the services of a competent bi onchoscopist 

Bionchoscopy should be given a tiial m tbe tieatment of cases of bron- 
chial asthma that do not respond to commonly employed methods The best 
results aie secured in cases with tiacheobronchitis, excessne secietions or 
bronchial obstruction 

Vaccines made fiom bi onchoscopically removed secretions aie of ealuc 
in cases of so-called bactei lal allergy 
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PROGNOSIS IN ACUTE GLOMERULAR NEPHRITIS' 

AiniiLR ]’ RiciniR, MD, Boston Miusachusctts 


J'liL outlook for acIult^ who liaM' acute glomciular nephritis has seldom 
been the subject of eomment in the hteiatuie Lvcepting; war nephritis, 
the few studies on piognoMs arc niosth in cluldrtn Tlic niortalit} during 
the acute stage of the disease is regaided as low in both gioups, but both 
tile immediate and the late prognosis aie appaicnth more fa\oiable m the 
earlier ages Howe\ei, the death late dining the acute stage m the cases 
of acute nephiitis, cliiefl} adults, recenth lepoited bv Murph) Grill and 
Aloxon ’ was so high as to challenge the truth of these beliefs 

The piesent study was undertaken to deteinnne w'hat had been the ex- 
perience at the Peter Bent Biighain Hospital in this regaid One hundred 
cases of hpical, acute, diffuse glonieiular nephritis weie selected from 160 
so diagnosed during the }cais 191 f to 1934 and the ultimate outcome 
determined I)\ a follow'-up stud} which w'as successful in disclosing the renal 
condition of all but 13 of the 90 indniduals who surined their acute illness 
The data arc extraordinarily complete because of the constant mteiest m 
the disease show'll by Di J P O’HaieandDr Ileniy A Chiistian Sixty 
cases w'ere i ejected because of one oi moie features which suggested that 
the} were piobabh instances of chronic nephritis with acute exacerbation 
All but one of the cases weie observed m the hospital for an average of six 
w'eeks during their acute process , and the one exception was treated at home 
b} Dr O’Hare It was, therefore, possible to observe almost all of the 
patients throughout the eai 1} stages of their disease 

Acute Stage As can be seen m table 1, there weie twice as many males 
as females 1 he age incidence varied from 12 to 59 } eais, the former being 
the lowest age limit for admission to the medical service of this hospital 
Acute nephritis is most common in children and young adults This is 
the period of life when the causativ e acute infections of the upper respiratory 
tract are most frequent Thi ee-fourths of this senes were between 12 and 

30 years , only seven w ere abov'c 40 ycai s 

Ten patients died during the acute stage In five, death was not at- 
tributed to the nephritis but to the causative infection, or to an incidental 
factor such as acute syphilitic meningitis, broncho-pneumonia, lobar pneu- 
monia, hemorrhage from carcinoma of the cecum, and generalized peritonitis 
from perforation of a typhoid ulcer Of the five patients whose death was 
due primarily to acute nephritis, four were m the third decade and one m 
the sixth Three died of uremia, one of broncho-pneumoma and severe 
fatty degeneration of the liver, and one of erysipelas The complicating 
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Table I 

Age and Se\ Incidence in 100 Cases of Acute Nephritis with Outcome in Relation to Age 


Age, 

Years 

Number 

of 

Cases 

Females 

Males 

Died of 
Acute 
Ne- 
phritis 

Died of 
Etiologic 
Disease 
or of 

Incidental 

Cause 

Became 

Chronic 

Cured 

Renal 

Condi- 

tion 

Un- 

known 

12-20 

39 

14 

25 

0 

1 

5 

28 

5 

21-30 

35 

12 

23 

4 

2 

7 

18 

4 

31-40 

19 

6 

13 

0 

0 

3 

12 

4 

41-50 

4 

1 

3 

0 

0 

0 

4 

0 

51-60 

3 

0 

3 

1 

2 

0 

0 

0 

Total 

100 

32 

68 

5 

5 

15 

62 

13 


diseases in the last two cases developed about two weeks after the onset of 
acute nephritis 

The etiologic factors, as can be seen in table 2, are similar to those given 
by others Infections of the upper respiratory tract, including tonsillitis, 
pharyngitis, peritonsillar abscess, the common cold, and otitis media, ac- 
counted for 66 per cent, while in 15 cases, an etiologic factor could not be 

Table II 


Etiology of 100 Cases of Acute Nephritis with Relation to Outcome 


Etiology 

No 

of 

Cases 

1 

Died 

of 

Acute 

Nephritis 

Died of 
Etiologic 
Disease 
or of 

Incidental 

Cause 

Cured 

Cases 

Became 

Chronic 

Renal 

Condi- 

tion 

Unknown 

Sore throat, tonsillitis 

28 

1 

2 

20 

3 

2 

Common cold, grippe (Asso- 







dated with sinusitis, pleurisy. 







cervical adenitis, or rheumatic 







fever — 4 cases) 

27 

1 

1 

18 

4 

3 

Peritonsillar abscess 

9 

2 1 

0 

3 

1 

3 

Pneumonia (lobar — i cases) 

5 

0 

1 

2 

2 

0 

Scarlet fever 

4 

0 1 

0 

3 

0 

1 

Cold (exposure) 

3 

i 

0 

2 

0 

0 

Typhoid fever 

2 

0 

1 

1 

0 

0 

Otitis media 

2 

0 

0 

2 

0 

0 

Erysipelas 

1 

0 

0 

1 

0 

0 

Mumps 


0 

0 

1 

0 

0 

Purpura 

1 

0 

0 

0 

1 

0 

Rheumatic fever 

1 

0 

0 

1 

0 

Q 

Influenza and empyema 

1 

0 

0 

0 

0 

1 

Unknown 

15 

0 

0 

8 

4 

3 

Total 

100 

5 

5 

62 

15 

13 
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determined The onset of acute nephittis followed scailet fevei in only 
four patients The infrequency of postscarlatinal nephritis in this series is 
probably due to the fact that cases of scailet fevei are rarely admitted to 
tins hospital Three of the foui cases of postscai latinal nephritis occurred 
m bi others at about the same time, and could be classified as cases of so- 
called familial nephritis ’ These thiee are now cured, 16 years latei The 
remaining case did not leturn for follow-up stud} Lobar pneumonia (in 
foui cases), and bi oncho-pneumonia (in one) accounted for 5 per cent of 
the cases of acute nephritis Rheumatic fe\ei is laiely the cause of tiue 
glomerulai nephritis, but it is the attributed cause in one of our cases 
Another patient, following his second attack of iheuinatic fever accom- 
panied b} an acute upper respiratory tiact infection, developed acute nephritis 
w'hich w'as beheeed due to the lattei infection The mine of this patient 
had not cleaied at the end of three weeks, and he died of influenza a few 
months later jMuinps is not usually consideied a cause of acute nephritis, 
how'evei. one patient, aged 20, following an attack of epidemic parotitis, 
developed t}pical acute glomerulai nephritis Although the urine had not 
cleared during four months of observation, 14 years later theie w^as no evi- 
dence of chronic nephi itis 

Table 3 show's the frequency of the vaiious symptoms and signs Sig- 
nificant early symptoms and signs of acute nephritis may be absent, the 

tvble hi 

Symptoms and Signs m 100 Cases of Acute Nephritis 


Symptoms and Signs 

Per cent 

Sy'mptoms and Signs 

Per cent 

Albuminuria 

100 

Diarrhea 

3 

Microscopic hematuria 

87 

Constipation 

3 

Edema 

65 

Anuria 

3 

Gross hematuria 

42 

Dyspnea 

3 

Headache 

18 

Coma 

3 

Nausea and vomiting 

15 

Pam in epigastrium 

3 

Oliguria 

11 

Transient blindness 

2 

Backache 

10 

Mental confusion 

2 

Convulsions 

9 

Dizziness 

1 

Frequency of urination 

6 

Pams m joints 

2 

Fatigue 

6 

Purpura 

1 

Dysuria 

3 

Congestive heart failure 

1 


diagnosis being incidental to a routine urine examination This was true 
in 14 of our cases Edema, non-uremic convulsions, hypertension, neuro- 
retmopathies, myocardial failure, uremia, gross hematuria, and albuminuria 
were the only signs w'hich seemed possibly related to the outcome of the 
nephritis 

Edema which occurred in two-thirds of both the cured and the chronic 
cases was usually confined to puffiness about the eyes and sw'elhng of the 
ankles There was no lelatioiiship between the degree or duration of 
edema and prognosis As is usually true in acute nephritis, the amount of 
total protein, albumin and globulin of the blood w'as normal, or but slightly 
lowered, in the few cases in which these determinations were made 
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H)'pei tensive encephalopathy manifested as con\ulsive seizuies is not 
vincovnmon in acnte nephiitis, especially in childien Of the 100 cases, nine 
between the ages of 12 and 37 yeais had convulsions All of them had 
hypertension and a noimal or only slightly elevated blood uiea nitrogen 
In seven, the convulsions weie due to hypertensive encephalopathy, while 
theie was piobably anothei cause in the othei two One of these died of 
acute syphilitic meningitis about two weeks aftei the onset of acute nephritis 
The othei patient is most inteiesting The convulsions, first occurring at 
the onset of his acute nephiitis, persisted periodically until death about eight 
years latei Although the nephiitis became chronic, the blood pressuie and 
kidney function leinained normal The true cause of the convulsions be- 
came evident with the development of moie definite signs of brain tumoi, 
which proved to be a glioma of the fionlal lobe (no 8, chait 2) The seven 
cases of hypertensive encephalopathy recovered and aie now without evi- 
dence of chionic nephritis five to 14 yeais later 

Hypertension was piesent in 53 of the 96 cases in which the blood pies- 
sure was lecorded (table 4) Its occurrence ivas twice as frequent in the 

Table IV 

Range of Blood Pressure m 96 Cases of Acute Nephritis 



Svstobc Pressure 

Diastolic Pressure 


180-200 

105-200 

90-100 

60-85 

Number of cases 

10 

5 

4 

1 


ISO-175 

105-200 

90-100 

60-85 

Number of cases 

27 

8 

15 

45 


100-145 

105-200 

90-100 

60-85 

Number of cases 

59* 

4 

12 

43 


* 16 cases had normal systolic and elevated diastolic pressures 

patients who w'eie seen within two weeks of their first symptoms of nephritis 
as in those admitted later This suggests that hypertension tends to occur 
early in the disease, and that possibly the former gioup were hi ought to 
the hospital earlier because of a more severe form of nephritis The pies- 
ence of hypertension was um elated to the outcome The general rule that 
a gradually i ising blood pi essure, or hypei tension, persisting longer than a 
few days is an unfavoiable sign in acute nephritis was borne out in the two 
cases m which it was applicable One died in the acute stage, the othei 
developed chronic nephritis Only one of the three patients who died of 
uremia had hypertension, and this was minoi 

Slight neuro-retinopathy consisting of edema of the disc and retina, and 
constriction of the retinal arteries, was obseived in three cases of the series 
all of which recovered 

Myocardial insufficiency, an important feature in a very small proportion 
of cases of acute nephritis, is at times precipitated during convulsive seizures 
Cardiac failure did not, how'ever, result from this cause m our senes, al- 
though two patients had frequent severe convulsions for 24 hours before 
entry Congestive failure, of moderate degiee, occuired in only one case. 
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while dyspnea, which ina} have been due lo left heart failure, was a symp- 
tom 111 three moic These foui patients iccovered 

All of the 100 cases h.id albuminuria as determined by the nitric acid test 
The urinaiy sediments of 87 contained modeiate to large numbers of led 
and A\hite blood cells In H theie was onl) an occasional led blood cell 
during the pci lod of observation, but mnic blood was piobably ^nesent prioi 
to eiiti} to the hospital In this clinic, the piesence of red blood cell casts 
has been used as an important aid m distinguishing nephritis from other 
causes of hematuiia They i\eic faiil} constantl} piesent m the early stage 
of the nephiitis in the majoiit} of the cases 

Neither the piesence noi the seventy of gioss hematuiia, winch occuiied 
in 42 per cent of the cases, \\as i elated to the outcome of the nephritis 

It IS well know'll that icnal function detei mined by the usual tests is of 
little significance in most cases of acute nephntis This is partly due to the 
tiansient nature of the eail} injury in otherw'ise normal kidneys During 
the period of annua and oliguria the phenolsulphonephthalein excietion and 
uiea clearance aic diminished, and the blood uica nitrogen is elevated ° 
This w'as found to be tine in oin senes Azotemia, piesent m 49 of 90 
cases, was slight in most of them, and it usually occuired eaily m the 
nephntis The blood uiea nitiogcn langed fiom 16 to 180 mg per 100 c c 
(table 5) The three patients who died of uremia had anuria and a urea 


Tvblc V 


Range of Blood Urea Nitrogen m 49 Cases of Acute Nephritis with Azotemia 


Milligrams per 100 c c 
16-30 
31-40 
41-60 
61-90 
120-180 


Number of Cases 


22 

12 

7 

5 

3 


nitrogen of more than 120 mg pei 100 cc The phenolsulphonephthalein 
excretion was determined ifi most of the series The urea clearance was de- 
termined less often than the dye test, but in the cases in which both weie 
done, the information obtained was of as little prognostic value as from the 
dye test alone This may be in part explained by too infrequent use of the 
tests, since it is well known that it is the trend of repeated tests over a period 
of time, and not the single test, regardless of the kind, which gives the most 
useful indication of kidney function 

Late Piognosis Most of the patients returned to the renal clinic, under 
the direction of Dr O’Hare In a few the data necessary to determine the 
presence or absence of chronic nephritis were obtained from the patient’s 
physician The criteria for complete recovery from acute nephritis con- 
sisted of normal kidney function tests, negative urine examinations and nor- 
mal blood pressure However, two cured cases, who developed hypertension 
about 10 years after their acute nephritis 19 years ago, have shown no evi- 
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dence of chronic nephutis The blood picssure of one of them has been 
normal since an attack of coronary thrombosis tliice years ago 

Eighty-one of the 90 who survived then attack of acute nephritis have 
been traced The renal status of 77 , oi 85 5 per cent, has been determined 
at periods varying from 1 to 19 years after the onset of acute nephritis 
(table 1) The average follow-up peiiod was 8 7 years Of the 13 pa- 
tients whose renal condition was undetermined, nine could not be found, two 
had died of influenza a few months following the onset of acute nephritis, 
and one had died of pulmonary tuberculosis 15 years later, the renal condi- 
tion being unknown The last, who is still living after 17 years, did not 
respond to our inquiries Of the 77 patients whose renal condition is 
known, 62, or 80 5 per cent, are cured, while 15, or 19 5 pei cent, have de- 
veloped chronic nephritis 

Albuminuria is the most delicate evidence of the piesence of nephritis® 
We have, therefoie, as piesented m charts 1 and 2, given special attention to 
the duration of albuminuria as a possible aid in prognosis Of the 62 cured 
cases, the urine was known to have become free of albumin within two 
months m 14, within six months m 13, within 10 months m 4, and within a 
year m nine cases The urine became albumin-free after one year in four 
cases , 1 5 years in one , and two years in two The approximate tune when 
the urine cleared m 15 patients could not be determined because of infrequent 
visits to the clinic In other words, the urine became albumin-free in about 
half of the 62 cured cases within six months, between six months and a year 
m one-fifth and later than a year in one-ninth Two patients (nos 8 and 
24, chart 1) demonstrate the significant fact that acute nephritis may heal 
after albuminuria has been present for two years It is quite possible that 
three cases (nos 13, 14 and 15, chart 2), now considered as having chronic 
hemorrhagic nephiitis at 19 months in one case, and two years m the other 
two, may be found without evidence of nephritis in a longer follow-up study 

Of the 15 patients who developed chronic nephritis, the first 12, as shown 
111 chart 2, were followed fiom 3 to 19 years In eight of these, albuminuria 
in constant or increasing amounts was present on all examinations during 
the first year, and thereafter Five of the eight developed chronic, hemoi- 
rhagic nephritis, and four of them weie followed regularly until death Two 
died m uremia five and eight years, respectively, after the onset of acute 
nephritis (nos 9 and 10) The other two, whose blood pressure and kidney 
function tests remained normal, died of incidental causes three and foui 
years later (nos 8 and 12) The fifth patient (no 1) was not seen between 
the first and third years after the onset of acute nephritis, but leturned 
regularly thereafter , at 19 years albuminuria was present but the blood pres- 
sure and kidney function tests were noimal Three of the eight cases in 
which albuminuria was present during the first year were followed less 
regulaily than the five discussed above The first (no 3) did not return 
after the first year , at the end of 16 years death was caused by uremia or 
cerebral hemorrhage The second (no 6) had hypertension at three yeais 
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Chart 1 Showing urinary examinations of 62 patients who are cured of acute nephritis 
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During the next nine years he was not seen at all, on his return, 13 and 14 
years after the acute nephiitis, the hypei tension had increased Although 
albuminui la and cyhndruria were still present, various kidney function tests 
were normal The heai t was not enlarged on roentgen examination There 
was moderate generalized arteriosclerosis The third (no 2) was not ob- 
served between the first and second years after acute nephritis He did, 
however, report to us later The urine was negative at two yeais, positive 
for albumin and casts 10 months later, negative at five and seven years, and 
again positive at 17 and 19 years Kidney function tests and the blood 
pressure were normal at all examinations Moderate generalized aiterio- 
scleiosis was present 

In only two of the 1 5 chronic cases did the urine become negative within 
a year, during the fiist month m one of them The lattei case (no 4) was 
not seen from the fiist to the tenth yeai An acute exacerbation of the 
chronic nephritis occurred during an acute infection of the upper respii atorj'^ 
tract at 10 and 14 years aftei the initial attack of acute nephritis This 
patient would have been considered cured had he not been seen during the 
acute exaceibation The other patient (no 7) had negative urine examina- 
tions between the fiist and second years, but at two years albuminuria and 
hematuria recurred He was treated foi pulmonary tuberculosis 10 years 
later when there was still evidence of chronic nephiitis The tuberculosis 
became arrested and he is now reported to be well 

The urine Studies of five cases with chronic nephritis were too infre- 
quent to be of value in estimating the significance of albuminuria Case 5 
was observed for two months after the onset of acute nephritis, 15 years 
latei he was leported to ha\e albuminuria, hypertension, and cardiac enlarge- 
ment In case 11 the acute nephritis progressed into chronic, hemorrhagic 
nephritis , the blood pressure and kidney function tests were normal during 
the four years he was followed Cases 13, 14 and 15 have chronic, hemor- 
rhagic nephi itis with normal blood pressure and kidney function tests, about 
two years following the initial stage 

A comparison of charts 1 and 2 shoAvs that 80 pei cent of the regularly 
followed cases, m Avhich chronic nephritis developed, had albuminuria one 
yeai after the onset of acute nephritis , while only 14 8 pei cent of the cured 
cases had albuminuria at the end of the first yeai or later In other words, 
when albuminuria was still present at the end of a year or thereafter, the 
chances for progression of the nephritis into the chronic stage were ap- 
proximately 6 to 1 

Significant features not given in the charts are the presence of hematuria 
and cyhndruria, and the degree of albuminuria Hematuria and cyhndruria, 
often occurring in the absence of albuminuria, were important signs of renal 
activity, but because of their intermittent occurrence and quantitative varia- 
tion, the degiee and duration of albuminuria served as a more useful indica- 
tion of the general trend of the course of the nephritis In each of the 62 
patients who became cured, there was either a gradual or intermittent de- 



PROGNOSIS IN ACUTE GLOMERULAR NEPHRITIS 


1065 


Cl ease in the amount, oi complete disappearance of the albummuiia over a 
period of a few weeks up to two years after the onset of acute nephritis In 
the 10 chronic cases who weie examined regulaily duiing the first year, there 
was a slight, early decrease of the albuminuria while the patients were at bed 
lest, but by two months and thereaftei the degiee of albuminuria was con- 
stant or mci easing 

In only one patient did the acute nephritis progress lapidly so that 
hypertension had developed by the end of one year 

The patients, m our clinic, with the nephrosis syndrome were not ob- 
ser\ ed during the initial stage of then nephi itis, therefore, this complication 
was not piesent in any of the cases followed in the present study 

Orthostatic albuminuria was present in only one patient, six years aftei 
the attack of acute nephritis 

Commint A study of table 6, in which the cases of Muiphy and his 


Table VI 


Statistics on the Prognosis of Acute Glomerular Nephritis in Adolescents and Adults 


Author 

Immediate Prognosis 

Late Prognosis 

Age Group 
in 

Years 

No 

of 

Cases 

Died of 
Acute 
Nephri- 
tis, 

Per cent 

No of 
Cases 
in 

Follow-Up 

Study 

Average 

Follow- 

Up 

in 

Years 

Cured, 
Per cent 

Became 
Chronic, 
Per cent 

Murphy, Grill 
and Moxon 

82 cases 
above and 

12 below 

11 years 

94 

28 7 

*94 

Not given 

50 

21 2 

*67 surviving 
acute stage 

(( 11 

70 1 

29 8 

fMurphyet al 
revised 

11-60 

82 

30 5 

*82 

(< (( 

48 7 

20 7 

*57 surviving 
acute stage 

11 (t 

70 1 

29 8 

McPhee and 
Kaye 

67 cases 
above and 

23 below 

11 years 

90 

55 

i 

48 

4 5 to 
73 

85 4 

! 

14 6 

fMcPhee 

revised 

11-70 

67 

75 

28 

4 5 to 

7 3 

75 

25 

Ernberg 

15-30 

B 

— 

16 

Several 

years 

75 

25 

PBBH 

Senes 

12-60 

! 

100 

5t 

*100 

8 7 

62 

15 

*77§ surviving 
acute stage 

8 7 

80 5 

19 5 


* Calculated on basis of 

t Cases arranged into group comparable to that of P B B H Series 
t Five other cases died of causative infection or of incidental causes 
§ Renal condition of 13 cases is unknown 
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co-workers, and of McPhee and Kaye’’ have been classified into an age 
group corresponding to the 100 cases of the present study, shows the death 
rates during the acute stage of 3 1 7 per cent in Murphy’s series, 7 5 per cent 
in that of McPhee and Kaye, and 5 per cent in our series In the cases of 
acute glomerular nephritis in children, reported by Tallerman,® Guild,® Lyttle 
and Rosenberg,’® Osman,” Hill,” and Blackfan,” the death rates during the 
acute stage ranged from 3 3 to 12 5 per cent, with an average of 6 6 per cent 
The mortality, in the acute stage of war or trench nephritis, was slightly 
lower than in the acute glomerulai nephritis of childhood, oi in civilian 
nephritis of adults Reports of cases of war nephritis by vaiious 
authors gave death rates during the acute stage ranging from 0 8 to 
7 6 per cent, avei aging 3 6 In the literature the greatest variation in death 
rates m acute nephritis was found in the reports of various small series of 
postscarlatinal nephritis, where the virulence of an epidemic appeared to be a 
factor However, in a large series of postscarlatinal nephritis in children 
and young adults, reported by Hansborg,®- the death late was 4 per cent, 
and 6 per cent in a similar series of Barasch This leview of the litera- 
ture and the study of our cases not only bears out the opinion that the im- 
mediate prognosis m acute glomerular nephritis is good, but also shows that 
there is no essential difference in the death late in children and adults, except 
111 trench nephritis where the mortality was lower than in either children or 
adults in times of peace The mortality of 28 7 per cent in the series of 
Murphy, Grill and Moxon is the highest found in the literature The deaths 
111 their series did not seem attributable to the disease which caused the 
nephritis 

A comparison of the late prognosis in acute nephritis of adults is also 
shown in table 6, in which the cases of Murphy and of McPhee and Kaye 
have been classified into age groups, similar to that of our series The per- 
centage of cases in our group which developed chronic nephritis is a little 
lower than in the adult cases of the other authors In acute glomerular 
nephritis in children, reported by various authors,®’ the per- 

centage of cases which became chronic varied from 0 to 16, indicating a 
more favorable remote prognosis than in adults The high incidence of 
518 per cent m the series of Patterson and Wylhe,®® and 35 7 per cent in 
Osman’s ” series of children and young adults, was unexplained The 
various reports of postscarlatinal nephritis gave a definitely lower incidence 
of progression into chronic nephritis than in nephritis of mixed etiology 
In the reports of acute war nephritis,”’”’’®’®®’®® the peicentage of cured 
cases ranged from 45 to 85 The number of cases which developed chronic 
nephritis is difficult to evaluate because of their grouping by some authors 
into cases which developed chronic nephritis, cases with “ residual albumi- 
nuria ” without signs of nephritis, and “ cases of contracted kidney with 
letinal and vascular degeneration ” The various authors writing about war 
nephritis have, however, belie\ed that a greater proportion of these cases 
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developed chionic glomeiulai nephiitis than in civilian nephritis, for which a 
satisfactoiy explanation has not been given 

The piesent gioup includes both severe and mild cases of acute, diffuse, 
glomerular nephritis caused by various acute infections 

The only clinical obseivation frequently related to the ultimate outcome 
of the nephritis was the degree and duration of albuminuria Similai 
obseivations described by others have rarely been expressed statistically 
Brown and Evans stated that the disappearance of albuminuria within a 
month after the onset of acute nephritis is a hopeful piognostic sign, while 
Tidy believed that the development of chronic nephritis is usual if albumi- 
nuria persists longer than a month Fishberg makes the statement that the 
longer albuminuria persists the greater the chances of the nephritis becoming 
chronic Murphy ^ believed that gradually diminishing albuminuria points 
toward a healing process In the majoiity of her cured cases of acute 
glomerulai nephiitis in childien, Guild found the urine cleared promptly, 
within two months in most cases, but that albuminuria persisted for many 
months m a few Addis,®^ by use of his sediment counts, and quantitated 
proteinuria, has shown that in three-fourths of the cases of acute, hemor- 
rhagic nephiitis healing occurs during the fiist year, but complete recovery 
occurred as late as the fifth year 

The results in our cases suggest that when albuminuria had persisted foi 
a year or longer after the onset of the acute nephritis, the chances of the 
process becoming chronic were six to one 

It should be emphasized that clinical cure of acute nephritis may not 
always represent cure of the underlying pathologic process This is well 
illustrated by the rare case (case 4, chart 2) in which the nephritis is mani- 
fest only during exacerbations following acute infections, the urinary and 
kidney function studies being entirely normal in the interim When the 
intervals between observations or the exacerbations are long, or if antecedent 
flare-ups are unknown, such a case might easily be considered cured of the 
initial nephritis, if not followed for a very long time In a clinical study 
of this kind such a possibility cannot be eliminated 

For the purpose of this study we have considered a patient cured if there 
was no evidence of nephritis at the end of one year The validity of this 
IS borne out by the fact that of the 42 cases apparently cured at one year 
(average 8 7 years), only two have been found to have chronic nephritis 
at a latei date 

Summary 

Of 100 adolescents and adults with acute diffuse glomerulai nephritis, 
10 died during the acute stage, five primarily of their nephritis, and five of 
the causative infection, or of incidental causes Eighty-one of the surviv- 
ing 90 have been traced and the renal status determined m 77 Sixty-two 
are cured, and 15 have de\ eloped chronic nephritis during the follow-up 
periods, which were from 1 to 19 years with an average of 8 7 years 
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The relation of the various clinical fcatuies to piognosis is discussed 
The one clinical obseivation of gieatest piognostic value was the degree and 
the duration of albuminuria In the majoiity of the cases, disappearance 
or gradual and intermittent decrease m the amount of albuminuria in- 
dicated healing of the nephritis, while persistent albuminuiia of a constant 
oi increasing amount suggested progiession into chronic nephiitis The 
lesults also suggest that when albuminuiia (oithostatic factoi excluded) 
persists foi a year or longei after the onset of acute nephritis, the chances 
of the lenal process becoming chionic aie six to one 
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THE EFFECTIVENESS OF THE SIPPY REGIMEN IN 
NEUTRALIZING THE GASTRIC JUICE OF PA- 
TIENTS IF THE AMOUNT OF ALKALI 
IS NOT VARIED * 

By Paul H Wosika, M D ,t Chicago, Illinois, and Edward S Emery, 
Jr , M D , Boston, Massachusetts 

The method of ulcer tieatmeiit as suggested by Sippy is fiequently 
used in the belief that placing the patient on the i outine as outlined will effect 
complete neutralization of the gastric contents Some may question the 
necessity of maintaining neutrality in the stomach, oi may even doubt that 
neutrality provides optimum conditions for healing Sippy himself, how- 
ever, suggested that the absence of free acid should be used as a criterion foi 
the effectiveness of treatment, and this conception appears to have been 
commonly adopted in theory We have been unable to find in the literature 
any data giving hourly values for gastric acidity in patients on unmodified 
Sippy management The present study has been undertaken to determine 
how often the unmodified regimen will bung about complete neutralization 

Method or Study 

A representative gioup of 55 patients with peptic ulcer has been studied 
Forty-six were suffeiing from duodenal and nine from gastric ulcei Then 
ages varied from 20 to 70 yeai s , the average age for the entire group being 
44 years Forty-eight were males and seven females All of the patients 
were having symptoms of peptic ulcei at the time of entrance into the hos- 
pital All but one showed a typical deformity with the roentgen-i ay , and 
in most instances, a crater was demonstrated fluoroscopically The one ex- 
ception had such a typical history that the diagnosis of peptic ulcer seemed 
definite in spite of the negative roentgenographic studies Because the num- 
ber of gastric ulcers is small, we did not include them in our data How- 
ever, the findings in these patients were similar to those obtained in cases of 
duodenal ulcers 

No postoperative cases were used because of the difficulty encountered in 
determining the site of the tube in the stomach Furthermore, it was 
thought that the data obtained on postoperative stomachs might be mislead- 
ing m so far as the purposes of this study are concerned 

Patients were placed on the routine treatment as outlined by Sippy 
They were started on 90 c c of equal parts of whole milk and 20 per cent 
cream on the hour, from 7am to 7 p m They were given a powder con- 
sisting of calcium carbonate (0 6 gm ) and sodium bicarbonate (2 0 gm ) 

* Recened for publication July 15, 1935 

From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass 

yTlie in\ estigation was aided by a grant from the Upjohn Company, Kalamazoo, Mich 
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on the half hom This procedui e will be refen eel to in the remainder of the 
papei as the “ fiist day Sippy ” Inti easing amounts of food were given in 
the succeeding days so that by the seventh day, patients were also receiving 
SIX small feedings of soft eggs, cereals, toast, crackeis, buttei, and jellies at 
two hour intervals Studies were made on the first or second day after the 
patient was taking all six feedings This period of study will be later le- 
f erred to as the “ seventh day Sippy ” Two weeks later the diet was 
changed to the so-called “ fourth week Sippy” Three small meals weie 
substituted for the six feedings Milk and cream and powders were con- 
tinued as before These meals included a wide variety of foods, although 
all vegetables and fruits were either strained or pureed Relishes and 
highly seasoned food were forbidden The patients were allowed out of 
bed and were encouraged to engage in as mudi activity as ward life would 
permit 

The patients were studied on the “ first day,” “ seventh day,” and 
“ fourth week ” periods Because many physicians have disapproved of 
giving the amounts of alkali required by the Sippy regimen on the grounds 
that it tends to increase the production of hydrochloric acid and, therefore, 
defeats the purpose of the treatment, as well as producing alkalosis on oc- 
casion, we have also determined the effect of taking milk and cream without 
powders Unless the patients were extremely ill, this procedure was carried 
out before the Sippy regimen was begun This was done to avoid the pos- 
sible cumulative eftect of previous alkalies on the gastric response 

The routine on the days of study was as follows a Levine tube was 
passed at 7 a m and the total fasting secretion was removed Five c c 
specimens were withdrawn at intervals of 30 minutes throughout the day, 
just prior to the administration of milk or powders The specimens were 
examined promptly after removal It was found that the presence of bile 
could be traced in most instances to one of two causes Eitlier the tip of 
the tube had slipped into the duodenum, or bile had been regurgitated as a 
lesult of nausea and retching We, therefore, discarded all those speci- 
mens which contained bile, although m some instances this may have been 
the result of normal regurgitation from the duodenum However, it seemed 
that this rule would result in more accurate data 

All specimens were analyzed in the usual manner for free and total 
acidity, using Topffer’s reagent and 1 per cent alcoholic phenolphthalein 
respectively One observer (P H W ) performed all the titrations with 
tenth normal sodium hydroxide, and the results are expressed m the number 
of c c of a decinormal solution of sodium hydroxide required to neutralize 
100 cc of gastiic juice (Clinical units ) 

Data and Discussion 

Chart 1 shows the results of 30 determinations made when the patients 
were taking milk and cream, and 46 determinations on patients talang the 
“ first day Sippy ” The free acidity was somewhat higher with only 
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milk and cream (an aveiage of two clinical units) than if the alkaline 
powders were added A compaiison of the cuives obtained on patients 
taking only milk and cieam with those obtained when patients weie taking 
the “ seventh day ” and “ fourth week ” management (charts 2 and 3) shows 



Ch \rt 1 Free and total acidity curves on 30 patients who were given hourly feedings 
oi milk and cream (A and A^) and on 46 patients who, in addition to the milk and cream, 
were given calcium carbonate 0 6 gm and sodium bicarbonate 2 0 gm and on the half-hour, 
the first day Sippy regimen (B and B') 

that, at no time, did the giving of alkali increase the amount of free acid 
present 

Chart 2 compares the results of the “ first ” and the “ seventh day ” 
diets The free aciditj in the latter was distinctly lowei It was zero part 
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of tlie time and only on a few occasions rose above foui This drop in the 
free acidity was probably due to tlie longer period of lest (often two weeks), 
the combining power of the food for acid, and the ease with which these soft 



foods passed from the stomach That an increase m the amount of acid 
was present may be seen by the total acid curve 

Chart 3 shows that the average free acidity was distinctly higher m the 
" fourth week ” than on the “ seventh day,” and was somewhat higher than 
on the “ first day Sippy ” This increase in the free acidity accompanies 
greater activity on the part of the patient as well as the wider Aariety of 
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foods Because Sippy lecognized this fact, he included the “ fouith week ” 
in his regimen, thus enabling him to overcome any higher values of acidity 
by changing the size of the powders The cuive for the total acidity was 
much the same as on the “ seventh day ” 



Chart 3 Free and total acidity curves on 14 patients on the seventh day Sippy regimen 
(A and A') and 14 patients on the fourth week Sippy regimen (B and B') 

Although control of the free acidity is presumably the important factor 
of the Sippy treatment, the values for the total acidity have been given on 
the charts It is seen that the total acidity was the same in all instances 
except on the first day that alkaline powders were instituted, where the 
readings average 14 points lower This may be seen on chart 1 Because 
of tlie relatively large amount of data accumulated, we thought it might be 
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interesting to calculate the effectiveness of the alkalies, using the total acid 
determination as a basis without considering the free acid Thus, if we 
assume that the stomach secretes approximately 1500 cc of juice daily, or 
about 50 c c per hour, with a total acid value of 150 clinical units, the hourly 
secretion of hydrochloric acid will be 7 5 milli-equivalents (274 mg ) The 
amount of sodium bicarbonate required to neutralize this amount of acid can 
be calculated as 630 mg Actually the average value for total acid was 
lower by only 14 clinical units on the days of alkali administration than on 
control days with only milk and cream (Chart 1 ) This is a difference 
of 0 7 m eq of acid hourly, while the alkali given amounted to 35 0 m eq 
hourly In other words, on the average, 50 times more alkali was given 
than was actually used for purposes of neutralization However, it may be 
maintained that the hourly secretion rate is higher where ulcers are found 
Assuming, then, a secreting rate of 100 c c per hour, we still find that 25 
times more alkali was used than should have been necessary in the neu- 
tralization process These average values, however, are perhaps misleading 
since a wide variation in effectiveness was encountered as may be noted from 
table 1 But it seems clear that the majority of patients require amounts 
of alkali greatly in excess of that which is needed to neutralize the maximum 
amount of acid, which we believe the stomach to be capable of secreting 

There are two explanations for the fact that the amount of alkali re- 
quired IS much larger than the theoretical value calculated from the esti- 
mated rate of gastric secretion The alkali may induce a more rapid empty- 
ing of the Stomach, or may stimulate gastric secretion Both possibilities 
should be considered It seems probable, however, that rapid emptying is 
the more important 

Since these charts did not show the effect of the ti eatment on individual 
cases, table 1 has been included The patients were divided into four groups 
as follows Group 1 shows the percentage of cases which were completely 
controlled, i e , those exhibiting no free acid during the day of the test , 
Group 2 includes those patients whose acidity never went above 10, Group 
3 includes those patients whose acidity occasionally went above 10, but never 


Table I 

Showing the Relative Percentages of Effectiveness of Milk and Cream and Various Stages of the 

Sippy Treatment on the Gastric Acidity 


Group 

Gastric Acidity in Terms of 

0 IN NaOH 

Per cent of Cases 

Milk 

and 

Cream 

First 1 
Day 
Sippy 

Seventh 

Day 

Sippy 

Fourth 

Week 

Sippy 

1 

No free acidity 

7% 

10% 

14% 

7 1% 

2 

No reading over 10 


13% 

7% 

7 1% 

3 

No reading over 20 

16 6% 

13% 

35 7% 

28 5% 

4 

One or more readings over 20 

66 6% 

63% 

42 8% 

57% 
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over 20 , and, Gi oup 4, those patients whose acidity was above 20 on at least 
one occasion The table shows again that the best results were obtained on 
the “ seventh day ” and that in geneial, the lesults on the “ fourth week ” 
were similar to the “ first day ” 

We have classified as adequately controlled (1) those showing no free 
acid, (2) those showing free acid (below 20 clinical units) on not moie than 
three occasions, piovided the acidity did not occui in consecutive specimens, 
and (3) those having readings above 20 on one occasion but completely 
controlled the rest of the time On this basis, “54 pei cent were adequately 
controlled on the " first day,” 71 per cent on the “ seventh day,” and 57 per 
cent on the “ fourth week Sippy ” These figures indicate that only a little 
more than one-half of the patients were conti oiled without any attempt being 
made to vary the size of the powders Sippy recognized the importance of 
individual vai lations, foi he states, “ Control of the free hydi ochloric acid 
should be maintained from the beginning,” and he adds later, “ It should be 
understood, however, that the presence of free hydrochloric acid now and 
then for a few minutes each day may not seriously iiitei fere with the healing 
of the ulcer ” 

Since It would be of value to know^ before treatment is instituted m 
wdiich patients adequate conti ol can be expected, w'e tried to correlate the 
results of treatment with the fi actional gastric analyses that were performed 
in all cases before the patient was placed on treatment Fifty c c of 8 per 
cent alcohol were used as a test meal The number of patients that were ade- 
quately controlled was then compared with the results of the gastric analyses, 
using the highest reading of the fiee acidity as the index Adequate control 
occurred in all patients whose free acidity did not go above 20 at the time 
of the analysis For those patients in whom the acid went above 20, the 
number of those adequately controlled fell markedly It seemed to make 
little difference how far above 20 the acidity went Fifty pei cent of those 
patients whose acidity fell between 20 to 40 were controlled, 64 per cent of 
those between 40 to 60, and 65 per cent of those above 60 Since the num- 
ber of cases in which the acidity remains below 20 is small, gastiic analyses 
are of little aid in determining which patients will be controlled by the 
legimen An attempt to use the average for all detei minations of the 
gastric analysis as an index was found to be even less satisfactory 

We are unable to say what effect the continuous presence of the tube 
in the stomach may have had on these values It is piobable that the an- 
nojance and discomfort, which the presence of the tube entails, would 
decrease the gastric response 

The treatment, as used, abolished all symptoms in all patients, usually 
by the second day and without exception by the fourth day There ap- 
peared to be little difference in the clinical response of those patients in whom 
the acid was satis factoril}' controlled as compared with those m whom ade- 
quate neutralization was not obtained The piesent series is too small to 
permit an accurate estimate of the relationship between symptomatic relief 
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and effectiveness of acid neutralization, and we. do not wish to enter upon 
that controveisy at present We can only say that in the present series no 
such relationship was appaient The slight difference between the acid 
values on milk and cream alone and those when alkalies were added is sig- 
nificant in this connection, our data indicate that the addition of alkali to 
hourly milk and cream feedings produces but little decrease in free acid 
This phase of the pi oblem should be studied further 

We feel that the results here presented are helpful in undei standing what 
is accomplished b)’’ alkali therapy in ulcer Because the control was not 
absolute in all cases, we should not question the large amount of clinical 
experience which has demonstrated the effectiveness of alkali therapy in 
peptic ulcei ® It does suggest that a more efficient regimen might be de- 
veloped, and emphasizes that each patient should be considered individually 

Summary 

1 Forty-six patients with duodenal ulcer received the routine Sippy 
treatment Specimens of gastric contents were removed every half hour 
from 7am to 7 p m and the free and total acid determined when only milk 
and cream were given and on days corresponding to the “ first day,” “ sev- 
enth day,” and “ fourth week ” procedures of Sippy 

2 The treatment given abolished symptoms m all cases 

3 The free acidity was adequately controlled in moie than one-half 
of the patients, even though no variations were made in the amount of alkali 
given 

4 The data show that if the free acidity does not rise above 20 after an 
alcohol test meal, the patient will obtain adequate control by this treatment 
There seem to be no criteria to determine which patients will be controlled 
m the larger group whose free acidity goes above 20 following an alcohol 
test meal 

5 Calculations suggest that 25 to 50 'times moie alkali was given than 
should be necessary theoretically 

6 If a routine treatment is used, one can be assured of complete neu- 
tralization only' if frequent aspiiations are performed 



THE VALUE OF A MIXTURE OF POWDERED MILK 
AND ALKALI FOR NEUTRALIZING THE GASTRIC 
ACIDITY OF PATIENTS WITH PEPTIC ULCER * 

By Paul H Wosika, M D , Chicago, Illinois, and Edward S E^rERy, 
Jr, MD, Boston, Massachusetts 

Since Sippy introduced his method of treating patients affected with 
peptic ulcer, there has been no unanimity of opinion among the medical pro- 
fession concerning its therapeutic value Those who oppose the treatment 
do so largely on the ground that large amounts of alkali are contraindicated, 
and that the results do not justify the time and trouble which the treatment 
entails Its enthusiastic advocates maintain that complete neutralization of 
the gastric contents can be obtained if the treatment is carried out properly 
and that bettei lesults will follow this therapy They argue that the poor 
results claimed for the therapy by others follow a failure to administer the 
treatment propei ly 

Recent studies of the disease teach us that the important essentials of 
treatment consist of control of the gastric acidity and of debilitating in- 
fluences such as fatigue, emotion and infection The best form of treatment 
will control these factors, and the Sippy therapy is suited best for neutraliza- 
tion of the gastric contents Unfortunately the frequent feedings, which 
are the only sure way to obtain neutralization, constitute in the opinion of all 
a serious objection to this mode of treatment Patients dislike the bother of 
taking something every half hour and in many instances will not follow the 
regimen carefully or thoroughly enough to accomplish its purpose To meet 
this objection many physicians are prone to introduce so-called modifications 
which so alter the efficacy of the treatment as to do away with whatevei 
advantages it may possess over othei therapeutic procedures These modi- 
fications appear justified because frequently they will relieve symptoms as 
quickly and completely as Sippy’s published regimen But early relief from 
pain IS a disadvantage, if it misleads the patient and physician into a false 
idea that healing is taking place with the result that other important aspects 
of treatment are ignored Hence one must condemn modifications whose 
sole object is to provide relief But a modification that will retain the value 
of the Sippy treatment and at the same time eliminate many feedings will be 
a distinct advantage We are therefore suggesting a modification which 
seems to fulfill these requirements 

In the spring of 1933 one of our patients inquired about the justifica- 
tion of adding the prescribed Sippy powders to his milk He believed that 
this procedure gave him a longer period of relief and that he did not require 

* Received for publication October 18, 1935 

From the Medical Clinic of the Peter Bent Brigham Hospital The expenses of this 
study \\ere defrayed by the Upjohn Company 
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medication every half hour Theiefore, we decided to investigate the effect 
of powdered milk on the gastric juice, foi, if this could be substituted for 
whole milk and cream, it would be a simple way for a patient to take an 
alkalimzed milk product This paper compares the effect on the gastric 
acidity of an alkalimzed powdered milk with the effect of a routine Sippy 
regimen 

Method or Study and Data 

We have already prepared a detailed account of the method of investiga- 
tion To summarize it, we studied 46 patients with duodenal ulcer 
A stomach tube was passed m the morning and allowed to remain in the 
stomach for 12 hours while 5 c c of gastric contents were withdrawn every 
half hour One observer (P H W ) performed all titrations for the free 
and total acidity m the usual manner, using Topffer’s and 1 per cent phe- 
nolphthalein solutions as indicators The patients were studied at various 
stages of the routine Sippy regimen namely, the first day, seventh day, and 
fourth week We also investigated the effect of milk and cream without 
powders Next we determined the effect on the same patients of a com- 
mercial preparation of powdered milk For this purpose we used 12 5 gm 
of “ Klim ” or “ Parlac ” mixed with 90 c c of water According to the 
formula given for these products, patients received from 12 5 gm of the 
product approximately 4 75 gm of carbohydrate, 3 33 gm of protein, 
3 5 gm of fat, with a total caloric value of 64 Ninety c c of the mixture 
of milk and cream ordinarily used in the Sippy treatment contain 4 27 gm 
of carbohydrate, 2 6 gm of protein and 10 12 gm of fat, with a total caloric 
value of 118 56 The commercial preparation afforded 22 1 per cent more 
protein, 65 5 per cent less fat, and about half as many calories 

The effect on the gastric acidity of using 90 c c of whole milk and cream 
IS compared m chart 1 with the effect of 12 5 gm of powdered milk The 
chart shows that the results are quite similar with both preparations, al- 
though with the powdered milk, the free acidity drops toward the end of 
the day to a level slightly below that obtained with whole milk and cream 
The total acidity was much the same in both instances These figures con- 
vinced us that 12 5 gm of powdered milk controlled the gastric acidity as 
successfully as 90 c c of milk and cream 

The next step was to compare the effect of an alkalimzed powdered milk 
with the usual Sippy treatment Therefore, we mixed 0 6 gm of calcium 
carbonate and 2 gm of sodium bicarbonate (the dose with which Sippy ini- 
tiated treatment) with the 12 5 gm of powdered milk, and the entire mix- 
ture was given to the patient in 90 c c of water This was repeated every 
hour This method, if successful, would decrease the number of medica- 
tions from approximately 29 to 14 

The results of this procedure, as compared to those with the routine 
Sippy, are shown in charts 2, 3, and 4 Chart 2 shows the average of 46 
determinations on the first day Sippy Water was allowed in small quanti- 
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Chart 1 Shows the a\erage free and total acid curves of plain powdered milk (12 5 
gm ) (solid line) on 28 patients, compared with milk and cream (90 cc) (broken line) 
on 30 patients 
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Chart 2 Shows the average free and total acid curves of alkahnized powdered milk 
(12 5 gm plus one Sippy powder) (solid line) on 45 patients compared with the routine 
first day Sippy (broken line) on 46 patients 
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Chart 3 Shows the average free and total acid curves on the routine seventh day 
Sippy (broken line) on 14 patients, compared to hourly alkalmized powdered milk and 6 
small feedings (solid line) on 17 patients 
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Chart 4 Shows the average free and total acid curves on the routine fourth week 
Sippy (broken line) on 14 patients, compared with the same feedings but using alkahnized 
powdered milk (solid line) on 17 patients 
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ties, usually m the foiin of ciacked ice in addition to the milk and alkalies 
The free acidity lemained low under both methods The curve for total 
acidity was the same whethei whole milk and cream or powdered milk was 
used It IS mteiesting to note that the total acidity was less when no alkali 
was given (compaie with chait 1) 


Percent 



Chart S Shows the percentage of patients who had no free acid using powdered milk 
(solid line) on 28 patients and milk and cream (broken line) on 30 patients for half hour 
periods in 12 hours 

Chart 3 shows the effect of both tieatments on the seventh day, at which 
time the patients were receiving six small feedings in addition to the milk 
and alkalies Observations were made on 14 patients who were receiving 
whole milk and cream with powders on the half hour, and 17 patients who 
were taking the alkahnized milk powder The curves foi both free and 
total acidity are virtually identical The total acidity has again risen to the 
same level that existed before alkalies were started 
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The lesulls obtained on patients in the fonitli veek of tieatment are 
shown in chart 4 The patients were receiving the same kind of treatment 
as on the seventh day, with the exception that the six feedings had been 
changed to three meals They were encouiaged to be up and aiound the 
wards in ordei to approximate as closely as possible the conditions under 
which they would live aftei leaving the hospital The chart shows that 


Fercent 



Chart 6 Shows the percentage of patients who had no free acid when alkalinized 
powdered milk (solid line) -was used on 45 cases and the routine first day Sippy (broken 
line) was used on 46 patients 

hourly feedings of alkalinized milk powder controlled the gastric acidity 
about as well as whole milk and cream with powdeis given on the half hour 
Although these charts show the average effect on all the patients by 
the milk and powders and alkalinized powdered milk, they give no clue as to 
the effect on the individual patient Therefore, charts 5, 6, 7, and 8 are 
included to show the percentage of patients who showed no free acid foi 
each half hour throughout the day It is seen that the alkalinized powdered 
milk reduced the gastric acidity to zero in a much higher percentage of in- 
stances than the routine Sippy treatment 
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In oul pievious icpoit we discussed the efficacy of the loutine Sippy 
proceduie in producing adequate contiol of the gastric acidity Included 
as being adequately conti oiled weie (1) Patients whose gastric contents 
never showed free acid during the 12 houis of observation (2) Patients 
in whom the gastric contents showed free acidity of not more than 20 and 
was not found on moie than three occasions provided this finding did not 
occur in consecutive specimens (3) Patients m whom the gastiic contents 


Percent 



Chart 7 Shows the percentage of patients who had no free acid using alkalinized 
vdered milk plus 6 additional feedings (solid line) on 17 patients and the routine seventh 
r Sippy (broken line) on 14 patients 


Showed a reading above 20 on one occasion, but were completely controlled 
the rest of the time 

This classification gives us a means of compaiing the efficacy of the 
routine Sippy tieatnient with the alkalinized powdered milk Table 1 shows 
that 90 c c of milk and cream and powdered milk without alkali were equally 
efficacious Milk and cream adequately controlled 47 per cent of the pa- 
tients, compared to SO per cent on powdered milk However, when alkalies 
were added, the alkalinized powdered milk gave much more satisfactoiy 
results On the first day, 75 per cent weie adequately controlled with 
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alkalinized powdered milk to 54 per cent by the routine Sippy On the 
seventh day, the figures were 94 1 per cent by alkalinized powdered milk 
to 71 per cent by the routine Sippy, and on the fourth week, 94 1 per cent 
to 57 per cent 

Percent 



Chart 8 Shows the percentage of patients who had no free acid using alkalinized 
powdered milk and three meals (solid line) on 17 patients and the routine fourth week 
Sippy (broken line) on 14 patients 


Discussion 

These results were more satisfactory than we had expected The most 
we had hoped for was a method which would simplify the treatment of the 
patient without sacrificing its efficiency According to the present ob- 
servations, the method is even more efficient as a means of neutralization 
than the usual procedure 

We have no data that explain the greater efficiency which the alkalinized 
powdered milk seems to possess A greater dilution would lower the 
titratable acidity, but even less fluid was given by this method than the 
ordinary Sippy It is hard to estimate what effect a difference in flavor 
might have hlost of the patients enjoyed the whole milk and cream better 
than the powdered milk This became more pronounced when the patients 
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Table I 

Showing the comparatne results of milk and cream and routine Sippy procedures with 
powdered rmlk wuth similar feedings expressed in per cent Although the number of medica- 
tions is one-half when pow'dered milk is used, the percentage of adequately controlled patients 
is seen to be higher 


Group 

Classification of Pa- 
tients by Amounts of 
Free Acid Present 

Procedure with Milk 
and Cream 

Procedure with Powdered 
Milk 



Percentage control of 30 pa- 

Percentage control of 28 pa- 



tients using milk and cream 

tients using pow'dered milk 



w ithout alkalies 

without alkalies 

... 

1 

No free acid 

7 

10 7 

2 

No reading over 10 

10 

7 1 

3 

No reading over 20 

166 

21 4 

4 

One reading over 20 

66 6 

60 7 


Adequate control 

47 

50 



Percentage control of 46 pa- 

Percentage control of 44 pa- 



tients using the first day 

tients using alkahnized 



Sippy regimen 

pow'dered milk once an hour 

1 

No free acid 

10 

34 

2 

No reading over 10 

13 

45 

3 

No reading over 20 

13 

22 7 

4 

One reading over 20 

63 

38 6 


Adequate control 

54 

75 



Percentage control of 14 pa- 
tients using the routine 
seventh day Sippy 

Percentage control of 17 pa- 
tients using alkahnized 

1 powdered milk with six addi- 
tional feedings 

1 

No free acid 

14 

47 

2 

No reading o\er 10 

7 

11 7 

3 

No reading over 20 

35 7 

17 6 

4 

One reading over 20 

42 8 

23 5 


Adequate control 

71 

94 1 



Percentage control of 14 pa- 
tients using the routine 
fourth week Sippy 

Percentage control of 17 pa- 
tients using alkahnized 
powdered milk with three 
meals 

1 

No free acid 

7 1 

47 

2 

No reading over 10 

7 1 

23 5 

3 

No read'ng over 20 

28 5 

59 

4 

One reading over 20 

57 

23 5 


Adequate control 

57 

1 94 1 

1 

1 


knew that it was powdered milk However, it does have a flattei taste A 
smaller “ appetite secretion ” might, therefore, result On the other hand, 
the addition of three meals a day, which the patient received on the “ fourth 
week ” diet, not only failed to inciease the amount of free acidity, but the 
patients were controlled more completely The failure of the usual foods 
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to stimulate a greater secretion of acid argues somewhat against the idea 
that the “ appetite secretion ” made much difference The greater amount 
of protein m the powdered milk should decrease the amount of free acid by 
increasing the amount of neutralization As alread)’^ pointed out, the 
powdered milk provided about one-fifth more protein than the milk and 
cream It was also noted that the milk curds obtained in the samples were 
smaller with the powdered milk than with the whole milk This suggests, 
of course, that the protein m the powdered milk could neutralize the acid 
more effectively 

Another observation makes us feel that the increased amount of protein 
is an important factor in the greater degree of neutralization If we in- 
creased the amount of milk powder to patients whose acidity was not entirely 
neutralized by the 12 5 gm dose, there resulted an increased degree of neu- 
tralization comparable to the greater effectiveness which seemed to exist 
with the alkahmzed powdered milk over the ordinary Sippy This dif- 
ference could not be explained by the difference m “ appetite secretion ” 
Therefore, we feel that even though a difference m flavor may play some 
idle, the alkahmzed milk powder is more effective as a neutralizing agent 

This method of treatment has certain practical advantages Mixing tlie 
dried milk with the alkaline powders overcomes tlie necessity of a patient 
carrying both fresh milk and powders It also decreases the number of 
medications by one half, which is a distinct advantage to the patient who 
works Finally, it costs somewhat less than if equal parts of whole milk 
and 20 per cent cream are taken, provided a non-advertised brand of 
powdered milk is purchased 

Among its disadvantages may be listed the taste, which is not pleasant to 
one unaccustomed to it However, the taste is largely a matter of habit, and 
patients will overcome this objection in a short time Moreover, a failure to 
stimulate secretion by the absence of flavor really is an advantage The 
fewer number of calories wdnch the pow'dered milk supplies can be taken care 
of easily by increasing the other simple foods allowed in the diet Its 
greatest disadvantage is the difficulty of mixing the powder with the water 
It tends to adhere to the glass and lequires much stirring to obtain a smooth 
mixture But w^e hope to circumvent this disadvantage by having tlie mix- 
ture made into tablets 

We do not wash to suggest this treatment as a substitute foi the Sipp} 
regimen, the object of which is to neutralize adequately the gastric acidity 
of every patient with ulcer A physician can be sure of adequate neutrali- 
zation only if he performs frequent aspirations and increases the amount 
of alkali to those patients wffio require it No method of therapy which 
utilizes a fixed amount of milk and cream and alkali can be expected to 
neutralize completely the gastric juice of all patients We feel that this 
method is a distinct advantage for those physicians who utilize the routine 
Sippy treatment, but for one reason or another do not attempt to secure 
complete neutralization 
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More lecent studies demonstrate that complete neutralization is not an 
essential requirement foi healing Many ulcers heal spontaneously in the 
normal course of events without any tieatment Those experiments which 
incriminate the acid as a cause of ulcers depend upon the prevention of all 
neutralization by duodenal legurgitation, which suggests that the develop- 
ment of an ulcer may follow from an intei ference with this normal means 
for regulating the acidity The use of an alkahmzed milk powdei at hourly 
intervals should neutralize the gastric acidity as effectively as duodenal re- 
gurgitation Continued use of such a regimen should, theiefore, regulate 
the stomach contents in such a way as to prevent the development of unusual 
degrees of acidity The change in the incidence of feeding from half 
hourly to hourly intervals will permit a much larger group of individuals 
to carry out this simplified regimen 

Summary 

It has been found that 12 5 gm of a prepaiation of powdered milk 
mixed with the usual Sippy powder containing 0 6 gm of calcium carbonate 
and 2 0 gm of sodium bicarbonate, and given at intervals of one houi, are 
somewhat more effective in neutralizing the gastric acidity than 90 c c of 
milk and cream and the same powder given in the usual way advised by 
Sippy 

REFERENCE 

1 WosiKA, P H, and Emfry, E S , Jr The effectiveness of the Sippy itgnnen m neu- 
tralizing the gastric juice of patients if the amount of alkali is not varied (See p 1070 
in this issue of the Annals ) 



STUDIES IN HYPERTENSION; A PROPOSED CLASSI- 
FICATION OF HYPERTENSION BASED UPON 
THE NITROGEN DISTRIBUTION OF 
THE SERUM PROTEINS * 

By Henry A Raesky^ F A C P , Adolph Bernhard, and George L 
Rohdenburg, New Yoik, N Y 

In a previous publication we reported that experimental hypertension 
in rabbits produced by the injection of a mono-ammo acid (aspartic acid) 
IS associated with definite alterations in the nitrogen distribution of the 
serum proteins These changes are an increase in the mono-ammo nitrogen 
and a decrease in the basic ammo nitrogen with a resultant change m the 
ratio between these two fractions (referred to as the M/B ratio) We have 
noted m further studies similar changes in the nitrogen distiibution of the 
serum proteins m hypertension in man Since these changes offer a basis 
for the classification of hypertension, the results of this investigation are 
reported in this paper 

Methods The blood pressure readings were obtained either with the 
sphygmotonograph or a mercury manometer The procedure for taking 
the blood specimens, the separation of the serum proteins and the technical 
methods for tlie analysis of tire blood protein fractions have been described 
in detail elsewhere ^ The amide and humin nitrogen were both removed 
before the other fractions were determined, consequently, they are of no 
significance in the present discussion 

Experimental Results 

Normal Vahies Table 1 shows the nitrogen distribution of the serum 
proteins in a group of 20 normal adults, most of whom were hospital interns 
between 21 and 30 years of age, the average being 26 years The systolic 
blood pressure varied between 104 and 135, the average pressure being 117 
The diastolic pressure ranged between 50 and 95, with an average of 76 
The pulse pressure varied between 28 and 56, with an average of 41 All 
of the group were free from renal, cardiac, and metabolic disturbances 

In this group the total nitrogen varied between 420 and 700, with an 
average of 532 mg per 100 c c blood The basic ammo nitrogen varied 
between 100 and 190, with an average of 140 mg In only one instance 
was it as low as 100 mg , while in 15 cases it ranged between 110 and 150 
mg This fraction represents 23 to 40 per cent of the total nitrogen after 
hydrolysis, with an average of 28 per cent The lowest mono-ammo nitro- 
gen value was 190 mg , the highest 330 mg , and the average 269 mg It 

* Received for publication October 12, 1935 

From the Achelis Laboratory of the Lenox Hill Hospital under a grant from the W C 
Durant Fund 
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Table I 

Nitrogen Distribution of the Serum Proteins m Normal Adults 


Case 

Age 

Blood 

Pressure 

Total 

Ni- 

tro- 

gen 

Total 
Nitro- 
gen * 
after 
Hy- 
drolysis 

Basic 

Ammo 

Nitro- 

gen 

Percent- 
age of 
Total 
Nitro- 
gen 
after 
Hy- 
drolysis 

Total 
Nitrogen 
of the 
Phospho- 
tungstic 
Acid 
Filtrate 

Mono- 

Amino 

Nitro- 

gen 

Percent- 
age of 
Total 
Nitro- 
gen 
after 
Hy- 
drolysis 

M/B 

Ra- 

tio 

115 

26 

mm Hg 
130/80 

mg 

570 


c c 

120 

23 

mg per 1 
380 

00 c c 
220 

43 

1 8 

116 

24 

120/80 

H 1 !■ 

680 

190 

28 

490 

310 

46 

1 6 

117 

28 

118/70 

K i !■ 

550 

150 

27 

390 

330 

60 

2 2 

118 

24 

105/70 

K 1 fl 

570 

130 

23 

430 

260 

45 

20 

119 

28 

135/85 

K > il 

600 

180 


420 

230 

38 

1 3 

120 

26 

118/70 

B 1 9 

450 

130 

29 

310 

310 

69 

23 

121 

25 

115/80 

E > 9 

480 

150 

31 

320 

300 

62 

20 

122 

32 

114/70 

Bi9 

580 

190 

33 

390 

310 

53 

1 6 

123 

29 

104/70 

E 1 9 

470 

190 


280 

190 

40 

1 0 

3 

28 

130/78 

E > 9 

510 

130 

25 

370 

250 

48 

1 9 

4 

21 

106/76 

B *9 

470 

130 

27 

320 

240 

51 

1 8 

8 

27 

120/70 

E >9 

540 

140 

26 

400 

300 

55 

2 1 

10 

27 

116/63 

E \ 9 


140 

28 

360 

280 

56 

20 

18 

25 

106/50 

E 9 


130 

27 

360 

290 

59 

2 2 

27 

28 

120/80 

B ! 9 

450 

130 

29 

320 

280 

62 

2 1 

28 

31 

112/80 

B; 1 9 

480 

120 

25 

360 

280 

58 

23 

79 

25 

130/95 

BE 9 

430 

130 


390 

280 

65 

2 1 

80 

24 

118/90 


400 

100 

25 

300 

220 

55 

2 2 

81 

28 

126/80 


430 

no 

25 

320 

250 

58 

2 2 

83 

25 

110/82 


400 

120 


270 

260 

65 

2 1 

High 

32 

S135 D95 


680 


40 

mm 

330 

69 

23 

Low 

21 

S104 D50 


400 


23 


190 

40 

1 0 

Aver- 

age 

26 

S117 D76 

532 

499 

140 

28 

359 

269 

54 

1 9 


Pulse Pressure High 56, Low 28, Average 41 
* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono-ammo nitrogen to the basic amino nitrogen 


was between 200 and 300 mg in 13 cases (65 per cent) and in 6 cases (30 
per cent) between 300 and 330 The mono-ammo nitrogen expressed as 
percentage of the total nitrogen after hydrolysis vaiied between 40 and 69, 
with an average of 54 The M/B ratio varied between 1 0 and 2 3, with an 
average of 1 9 The ratio m one case was 1 0, m 6 cases (30 pei cent) 
between 1 1 and 1 9, and in 13 cases (65 per cent) between 2 0 and 2 3 

Control Cases without Hypertension Table 2 records the nitrogen dis- 
tribution m 1 1 individuals who, while not normal, suffered from conditions 
in which hypertension was not a factor, foui were cases of cardiac disease, 
three of diabetes and one each of tetany, carcinoma of the rectum, and hemi- 
plegia The ages of this group varied between 29 and 81 years and the 
blood pressure between 105 systolic and 70 diastolic and 140 systolic and 70 
diastolic The basic ammo nitrogen was slightly lower, while the mono- 
ammo nitrogen values approximated those of the normal group The 
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Table II 

Nitrogen Distribution of Serum Proteins in Miscellaneous Disease Conditions without 

Hypertension 


Case 

Age 

Blood 

Pressure 

Total 

Nitro- 

gen 

Total 

Nitro- 

gen* 

after 

Hydrol- 

1 SIS 

Basic 

Ammo 

Nitro- 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 
Hydrol- 

>S1S 

Total Ni- 
trogen of 
the Phos- 
photiing- 
stic Acid 
Filtrate 

Mono- 

Ammo 

Nitro- 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 
Hj drol- 
ysis 

M/B 

Ratio 



mm Hg 

mg 

per 100 c c 


mg per 100 c c 



9 

61 

130/90 

430 

400 

100 

25 

300 

290 

72 

2 9 ^I>ocarditis 

44 

74 

140/70 

500 

480 

120 

25 

360 

290 

60 

2 4 

113 

38 

112/74 

580 

500 

100 

20 

400 

320 

64 

3 2 

15 

SO 

140/90 

530 

510 

120 

23 

390 

290 

57 

2 4 Sinus arrhj thmia 

64 

71 

120/70 

530 

520 

120 

23 

400 

300 

57 

2 5 Diabetes 

76 

71 

130/80 

430 

390 

100 

25 

290 

250 

64 

2 5 

78 

80 

130/80 

400 

370 

100 

27 

270 

260 

70 

2 6 

109 

34 

120/70 

640 

600 

130 

21 

470 

240 

40 

1 8 

32 

29 

105/70 

500 

470 

100 

20 

370 

220 

47 

2 2 Tetany 

62 

81 

140/70 

420 

380 

100 

26 

280 

250 

66 

2 5 Hemiplegia 

112 

64 

130/90 

620 

470 

120 

25 

350 

320 

70 

2 6 Ca of rectum 

High 

■ 

S 140 D 90 



130 

27 


320 

72 

3 2 

Low 





100 

20 


220 

40 

1 8 

Aver- 

■ 










age 

■ 

S 127 D 77 



no 

23 


275 

60 

2 5 


Pulse Pressure High 70, Low 35, Average 50 
* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono-ammo nitrogen to the basic ammo nitrogen 


M/B ratio was slightly higher than normal, being m 10 cases (91 per cent) 
between 1 0 and 2 9 


Nitrogen Distribution in Hypertension 

In experimental hypertension, as previously stated, the changes in the 
nitrogen distribution of the serum proteins are in (a) the basic ammo nitro- 
gen, (b) the mono-ammo nitrogen, or (c) m both In hypertension m man 
similar changes have been found and the cases grouped accordingly 

Group A Hypertension with a lowered basic ammo nitrogen, an in- 
creased mono-ammo nitrogen, and an increased M/B ratio 

The data m a series of 18 cases showing a change m both nitrogen frac- 
tions are given m table 3 The ages of the individuals varied between 24 
and 77 years, with an average of 56 The range of the systolic blood pres- 
sure varied between 165 and 286, with an average of 208, and the diastolic 
pressure varied from 70 to 142, with an average of 101 The pulse pressure 
varied between 65 and 200, with an average of 106 

The basic ammo nitrogen varied between 60 and 90 mg with an average 
of 75 mg and formed between 10 and 21 per cent with an average of 15 
per cent of the total nitrogen after hydrolysis The mono-ammo nitrogen 
ranged between 330 and 590 mg with an average of 462 mg This fraction 
forms between 73 and 100 per cent with an average of 83 per cent of the 
total nitrogen after hydrolysis The M/B ratio was the highest obtained of 
all the cases of hypertension studied, vaiying between 3 6 and 9 8 with an 
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aveiage of 5 7 A comparison of the data obtained in this group with that 
of tlie normals shows a definite alteration m the nitrogen distribution 

One exception was encounteied Case 55, a male aged 42 yeais, with 
blood pressure of 128 systolic and 60 diastolic, whose nitrogen distribution 
was similar to that observed m the cases of hypertension This individual 
had a neurosis and was considerably ovei weight The urine was negative 
and there was no evidence of mtiogen letention m the blood The blood 


Table III 

Nitrogen Distribution of Serum Proteins m Hypertension Cases Showing Decreased Basic 
Amino Nitrogen and Increased Mono-Amino Nitrogen and M/B Ratio 


Case 

Age 

Blood 

Pressure 

Total 

Nitro 

gen 

Total 

Nitro 

gen* 

after 

Hydrol 

ysis 

Baste 

Amino 

Nitro 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 

Hj drol 
>sis 

Total Ni 
trogen of 
the Phos 
photung- 
stic Acid 
Filtrate 

Mono 

Ammo 

Nitro 

gen 

Percent 
age of 
Total 
Nitrogen 
after 
Hj drol- 
jsis 

M/B 

Ratio 



mm Hg 

mg 

per 100 c c 


1 mg per 100 c c I 



30 

49 

165/90 

500 

440 

90 

20 

350 

350 

80 

39 

84 

52 

170/95 

730 

480 

80 

17 

370 

360 

75 

45 

85 

44 

208/118 

666 

580 

60 

10 

600 

590 

100 

98 

89 

67 

190/110 

550 

490 

70 

14 

420 

420 

86 

60 

91 

64 

210/105 

800 

600 

70 

12 

550 

550 

90 

7 8 

92 

62 

185/120 

660 

640 

80 

12 

580 

490 

76 

6 1 

93 

49 

210/100 

590 

560 

60 

11 

500 

500 

89 

83 

94 

61 

190/80 

650 

500 

70 

14 

430 

430 

86 

6 1 

95 

36 

■eiTiIiTiB 

620 

520 

70 

13 

450 

420 

80 

60 

96 

42 


530 

500 

80 

16 

420 

410 

82 

5 1 

97 

24 


570 

500 

80 

16 

420 

420 

84 

5 2 

98 

74 

236/84 

640 

610 

70 

11 

540 

500 

82 

7 1 

99 

55 

286/86 

560 

500 

80 

16 

420 

420 

80 

5 2 

87 

41 

224/142 

710 

460 

70 

17 

390 

390 

84 

5 5 

60 

77 

220/90 

500 

480 

80 

17 

400 

400 

83 

50 

34 

70 

230/100 

450 

420 

90 

21 

330 

330 

80 

3 6 

36 

68 

205/100 

450 

430 

80 

18 

350 

330 

76 

4 1 

61 

74 

200/100 

520 

490 

80 

16 

410 

360 

73 

45 

High 


S286D 142 



90 

21 


590 

100 

9 8 

Low 


S165D 70 



60 

10 


330 

73 

3 6 

Aver- 











age 





75 

15 


426 

83 

5 7 


Nonhypertensi\ e 


55 

43 

128/60 

500 

450 

80 

18 

370 

360 

80 

4 S Neurosis 










Hyperthj roid 


Pulse Pressure for hypertensive cases High 200, Low 65, Average 106 
* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono ammo nitrogen to the basic ammo nitrogen 


seium cholesterol was 145 mg per 100 c c and the basal metabolic rate was 
plus 14 pel cent There was no previous history of hypertension 

Gi oup B Hypertension with a decrease in the basic ammo nitrogen and 
no changes in the mono-ammo nitrogen 

The data of the examinations m the 14 cases comprising this group are 
given in table 4 The age of the patients varied between 22 and 83 with an 
average of 62 years The systolic blood pressure varied between 150 and 
230 with an average of 180, while the diastolic pressure varied between 80 
and 120 with an average of 100 The pulse pressure range was between 50 
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and 120 with an average of 81 The basic ammo nitrogen values varied 
between 70 and 90, with an average of 84 mg , thus, this fraction varied 
between 13 pei cent and 25 per cent with an average of 19 per cent of the 
total mtiogen after hydrolysis The values for the basic ammo nitrogen 
and the percentage of the total nitrogen after hydiolysis were slightly higher 
than those m group A 

While the mono-ammo nitrogen values weie within normal limits, the 
per cent this fraction formed of the total nitrogen after hydrolysis is lower 


Table IY 

Nitrogen Distribution of Serum Proteins in Hypertension Cases Showing a 
Decreased Basic Amino Nitrogen 


Case 

Age 

Blood 

Pressure 

Total 

Ni- 

tro- 

gen 

Total 
Nitro- 
gen * 
after 
Hy- 
drolysis 

Basic 

Ammo 

Nitro- 

gen 

Per- 
centage 
of Total 
Nitro- 
gen 
after 
Hy- 
drolysis 

Total 
Nitrogen 
of the 
Phospho- 
tungstic 
Acid 
Filtrate 

Mono- 

Amino 

Nitro- 

gen 

Per- 
centage 
of Total 
Nitro- 
gen 
after 
Hy- 
drolysis 

M/B 

Ra- 

tio 



mm Hg 

mg 

per 100 

c c 


mg per ‘ 

00 c c 



37 

73 

230/120 

430 

410 

90 

22 

320 

300 

73 

33 

38 

70 

190/105 

520 

500 

90 

18 

410 

270 

54 

3 0 

45 

73 

150/95 

500 

480 

90 

19 

390 

310 

64 

34 

46 

72 

150/90 

550 

520 

70 

13 

450 

310 

60 

44 

47 

30 

145/90 

490 

470 

90 

19 

380 

310 

66 

34 

65 

60 

195/100 

400 

370 

70 

18 

300 

300 

81 

43 

66 

22 

150/95 

440 

410 

90 

22 

320 

290 

70 

3 2 

68 

72 

210/110 

420 

390 

80 

20 

310 

300 

77 

3 7 

69 

82 

210/90 

470 

450 

70 

15 

380 

270 

60 

3 8 

71 

67 

198/90 

400 

370 

90 

24 

280 

280 

75 

3 1 

72 

70 

150/80 

440 

410 

90 

22 

320 

290 

70 

3 2 

74 

70 

160/90 

400 

360 

90 

25 

270 

270 

75 

30 

70 

72 

190/100 

500 

470 

80 

19 

390 

220 

46 

2 7 

108 

56 

178/120 

550 

470 

90 

19 

380 

220 

47 

24 

High 

82 




90 

25 


310 

81 

44 

Low 

22 




70 

13 


220 

46 

24 

Aver- 











age 

62 




84 

19 


281 

65 

34 


Pulse Pressure High 120, Low 50, Average 81 
* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono-ammo nitrogen to the basic amino nitrogen 


than those of group A, but higher than the normal group The actual values 
varied between 220 and 310 mg with an a\erage of 281 mg The M/B 
ratio varied between 2 4 and 4 4 Avith an average of 3 4 These values, 
while not as high as those in group A, are increased over the normal 

Group C Hypertension in which there is an increase in the mono-ammo 
nitrogen fraction only 

The largest number of our hypertensive cases are those in which there 
was a rise in the mono-ammo nitrogen only The data of these cases are 
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given in table 5 The gioup comprises 32 cases, the ages ranging between 
26 and 87 with an average of 56 years The systolic blood pressure varied 


Table V 

Nitrogen Distribution of Serum Proteins in Hypertension Cases Showing Increased Mono- 

Ammo Nitrogen 


Case 

Age 

Blood 

Pressure 

Total 

Nitro- 

gen 

Total 
Nitro- 
gen* after 
Hydrol- 
ysis 

Basic 

Ammo 

Nitro 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 
Hydrol- 
ysis 

Total 
Nitrogen 
of the 
Phospho- 
tungstic 
Acid 
Filtrate 

Mono- 

Ammo 

Nitro 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 
Hjdrol- 
> sis 

M/B Ratio 



mm Hg 

mg per 100 c c 


mg per 

100 c c 



2 

50 


650 

630 

120 


510 

500 

79 

4 1 

7 

67 


560 

540 

100 

18 

440 

430 

80 

43 

14 

51 

■ : • ! I n 

630 

620 

no 

17 

510 

500 

80 

45 

17 

42 

Ki: £9 

550 

530 

120 

22 

410 

400 

75 

3 3 

19 

46 

205/118 

750 

730 

130 

17 

600 

580 

80 

44 

20 

39 


530 

520 

120 

23 

400 

360 

70 

3 0 

22 

26 

155/85 

560 

540 

120 

22 

420 

400 

74 

33 

23 

79 

155/82 

650 

630 

120 

19 

510 

500 

80 

4 1 

31 

69 

170/90 

540 

500 

100 

20 

400 

360 

72 

36 

33 

69 

210/100 

550 

530 

120 

22 

410 

380 

71 

3 1 

39 

87 

235/120 

500 

480 

no 

23 

370 

330 

70 

30 

42 

71 

195/70 

600 

570 

140 

24 

430 

430 

75 

30 

43 

69 

200/100 

600 

570 

120 

21 

450 

450 

80 

37 

49 

65 

210/115 

530 

500 

no 

22 

390 

400 

80 

3 6 

51 

79 

230/115 

540 

520 

100 

19 

420 

400 

77 

40 

54 

78 

195/75 

500 

480 

no 

23 

360 

360 

75 

3 2 

75 

31 

250/160 

520 

480 

no 

23 

360 

340 

71 

3 1 

86 

27 

156/92 

600 

440 

100 

22 

340 

330 

75 

3 3 

88 

38 

182/116 

950 

710 

no 

15 

580 

580 

81 

5 2 

90 

60 

210/105 

1020 

850 

no 

13 

740 

750 

88 

68 

100 

54 

180/80 

500 

480 

120 

25 

360 

360 

75 

30 

101 

40 

194/108 

750 

700 

130 

19 

570 

570 

81 

4 3 

102 

64 

215/120 

990 

770 

148 

19 

620 

620 

80 

4 1 

103 

47 

160/50 

600 

580 

130 

22 

460 

510 

88 

39 

6 

49 


510 

490 

no 

22 

370 

360 

73 

2 2 

107 

53 


660 

590 

180 

30 

400 

420 

71 

2 3 

104 

42 

188/116 

650 

610 

190 

31 

420 

390 

64 

20 

105 

52 

210/110 

550 

490 

150 

30 

340 

340 

70 

2 2 

67 

73 


520 

500 

160 

32 

340 

330 

66 

2 0 

52 

74 

172/82 

600 

560 

130 

23 

430 

360 

64 

2 7 

11 

45 


520 

500 

120 

24 

380 

350 

80 

2 9 

48 

74 


540 

510 

100 

19 

410 

330 

64 

3 3 

High 

87 




190 

32 


750 

88 

68 

Low 

26 





13 


330 

64 

2 0 

Aver- 

56 




123 

22 


428 

75 

3 5 

age 












Pulse Pressure High 120, Low 56 Average 89 


Nonhypertensive 


12 

17 


550 

530 

160 

30 


360 

68 

2 1 

Splenectomy 

13 

20 


540 

520 

120 

23 


360 

69 

3 0 

29 

55 


550 

530 

no 

20 

420 

400 

75 

36 

* 

16 

56 

118/60 

500 

480 

100 

20 

380 

360 

75 

3 6 

Per anemia 

21 

55 


560 

540 

120 

20 


400 

74 

3 3 

Absc ofUver 
Acute uremia 

26 

33 

115/78 

650 

640 

120 

19 

520 

510 

80 

42 

Hodgkin s dis 
Sd of aorta 

24 

64 

110/90 

540 

520 

120 

23 

400 

390 

75 

3 2 

Hyper prostate 


* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono-ammo nitrogen to the basic ammo nitrogen 


between 152 and 250 with an average of 193, and the diastolic pressure 
varied between 50 and 160 with an average of 103 The pulse pressure 
ranged between 56 and 120 with an average of 89 The basic ammo nitro- 


































STUDILS IN HYPERTENSION 


1097 


gen varied between 100 and 190 ^\lth an average of 123 mg and formed 
from 13 per cent to 32 per cent with an average of 22 per cent of the total 
nitiogen after hydrolysis The mono-ammo nitrogen fraction varied be- 
tween 330 and 750 mg with an average of 428 mg , as compared with an 
average of 269 mg for the normal group This fraction represents be- 
tween 64 per cent and 88 per cent of the total nitrogen after hydrolysis with 
an average of 75 per cent as compared with an average of 54 per cent ob- 
tained for the normal group The A4/B ratio vaiied between 2 0 and 6 8 
with an average of 3 5 as compared with an average of 1 9 for the normal 
group 

Exceptions There weie seven individuals with normal blood pressuie 
whose nitrogen distribution showed an increase in the mono-ammo nitrogen 
fraction Among these were three cases from which the spleen had been 
removed, and one each of pernicious anemia, abscess of the liver complicated 
with acute uremia, hypertrophied prostate, and Hodgkin’s disease The 
mono-ammo nitrogen values of these nonhypertensive cases varied between 
360 and 510 mg with an average of 354 mg The M/B ratio varied be- 
tween 2 1 and 4 2 with an average of 3 1 

Gi oiip D Hypertension with normal nitrogen distribution 
In table 6 are given the data on 12 cases of hypertension m which there 
were no significant changes from the normal m the nitrogen distribution of 

Table VI 


Cases of Hypertension Showing Normal Nitrogen Distribution 


Case 

Age 

Blood 

Pressure 

i 

Total 

Nitro- 

gen 

Total 
Nitro 
gen* after 
Hj drol- 
ysis 

Basic 

Ammo 

Nitro- 

gen 

Percent- j 
age of i 
Total 
Nitrogen 
after 

H> drol- 
ysis 

Total 
Nitrogen 
of the 
Phospho 
tungstic 
Acid 
Filtrate 

Mono- 

Ammo 

Nitro 

gen 

Percent- 
age of 
Total 
Nitrogen 
after 
Hydrol- 
ysis 

M/B Ratio 



mm Hg 

mg per 100 c c I 


mg per 

100 c c 




25 

34 

185/138 

450 

430 

110 

25 

300 

300 

70 

2 7 

Arteriosclerosis 

35 

70 

190/85 

590 

560 

100 

18 

460 

250 

44 

25 

Arteriosclerosis 

41 

69 

225/90 

500 

480 

100 

20 

380 

290 

60 

29 

Arteriosclerosis 












M> ocarditis 

53 

67 

205/110 

520 

490 

100 

20 

390 

320 

65 

32 

Arteriosclerosis 

57 

71 

230/100 

500 

370 

100 

27 

270 

240 

67 

2 4 

Arteriosclerosis 

58 

80 

200/70 

520 

490 

110 

22 

380 

300 

61 

2 7 

Arteriosclerosis 












Myocarditis 

106 

49 

252/140 

570 

490 

150 

30 

330 

310 

63 

20 

Uremia 

110 

16 

138/90 1 

560 

500 

160 

32 

340 

250 

50 

1 5 

Chr tonsillitis 

63 

73 

170/70 

470 

450 

120 

26 

330 

230 

51 

1 9 

Arteriosclerosis 












Diabetes 

73 

68 

220/190 

470 

440 

100 

22 

330 

290 

66 

2 9 

Artenosclerosis 

50 

75 

160/70 

570 

550 

120 

22 

430 

300 

54 

2 5 

Arteriosclerosis 












Diabetes 

56 


117/82 

440 

420 

110 

25 

310 

250 

60 

22 

Acute hem 


H 










nephritis 

High 

B 





32 


mm 

70 

3 2 


Low 


ijslllwunu 




18 



i 44 

1 5 


Aver- 

B 





24 


mm 

59 

24 


age 

■ 


■1 


m 



tm 

i 




Pulse Pressure High 135, Low 35, Average 96 
* After the removal of humin and amide nitrogen 

The M/B ratio means the ratio of the mono amino nitrogen to the basic ammo nitrogen 
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the serum proteins The systolic blood piessuic of this group vaiied be- 
tween 117 and 252 with an average of 191, the diastolic piessure between 70 
and 190 the average being 94, while the pulse pressure varied between 35 
and 135 with an average of 96 


Discussion 

In 84 pel cent of the cases of hypertension which we have studied there 
were definite changes in the nitrogen distiibution of the seium proteins 
When either the basic amino or mono-ammo nitrogen fractions wei e altered, 
the degiee of hypertension was about the same as determined by the aver- 
aged systolic and pulse pressures These aA eraged pi essures, however, wei e 
higher when both nitiogen fractions weie involved in the change This 
suggests some con elation between the degree of hypertension and the nitro- 
gen distribution, although the exact relationship cannot be stated at the 
present time From the results of animal expei imentation,^ hypertension 
seems to precede changes in the M/B ratio 

Although the majority of the cases of hypertension showed a change in 
the nitrogen distribution, there weie 12 cases in which no change was demon- 
stiable In most of these exceptions the dominant clinical complaint was 
that of atherosclerosis lather than hypei tension In other hypertensive 
individuals in whom alterations in the M/B ratio was observed, athero- 
sclerosis was not the dominant clinical complaint 

In previous work ^ an extensive fibrosis of the spleen was noted in ani- 
mals suffering from aspartic acid induced hypertension, and it was pointed 
out that fibrotic changes also occuired m the spleen of human cases suffeiing 
during life with hypertension It is interesting to note in the light of these 
observations that in five of the seven nonhypertensive cases exhibiting an 
altered nitrogen distribution, disturbances in the i eticulo-endothelial system 
were evident In three of these cases the capacity of the reticulo-endothelial 
system was gi eatly reduced by removal of the spleen , anothei suffered from 
pernicious anemia, a condition in which the spleen shows maiked fibrotic 
changes, and the fifth from Hodgkin’s disease which bioadly consideied is a 
lesion of the reticulo-endothelial system These changes which occuired m 
(fl) the spleens of hypei tensive animals, (&) the spleens of human cases 
dying of hypertension and (c) m the reticulo-endothelial system of non- 
hypertensive cases suggests that the reticulo-endothelial system or the spleen 
plays a role in maintaining the M/B ratio at a normal level 

In the cases of hypertension with a low basic amino nitrogen, there was 
little or no evidence of nephritis A review of the clinical aspects of tlie 
cases of hypertension having increased mono-ammo nitrogen showed in the 
greater majority of the patients a mild degree of nephritis without retention 
of the non-protein nitrogenous constituents Four of the cases, however, 
showed slight nitrogen retention In the group of hypertensive cases in 
which both nitrogenous fractions deviated from the normal, there was us- 
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uall} evidence of a marked nephritis with nitiogen retention in the blood to a 
vaiying degree 

On the basis of the chemical and clinical studies m the gioup of hyper- 
tensive cases repoited in this papei, the following classifications appear 
possible 

Class 1 Hypei tensive individuals whose blood seium proteins showed 
a decreased basic ammo nitiogen and an increased mono-ammo mtiogen 
This group showed evidence of a seveie nephritis with moderate non-protein 
nitrogen retention m the blood which occasionally was severe 

Class 2 Cases of hypertension in which the blood serum proteins 
showed a low basic ammo nitrogen, no change m the mono-ammo nitrogen 
fraction and little or no evidence of nephiitis 

Class 3 Cases of hypei tension in which only the mono-ammo nitrogen 
fraction of the blood serum proteins was increased This group showed a 
model ate nephritis, occasional nitrogen retention, with little or no evidence 
of arteriosclerosis 

Class 4 Cases of hypertension in which the basic ammo and mono- 
ammo nitrogen fractions were within normal limits These cases showed 
aiteiiosclerotic changes and symptoms This group did or did not have 
evidence of kidney impairment 

On the basis of the classifications outlined above, one might readily 
speculate both as to the etiology of hypertension and as to therapeutic pos- 
sibilities It might be that the changes noted in the nitrogen distribution 
are due to a functional disturbance of the reticulo-endothehal system 
Organotherapy of the reticulo-endothehal system might prove to be of 
therapeutic benefit alone, or m combination with dietary changes It is pos- 
sible that the hypertension might disappear if the ratio between these two 
nitrogen fractions could be restored to normal by raising the basic ammo 
nitrogen In the animal experiments as reported elsewhere,^ the mono- 
ammo nitrogen values diopped when the injections of aspartic acid were 
discontinued and the blood pressure returned to normal It is within the 
realm of possibility to raise the basic ammo nitrogen v’^alues by suitable 
changes m the diet 

Conclusions 

1 Changes from the normal were observed m 84 per cent of 76 cases of 
hypertension m either the basic ammo or mono-ammo nitrogen fractions of 
the blood serum proteins or m both these fractions, the change m 23 per 
cent was m both fractions, m 18 per cent only the basic ammo nitrogen was 
altered , m 42 per cent the mono-ammo nitrogen alone was changed and in 
15 per cent no change m either fraction was demonstrable 

2 Based upon these chemical changes, a classification of cases of hyper- 
tension is proposed The more exact details of the \ arious groups are given 
in the body of the paper 
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SEDIMENTATION TIME IN ACUTE CARDIAC 

INFARCTION 

By Ch-vrles Shookhoff, M D , Albert H Douglas, M D , and Meyer 
A Rabinowitz, M D , B) ooklyn, N Y 

In 1931 the authois lepoited 10 cases of acute cardiac infaiction second- 
aiy to coronary artery tliiombosis in which the red blood cell sedimentation 
time was studied Burak “ subsequently reported a similar study, but the 
literature on the subject has, m general, been scant Singer ® and Wollheim ^ 
have both mentioned the increased rapidity of red cell sedimentation rate as 
a diagnostic factoi in coronary thrombosis Because the sedimentation time 
has frequently been of great help to us m the diagnosis and treatment of 
acute coronary thiomhosis, we aie reporting an additional series of cases 
studied during the past three yeais 

Method 

The sedimentation times were done according to the method of Linzen- 
meier ® Sixty minutes has been taken as the lower limit of normal, i e 
sedimentation more rapid than 60 minutes to the 18 mm mark is regarded 
as abnormal No corrections were made for vaiiations in the red blood cell 
count, but this did not appear to make a serious diffei ence in this series 

Twenty-nine cases of acute coronary thrombosis were studied In all 
cases included in this senes, the clinical diagnosis was confirmed by electro- 
caidiography Of nine patients who died, five were autopsied, and an acute 
coionary thrombosis found Cases which had complicating disease which 
might influence the sedimentation rate \\ ere excluded 

Results 

In all the cases studied the sedimentation time was abnormally lapid at 
some time during the course of the disease In all the cases but one, the 
1 ate was abnormally rapid by the fifth day In the one exception the figure 
did not go below 60 minutes until the second week, but even m this case a 
drop was apparent toward the end of the first week (Chart 1 ) In several 
cases the sedimentation time became abnormal as early as the second da> 
(Chart 2 ) The earliest in this series at vhich the sedimentation time 
returned to normal was the thirteenth day, and the latest, the tliirty-nintli 
day At times it was kept rapid over a ratlier long period by repeated 
thromboses ( Charts 2 and 3 ) 

In two cases the temperature and leukocjfle count were normal through- 
out while the sedimentation time was definitely abnormal In most of the 

* Received for publication April 23, 1935 

From the Division of Cardiologv, the “B” Medical SerMces, the Jewish Hospital of 
Brooklyn 
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Chart I 

A S , Male, Aged 42 Years 


Day 

of 

Illness 

Date 

Maxi- 

mum 

Temp 

Maxi- 
mum I 

Pulse 

White 

Blood 

Count 

Polys 

Sedimentation 
Time to 

18 mm 

2 

4-29-31 

99 2 

84 



270 

minutes 

3 

4-30-31 

99 4 

108 

16,800 




4 

5- 1-31 

99 8 

128 



135 

minutes 

5 

5- 2-31 

100 4 

116 





6 

5- 3-31 

99 8 

104 

15,800 

66% 

65 

minutes 

7 1 

5- 4-31 

99 4 

104 




8 

5- 5-31 

99 2 

96 

11,100 

55% 

60 

minutes 

9 

5- 6-31 

99 6 

80 




10 

5- 7-31 

99 4 

78 





11 

5- 8-31 

99 6 

78 

10,700 

63% 

49 

minutes 

12 

5- 9-31 

99 6 

82 




13 

5-10-31 

99 6 

84 





14 

5-11-31 

99 2 

86 

10,100 

51% 

55 

minutes 

15 

5-12-31 

98 8 

84 




16 

5-13-31 

98 8 

80 





17 

5-14-31 

98 8 

84 

9,850 

51% 

60 

minutes 

18 

5-15-31 

99 2 

86 




19 

5-16-31 

98 8 

76 





20 

5-17-31 

99 2 

80 





21 

5-18-31 

99 0 

82 

8,500 

58% 

90 

minutes 


Remarks Closure on April 28, 1931 
Hemoglobin 90% 

R B C, 4,700,000 

Eleclrocardiograms Inversion of T-wa%e in all leads Later T-wavc became positive, and a 
left axis deviation developed 


Chart II 

S H , Male Aged 54 Years 


Day 

of 

Illness 

Date 

Maxi- 

mum 

Temp 

Maxi- 
mum 
Pulse ! 

White 

Blood 

Count 

Polys 

Sedimentation 
Time to 

18 mm 

3 

11-12-32 

99 4 

102 

7,400 

69% 

55 minutes 

13 

11-22-32 

99 0 

90 



37 minutes 

17 

11-26-32 

98 6 

84 



30 minutes 


Remarks First closure on November 8, 1932 
Hemoglobin 80% 

R B C, 4,250 000 


2 

6-28-33 

98 2 

100 



40 minutes 

3 

6-29-33 

99 6 

106 

18,600 

75% 


8 

7- 6-33 

99 4 

96 

18,000 

67% 


15 

7-13-33 

104 0 

104 


43 minutes 

22 

7-20-33 

99 4 

104 



60 minutes 

28 

7-26-33 

98 6 

96 

7,800 

68% 

45 minutes 

37 

8- 4-33 

99 0 



52 minutes 

42 

8- 9-33 

98 6 

90 



50 minutes 

49 

8-16-33 

98 6 

96 



85 minutes 


Remarks Second closure on June 26, 1933 
Hemoglobin 85% 

R B C, 3, 350, 000 

Eleclrocardiograms November 19, 1932 Left axis deviation Q-R-S slurred S T isoelectric 
Ti sharply inverted, T2 and Ts upright 

June 28, 1933 Definite Q3-T9 type S-Ts and S-T3 markedly elevated, 
S-Ti depressed Ti upright, Tj and Ta sharply in\erted 
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Chart III 

L G , Female, Aged 61 Years 


Day 

of 

Illness 

Date 

Maxi- 

mum 

Temp 

Maxi- 

mum 

Pulse 

White 

Blood 

Count 

Polys 

Sedimentation 
Time to 

18 mm 

2 

10-14-32 


140 

11,800 

79% 


3 

10-15-32 


110 




4 

10-16-32 


92 



29 minutes 

12 

10-24-32 

100 4 

92 

9,600 

74% 


15 

10-27-32 

100 2 

90 



, 23 minutes 

20 

11- 1-32 

99 4 

96 

9,600 

66% 


23 

11- 4-32 

99 0 

94 



21 minutes 

27 

11- 8-32 

100 2 

90 



21 minutes 


Remarks Multiple thromboses, first one on October 13, 1932 
Hemoglobin 65% 

R B C, 3, 600, 000 

Eleclrocardtogra7ns October 18, 1932 Left axis deviation Occasional ventricular extrasystoles 
Marked slurring of the Q-R-S 

Repeated on November 1 and 15 without any essential change 


cases there weie fever and leukocytosis during the first few days at which 
time the sedimentation rate was noimal Toward the end of the first week 
the temperature and leukocyte count returned to normal while the sedimenta- 
tion rate became definitely abnormal The sedimentation rate then continued 
rapid for se\eral weeks while the temperature and leukocyte count re- 
mained normal Typical cases are illustrated m charts 4 and 5 


Chart IV 

H S , Male, Aged 48 Years 


Day 

i 

Maxi- 

Maxi- 

White 


Sedimentation 

of 

Date 

mum 

mum 

Blood 

Polys 

Time to 

Illness 


Temp 

Pulse 

Count 

18 mm 

7 days 
prior to 






More than 

closure 

10-10-33 

98 6 

92 

8,000 

71% 

120 minutes 

2 

10-18-33 

102 4 

120 

17,200 

88% 


4 

10-20-33 

101 0 

110 


7 

10-24-33 

98 6 

82 



15 minutes 

10 

10-27-33 

98 6 

90 

9,500 

61% 


14 

10-31-33 

100 0 

110 

45 minutes 

20 

11- 6-33 

99 0 

80 



85 minutes 

22 

11- 8-33 

98 6 

80 



More than 

120 minutes 


Remarks Admitted because of severe angina of effort 
Closure in hospital on October 17, 1933 
Hemoglobin 86% 

R B C, 4,600,000 

Electrocardiograms October 10, 1933 Slurring of Q-R-S S-T is isoelectric Ti, Tj upright, 
Tjinxerted • 

October 20, 1933 R-T segment in Leads I and H markedly eleiated, arising from 
the dowTistroke of “R” 

No\ ember 1, 1933 R-T is isoelectric Ti sharplv inrerted, Tj and Tj are upright 
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Chart V 


J M , Male, Aged 47 Years 


Day 

i 

Maxi- 

Ma\i- 

White 


Sedimentation 

of 

Date 

mum 

mum 

Blood 

Polys 

Time to 

Illness 


Temp 

Pulse 

Count 

18 mm 

3 

9- 6-32 

101 4 

108 




4 

9- 7-32 

101 6 

112 

24,000 

78% 

120 minutes 

5 

9- 8-32 

100 8 

100 


6 

9- 9-32 

100 8 

92 



19 minutes 

7 

9-10-32 

100 2 

86 




8 

9-11-32 

100 4 

88 



! 

9 

9-12-32 

100 0 

86 




10 

9-13-32 

99 0 

96 

8,000 

64% 


11 

9-14-32 

99 0 

88 


12 

9-15-32 

99 0 

90 



20 minutes 

24 

9-27-32 

100 0 

80 

8,400 

72% 

160 minutes 

29 

10- 2-32 

100 0 

80 

170 minutes 


Remarks Closure on September 4, 1932 
Hemoglobin 100% 

R B C , 6,510,000 (Emphysema probable cause of slight polycythemia) 
Electrocardiograms September 10, 1932 Q-R-S slurred R-Ti and R-Tj markedly elevated 
T-\vave is upright 

September 28, 1932 Ti and Tj sharply inverted, Tj upright R-Tj, R-T 2 and R-Ts 
isoelectric and somewhat rounded 

October 4, 1932 As before, except for inversion of Tj as well as of Ti and Tj 

Discussion 

Patients not infrequently present themselves with a history of an attack 
of angina pectoris occurring several days 01 even seveial weeks previously 
which aiouses suspicion of a lecent coionary aiteiy thrombosis The tem- 
perature and blood count are usually normal at this time, and the electio- 
cardiogram may frequently be indefinite It is 111 these cases that we have 
found the sedimentation time to be of gieat help, and where an electro- 
cardiograph IS not available, the increased sedimentation rate may be the 
only definite evidence of active cardiac muscle involvement 

Even where the diagnosis is clear, we believe it is of definite value to 
follow the sedimentation time We have found it to be a sensitive indi- 
cator of subsequent thrombosis m the heart or elsewhere, or of embolus or 
infection (Chart 5 ) It enables one, too, to estimate the rapidity of heal- 
ing At the present time there is no definite evidence that the rapidity of the 
sedimentation time is pi oportionate to the extent of the damage in the heait, 
but It seems justifiable to assume that while the determination is abnormal, 
active changes are taking place in the heart muscle We believe that the 
sedimentation time makes less arbitrary the duration of bed lest for a par- 
ticular case and that a patient with an acute coronary closure should be kept 
in bed at least until this determination has returned to normal We wish to 
emphasize the importance of a careful search for infection or infarction out- 
side the heart before a cai diac significance is attached to a rapid sedimenta- 
tion late 
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Conclusions 

1 The red blood cell sedimentation time was studied m 29 cases of acute 
cardiac infarction It was abnormally rapid m all 

2 It became rapid between the second and fifth days and returned to 
normal between the thirteenth and thirty-ninth days 

3 An abnormal sedimentation late may outlast the return of tempera- 
ture and leulcocyte count to normal by as much as four weeks It may be 
abnoimal when the temperature and leukocyte count have been noimal 
throughout 

4 It is of great help m cases seen first several days or weeks aftei the 
occurrence of a cardiac infarction 

5 It helps in the recognition of subsequent thrombosis or infection 

6 It makes less arbitrary the duration of bed rest 
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COMBINED MEDICAL AND SURGICAL MANAGEMENT 
OF PEPTIC ULCER, WITH EMPHASIS ON THE 
TREATMENT OF HEMORRHAGE ' 

By J W Thompson, M D , F A C S , and H W Soper, M D , F A C P , 

St Louis, Missouri 

The first pre-requisite for an intelligent appioach to the tieatment of 
peptic ulcer by any method is an accurate conception of the pathologic 
changes in the gastroduodenal mucous membrane which aie designated as 
“ peptic ulcer ” This term has been applied to all variations of pathologic 
changes from a simple erosion of the mucosa to a deep penetrating lesion 
with attachments to the neighboring viscera The confusion that exists in 
the general medical mind relative to peptic ulcer can be directly atti ibuted to 
the fact that frequently the disputants have entirely different lesions m mind 
Then strangely enough the disease seems to vaiy m diffeient races both in 
incidence and severity The Hebrew evidently is more pi one to peptic ulcer 
and Its complications than is the Aryan Walters and Snell,* who are quite 
familiar with the clinical and surgical manifestations of ulcer m the United 
States, observed that the central European nations present a different 
anatomico-pathologic picture from that seen in this country The Austrian 
peoples are more prone to multiple ulcerations combined with a severe chronic 
gasti itis, whereas the lesion most often seen m Amei ica is a single localized 
aiea of inflammatory change with the remainder of the mucosa in an ap- 
proximately normal state The important point then in any discussion of 
peptic ulcer is to so focus the attention that eveiyone has the identical 
pathologic process in mind 

The experience of the authors has been chiefly comprised of patients 
from the middle western United States, most of whom have been of northern 
European origin but including a liberal number of Semitic descent Peptic 
ulcer m these peoples is usually confined in number to a single lesion and is 
more frequently situated in the duodenum than in the stomach It has been 
our observation that multiple ulceiation when it occurs is more common in 
the duodenum 

Therefore, for the purposes of this paper we will define peptic ulcer as 
solution in the continuity of the gastroduodenal mucosa, varying between 
lesions of minute size and confined superficially to the mucosa, and the 
largei, punched out, characteristic ulceiation with a definite ciater and a base 
that is comprised of scar tissue of variable extent These lesions may be 
multiple, especially in the duodenum, and have a distinct tendency to heal 
and recur periodically with an increasing deposit of cicatrix aftei each epi- 
sode As the process advances, perf oi ation thi ough the walls of the stomach 

* Read at Regional Meeting of the American College of Physicians, Springfield, Illinois, 
September 24, 1935 Received for publication October 7, 1935 

From the Soper-Mills Clinic 
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or duodenum may take place, at times quite lapidly and in othei instances 
over prolonged periods of time During this process attachment to 
neighboring viscera or even perforation into them may occur 

The etiolog>" of peptic ulcer still remains unproved The experimental 
surgeons have presented evidence tliat ulcer is due to acid gastric secretions 
acting on the mucous membiane that lacks some neutiahzmg factor to 
adjust the fine physiologic balance between the secretions and enzymes of 
the digestive juices of the stomach, duodenum, panel eas and hvei Mann 
and Williamson" have produced expeiimentally so-called surgical duodenal 
diainage peptic ulcers in dogs that are indistinguishable histologically fiom 
those found m humans Quite recently Bollman and Mann,® corroborating 
the experiments of A^on Wagoner and Chui chill, have desciibed ulcers 
produced m dogs by prolonged ingestion of the drug cmchophen These 
ulceiations are likewise quite similar to those seen clinically 

The healing process m ulcei of the stomach and duodenum is an exact 
counterpart of that observed in varicose ulcer of the leg The cratei of the 
ulcer IS gradually filled in with fibrin, and the epithelial edges piohferate 
toward the center, gradually closing the defect Just as the varicose ulcer 
of the lower leg needs to be protected from traumatization of the delicate, 
tender, fragile, advancing margin of newly forming epithelium, so does the 
ulcer of the gastroduodenal mucosa need to be guarded The slightest 
trauma will dislodge the plug of fibrin in the base of the ciater, disrupting 
the newly forming glandular epithelium and leaving the base vulnerable to 
the acid gastric secretions These points were admirably demonstrated m 
the experimental woik of Mann ® presented at a recent Hodgen lectuie The 
practical clinical application is obvious 

Malignant degeneration of peptic ulcer of the gastric mucosa is a distinct 
possibility It practically never happens in the duodenal lesion McCarty ® 
long ago advanced the theory of metaplasia from peptic ulcer to gastric 
cancer Therefore, ulcer of the stomach must be classified as benign or 
malignant Alvarez ^ has stated that any gastric ulcer larger than a dime is 
potentially malignant, and gastric resection should be seriously consideied 
in such patients no matter what the age may be 

The association of gastric and duodenal ulcei in the same patient is of 
fiequent occurience, and the possibility of a carcinoma of the stomach 
should always be kept seriously in mind in an^ case of duodenal ulcei pre- 
senting a persistent occult blood reaction in the feces It is quite possible 
that there may be roentgen-ray evidence of deformity in the duodenal cap 
or in the region of the pyloi us, and that a severe hemorrhage from a gastric 
cancel ma) be mistakenly attributed to the old ulcer in the duodenum 
The following case histoiy strikingly illustrates this point 

Mrs Ursula A! , aged 45, a married woman, presented herself at the clinic com- 
plaining of dispepsia and belching accompanied bi a burning sensation in the epi- 
gastric region General plnsical examination reiealed that she was of the asthenic 
tvpe wath Msceroptosis Examination of the feces b\ the guaiac test showed occult 
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blood present persistently despite adequate medical treatment The patient was 
advised to have surgical exploration because of this but refused to consider it In 
addition there was a filling defect of a seemingly benign nature at the pyloric ring 
No evidence of filling defect in the stomach was obser-ved While under observa- 





Fig 1 Roentgenogram demonstrating atonic stomach with duodenal ulcer (Note smooth- 
ness of outline of both greater and lesser curvature ) 

tion, and having refused elective operation, she was taken with a severe series of 
hemorrhages which depleted her circulation of blood until her erythrocyte count was 
approximately 1,200,000 and her hemogloblin 25 per cent (Dare) She was im- 
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mediately hospitalized and given three blood transfusions, while under the trans-nasal 
suction siphonage method of treatment for hematemesis As soon as her condition 
permitted she was operated upon and the source of the bleeding was found to be not in 
the pyloric region as suspected (figure 1) but arising from the base of a shalloiv 





Fig 2 Postoperatne roentgenogram of same patient as in figure 1 following partial 
gastrectomy with removal of segment of stomach containing grade III carcinoma 

gastric cancer situated on tlie greater curvature of the stomach A partial gas- 
trectomy was done removing approximately tv o-thirds of the stomach well aboi e the 
growth The patient made a good recovery' and examination of the stools has been 
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negative Roentgen-ray films show the remaining portion of the stomach smooth in 
outline with no evidence of recurrence (figure 2) 

This case is presented to demonstrate the association of gastric cancer 
with duodenal and prepyloric benign lesions The loentgen-iay here did 
not disclose the lesion situated on the greater cuivatuie of a large viscerop- 
totic stomach It is well to reiteiate that a persistent occult blood leaction 
(guaiac) in the feces when the patient is on a meatless dietary regimen 
should always excite the suspicion of malignancy Surgical exploiation 
should be advised even in the absence of a lesion demonstiable by means of 
the roentgen-ray 

In complicated gasti oduodenal ulcei the combination of a medically 
minded surgeon with a clinician who fully appieciates the ad\antages of 
suigery olfeis the patient the gieatest chance of peimanent lelief In the 
type of individual who has what we may teim “ulcer diathesis” neither 
medical nor surgical tieatment offers very promising results These aie the 
patients who have recuiient ulcerations aftei any and all types of suigeiy, 
gastric resection not excluded The simple benign uncomplicated peptic 
ulcer of the gastroduodenal mucosa is the type amenable to successful tieat- 
ment by a medical legimen of which there aie innumeiable variations 

Medical management of duodenal ulcei has been greatly simplified m 
leceiit yeais and placed on a moie lational basis There has been some 
tendency to make it difficult again by employing various hypodermic injec- 
tions of organic compounds of histidine Most of these methods are ac- 
companied by careful dietetic instiuctions and it is of extreme uncertainty 
wheie to attiibute the credit for any lehef obtained All tissues, more espe- 
cially epithelial structures throughout the body, have an inherent biologic 
tendency to proliferate and heal over any break in their continuity Hargis 
and Robertson ® demonstrated by postmortem studies on patients who suc- 
cumbed to um elated constitutional diseases that evidences of old healed 
scars of peptic ulcei s were piesent when no mention had been made of 
gastric symptoms in the patients’ chief complaints Upon interrogation of 
the near relatives of these deceased patients it was learned that they did have 
“stomach trouble” (symptoms of peptic ulcei) for which they quite fre- 
quently nevei consulted a physician Consequently^ it is quite justifiable to 
conclude that theie aie many’- individuals who have mild peptic ulcers which 
undergo se\eral peiiods of recurience without causing severe symptoms 

The smooth diet, judiciously increased accoiding to the pi ogress of the 
patient’s symptoms and combined with sedative drugs and alkalies to 
dimmish hy^peracidity’^, forms the orthodox rationalized basis of tieatment 
founded on an accurate understanding of the fundamental pathologic proc- 
esses involved and the physiologic resources of the patient lequiied to pro- 
mote healing of the lesions In the acute stages a diet consisting chiefly’^ of 
milk and cieam, junket, thin cooked ceieals, with cream and sugai added, 
foims the standard measure employed The feedings are given in quanti- 
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ties of SIX to ten ounces e\ery two houis Diluted egg albumin alone often 
allays the severe symptoms The fiequent feedings seive to lowci acidity 
and provide a smooth texture to the gastric contents and prevent trauma to 
the healing ulcer that might occur when foods of coarse fibrous nature are 
ingested The coarse foods damage the growing epithelial coating of the 
healing ulcer and promote recurrence or delay complete recovery The 
modern dietary, consisting of various combinations of raw vegetable and 
fruit fibers made up in so-called “ salads ” comprising tomatoes, celery, 
apples and cairots among other things, is a common cause of persistent 
gastric symptoms in ulcer patients The eating of these things by an ulcei 
patient is comparable to a \ aricose vein patient treating his \ ancosities and 
concomitant ulcers by daily rubs with coarse sandpaper 

Since Marriott ® in 1929 advocated the use of evaporated milks in tlie 
feeding of young children, the senior author, H W S , began to employ 
them m the treatment of gastric and duodenal ulcer and ulcerative colitis 
hlilk as a source of bacterial infection in human beings, particularly in 
streptococcus sore throats and other infectious diseases, has been repeatedly 
emphasized The work of Rosenow in this regard is highly significant 
The splendid experimental work of Saunders in demonstrating that milk 
IS a possible etiologic factor in gastric and duodenal ulcer lends credibility 
to the belief that milk may possibly be a source of infection to individuals ♦ 
who are susceptible to a combination of factors leading to the development 
of peptic ulcer Ross has reported a series of cases of peptic ulcer treated 
with the evaporated milks The clinical observations of the author ( H W 
S ) suggest that evaporated milks are a helpful adjunct in the dietary man- 
agement of ulcei patients Our diet lists have in recent years been modified 
to contain many raw fresh eggs which supply all the needed vitamins A 
preliminary report of these observations has been published by Soper, and 
a more complete report of clinical observations with eraporated milk will be 
made later 

The administration of alkalies to ulcer patients has long been a matter 
of contioversy We no longer employ them extensively The smooth diet, 
fiequently fed, seems to be the secret of successful management After two 
to three weeks on strictly soft foods the patient is permitted coddled eggs, 
inci eased amounts of cooked cereals, together with cottage cheese, toast with 
the crusts lemoved, creamed Aegetable soups, ice cream, jello, baked or 
mashed potatoes, stewed fruits, white meat of clncken and tender bi oiled 
steaks or lamb chops 

A favorite sedative employed for many years with great satisfaction is a 
small dose of barbital (one gram) combined with atropine sulphate (one 
five-hundredth gram) together m a capsule Mith sugar or milk The 
atropine is sufficient when taken three or four times daily to ielie\e py loro- 
spasm, and the barbital is a Aery mild sedatne Tins prescription can be 
taken over protracted periods without harm or oa ersedation 

The more scAeie forms of benign gastric ulcer aaiII occasional!} requiie 
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hospitalization We have used with gieat satisfaction ti ans-gastric feed- 
ings by means of the indwelling Levin nasal cathetei The tube is permitted 
to find its way into the jejunum, and a high caloiic mixluie is given through 
the tube, placing the stomach completely at rest This is the same principle 
as employed by Balfour in surgical jejunostomy minus the attendant surgi- 
cal risk The nasal catheter is usually quite well tolerated by these cases 
after the fiist few houis of discomfort 

The above outlined principles constitute the measures which Ave have 
employed in the medical management of peptic gastioduodenal ulceration 
Fortunately we have been consistentl)'^ successful and see no reason for 
changing our methods Practically all patients can remain ambulant and 
employed Bleeding oi hemoiihagic ulcei demands more detailed con- 
sideiation 

Soper in 1931 piesented a method of treating hematemesis by means 
of the retention cathetei Seveie hemoiihage from a gastiic or duodenal 
lesion benign oi malignant is quite alarming, and often accompanied by 
shock Recovery fiequently is prolonged Balfour,^" Bevan and Lahey 
all advise against immediate operation but reseive inteivention for recur- 
rent bleeding Piactically all writeis agree that blood transfusion is im- 
mediately indicated in all severe hemorihages and that morphine hypo- 
♦ dermically, blood coagulants, and complete bed rest are all essentials 

The principle of keeping the stomach at absolute lest in ordei to allay 
bleeding from it or into it (as in the case of duodenal ulcer or esophageal 
varices) is physiologically sound, and borne out by practical experience in 
other comparable hollow visceia such as the urinaiy bladder Any quantity 
of liquid material in the stomach will incite peristalsis and provoke addi- 
tional bleeding or prevent it from stopping The gastric wall and neighboi- 
ing contractile viscera containing bleeding vessels must be absolutely quiet 
in order to promote clot formation and cessation of the hemorrhage Na- 
ture creates a vicious ciicle by virtue of the fact that the blood in laige 
quantities escapes into the stomach, excites peiistalsis and thereby accen- 
tuates the bleeding This process is comparable to a hemorrhage into the 
urinary bladder from any source The bladdei fills up with clots and m 
the attempt by the hollow contractile organ to expell its contents tenesmus, 
spasm, overactive contraction and congestion are produced and the bleeding 
IS aggravated The quickest method of relief here is to empty the bladder 
with a large catheter or an evacuator and place it at rest by an indwelling 
catheter and keep it at lest The analogy to hemorrhage into the stomach 
IS entirely logical In spite of this one hears and reads of the so-called 
“ expectant treatment of hematemesis ” which consists of the administration 
of morphia and of letting the stomach do the best it can to get relief by 
vomiting oi by expelling its contents into the intestinal tract It is to en- 
courage the wider use of our method of gastric siphonage m the treatment 
of hematemesis that we wish to present in detail its employment and to 
reaffirm oui satisfaction m its further use 
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By this method one has absolute contiol of the situation in gastric 
hemoiihage The introduction of the tube is not uncomfortable to the 
patient if careful technic is used The stomach is leadily emptied of all 
clots and placed immediately at rest Retching and vomiting such as are 
caused by lavage with a large tube are avoided, to the great satisfaction of 
the patient A thromboplastic substance can be given hypodermically to 
promote coagulation in the bleeding vessel, and tlie same substance is of 
great advantage in the stomach itself, for seemingly it not onty aids in 
stopping the bleeding but apparently causes the larger clots to be broken up 
into fine black particles so that they may be readily withdrawn through the 
nasal tube Recurrent bleeding is readily detected by observing the wash- 
ings, and the presence of acidity may be noted by testing with congo paper 
The stomach can then be gently lavaged with a mild alkaline solution of soda 
bicarbonate to neutralize the acid secretion 

The following detailed points m the emplo 3 mient of this method are 
worthy of reiteration 

1 The technic of passing the tube is important The nasal mucous 
membrane should be shrunk with a 2 per cent solution of cocaine hydro- 
chloride The Levin nasal catheter with several perforations m the distal 
SIX inches should be slowly passed down the esophagus and the patient 
allowed to take a swallow of water with each short advance of the tube 
The glass pistoned syringe should be used often to keep the tube free of 
small clots The tube may be permitted to drain by siphonage alone or may 
be attached to an apparatus to provide continuous suction, such as described 
by Ward,“® Wangensteen,-'- Orr -- and others The character of the secre- 
tion passing through the tube should be observed frequently and tested for 
acid with fresh congo red paper Liquid petrolatum is dropped along side 
of the tube through the nostril three times daily, and if the patient complains 
of sore throat a spoonful of liquid petrolatum may be given every one or two 
hours 

2 The use of a local hemostatic is important We employ thrombo- 
plastic solution, injecting it undiluted directly into the stomach after the clots 
have been removed The fine black clots that result aie characteristic of 
this hemostatic 

3 The patient is usually thirsty, and we find that fresh egg albumin, 
water and gelatin water rarely excite acid secretion and can be safely per- 
mitted by mouth Proctoclysis with a physiologic solution of saline and 
the intravenous injection of 2000 to 3000 c c of normal saline containing 
glucose m 5 to 10 per cent solution are continued for a period of three dajs 
After that time the tube is permitted to find its way into the jejunum This 
can be demonstrated by a roentgen-ray film The patient is then fed a 
high caloric mixture and the stomach is still maintained at rest for a period 
of a ^\eek or 10 da 3 s according to the condition of the patient and the 
amount of discomfort caused b 3 ’- the nasal tube 

The obvious advantages of the method are its simplicity, and its lalue 
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111 the lemoval of clots fiom the stomach and placing it at rest, the contiol 
of acidity, the easy detection of further bleeding, the elimination of nausea 
and vomiting and the niaintenance of the patient's comfoit In addition the 
tube may be employed to give jejunal feedings and so maintain the stomach 
at rest foi any desiied period of time m accordance with the requirements 
of the individual patient 

Just which cases of peptic ulcer of the stomach and duodenum should be 
selected for surgical treatment has long been controvei sial It is only 
through intelligent coopeiation between the clinician and surgeon that the 
best interests of the patient aie sei\ed It is generally conceded that all un- 
complicated cases of simple duodenal ulcer should be treated by a medical 
regimen, reseiving surgical procedures for those cases which do not respond 
to the more conservative methods In borderline cases the choice of method 
IS fiequently a matter for weighty decision It is likewise conceded to be 
justifiable to use a medical regimen in the treatment of benign gastric ulcer 
Emphasis must be placed on the dictum that any gastric ulcer which does 
not show an immediate response to diet and lest with a definite tendency to 
heal quickly, as shown by competent roentgenography, should be considered 
potentially malignant and recommended for surgery 

The successful surgical tieatment of duodenal ulcer has been a great 
achievement Relief of the patient’s symptoms with minimal risk should 
be the goal lather than to subject him to a pre-detei mined type of operative 
proceduie It would seem obvious that extensive opeiations, such as gas- 
trectomy and gastioduodenal lesection, will carry a higher mortality in any 
surgical clinic than the moie conservative procedure of gasti o-enterostomy 
We believe that the acid factor is the most important one in causation of 
ulcer The reduction of acidity by a well functioning gasti o-enterostomy 
certainly seems to be the moie reasonable and conserv^ative choice of pro- 
cedure, especially since it is admitted that achlorhydria is secured in but 
56 per cent of patients subjected to total or partial gastrectomy These 
points weie emphasized recently by Klein, Aschner and Crohn‘S® 

The choice of operative procedure, then, in duodenal ulcer should be 
made from a conservative point of view The selection of procedure should 
be suited to the individual case and will vary according to the anatomic and 
pathologic chaiacteristics of the ulcer and of the patient The position of 
the stomach in the abdomen and its accessibility at the operating table will 
also influence the surgeon in his choice In a series of 129 cases the author 
( J W T ) found it justifiable to perfoim gastro-enterostomy on 87 patients 
whereas it was deemed adMsable to choose pyloroplasty in but 17 of this 
senes, pyloroplasty of Bilroth I type being employed in five cases Partial 
gastrectomy was done in 18 instances for gastric ulcer In 50 per cent of 
these the lesion pioved to be malignant The author (J W T ) has nevei 
deemed it justifiable to perfoim extensive partial gastrectomy for duodenal 
ulcer but has conseivatively employed the more physiological complete 
pyloiectomy of Bilroth I type in five cases with unifoimly satisfactoiy le- 
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suits Walters recently stated that “ the case foi subtotal gastrectomy 
with lemoval of the duodenal ulcer lemams one for fuithei studjL duiing 
which time gastro-enterostomy should continue to hold a position of high 
regard, for it will give good results at low operative i isk m properly selected 
cases 111 which the response to a propeily cairied out medical regimen has 
been inadequate ” 

Pioper selection of surgical cases requiies expeiience and clinical judg- 
ment, and as an aid the following classification has been suggested 

1 Acute perforated 

2 Recuirent hemonhagic 

3 Chronic recurrent (with duodenitis — multiple serpiginous ulceiation) 

4 Obstructive 

5 Multiple ulceiative (se^ere symptoms, shoit duration, no relief by 
medical regimen) 

6 Chronic perforative (with attachment to pancreas oi gall-bladder) 
Case leports illustratne of those seveial types have been made pieviously by 
Thompson 

The perforated duodenal or gastiic ulcei is of course alvaj'S a surgical 
emergency Shelley^® reweved 82 cases in which theie was an immediate 
mortality of 18 3 pei cent due to peritonitis and pulmonary complications 
His follow-up records of cases were excellent and his statistics confirm the 
conservative opinion that a single inveision of a perforated ulcei with diain- 
age of the abdomen will save more patients than any other proceduie 
Adding posterior gastro-enterostomy to the load the patient already carries 
will in not a few instances be a factor m causing his death It is only m 
laie combinations of circumstances favorable to the patient, such as a very 
recent perforation with actual or impending pyloric obstruction, that gastro- 
enterostomy should be done simultaneous^ with inveision Should ob- 
struction occur latei, gastro-enterostomy can be done with minimal risk 
Many patients after perforation are strikingly free from symptoms follow- 
ing single inversion This fact alone condemns the routine performance of 
gasti o-enterostomy m the presence of acute perforation 

The question of closure of such perfoiated cases without diamage again 
is a mattei of very careful individual judgment and opinion Closure with- 
out a dram m an) wound such as a thyroidectomy, radical oi simple mas- 
tectomy, 01 cholecystectomy is an ideal which should not be too strenuously 
pursued In most cases of peiforated duodenal ulcer, oi of any other hollow 
viscus, it would seem advisable to follow the practical old masters who 
almost invariably drained such cases 

There is no one who will disagree with the statement that obstructing 
duodenal or p) lone ulcei patients should be ti eated by appropriate surgical 
procedui e such as gastro-enterostomy, pylorectom) or gastro-duodenostomy 
The results obtained by gasti o-enterostom) m this t 3 pe of case hare been 
uniformly satisfactory It is the duodenal ulcer patient without obstruction 
vho has long been a subject of controvers) between mteinist and surgeon 
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It IS a very seiious mistake and an absolutely unjustifiable policy to deny 
surgical relief and cuie to those unobstructed patients who have chronic or 
severe acute symptoms unieheved by an adequate medical regimen Such 
patients suffei intensely and should demand surgical tieatment if and when 
they fail to get relief of their sjmiptoms by medical measures such as diet, 
sedation, alkalies and lest in bed 


Table I 


Results Following Various Surgical Procedures for Peptic Ulcer 


Operation 

No 

of 

cases 

Symptom 

free 

Incomplete 

relief 

Hospital 
deaths 
follow ing 
operation 

Per cent 
operative 
mortality 

Remarks 

Gastro 

enterostomy 

87 

80 

Persistent mild 
dyspepsia 

7 

2 

23 

Deaths due to 
VICIOUS circle 
and intestinal 
obstruction 

Pyloro- 

plasty 

17 

16 

Recurrent 

bleeding 

1 

0 

0 

Patient with 
poor result 
(bleeding) 
refused 
re-operation 

Bilroth I 
pyloroplasty 

5 

5 

0 

! 

0 

0 

i 

All patients 
entirely free of 
symptoms 

Closure of 
perforation 
and drainage 

20 

12 

3 

2 

10 

Deaths from 
peritonitis due 
to delayed 
operation 

Excision of 
jejunal ulcer 

1 

1 




Followed 
gastro-enter- 
ostomy done 
elsewhere in 
presence of 
acute perfo- 
ration 

Gastric 

resection 

18 

16 

Complain of 

peristaltic 

rushes 

2 

1 

92 

Eight patients 
proved to have 
malignant 
ulcer 

Total cases 

148 

Approximately 
90% complete 
symptomatic 
relief 

130 

Approximately 
10% incom- 
plete relief or 
poor results 

13 

5 

3 1 

Average per 
cent operative 
mortality 


The severe burning pain which is unieheved may be a precuisor to per- 
foration which will demand emergency surgery under adverse circumstances 
at great risk Many duodenal ulcer patients will present themselves witli 
h} per-motihty, hyper-penstalsis, severe pain and pyloiospasm These per- 
sistent symptoms will f i equently require surgical i ehef after medical failure 
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The choice of opeiative pioceduie in such patients is of great importance 
Some type of pyloioplasty can fiequently be used to advantage This 
operation is more ph}Siological in that it empties the acid gastric contents 
into an aiea of high alkalinity which is biologically designed to receive them 
The fearful complications of gastro-jejunal ulcer are avoided It is, how- 
ever, not always technically possible to perfoim pyloioplasty oi pylorectomy 
with minimal risk Gasti o-entei ostomy when properly pei formed will give 
S3'mptomatic relief to the majoiity of such patients who suffei from chionic 
(non-obstructne) single or multiple ulceration of the duodenal mucosa 

The teim "complicated duodenal ulcer" has been fiequently used to 
designate those cases which do not obtain lelief by medical regimen This 
terminology is acceptable, but one cannot accept the viewpoint that a patient 
without organic obstruction or gasti ic motor insufficiency is to be advised 
against surgical treatment Such advice is bad and can only be accounted 
for by a misconception of the pathologic changes m the duodenum winch 
accompany peptic ulceration 

Peptic ulcer of the gastric mucosa should always be considered poten- 
tially malignant The majority of benign gastric ulcers quickly heal undei 
a careful dietetic and sedative regimen Occasionally a stubborn case will 
require hospitalization and jejunal feedings by the Levin trans-nasal duo- 
deno-jejunal catheter In the event that an immediate response to treatment 
does not result, then all gastric ulcers no matter what their size or location 
should receive the benefit of surgical exploiation Total gastrectomy, while 
a formidable procedure carrying a relatively ver}^ high mortality rate, has 
been successfully performed many times by competent gastric surgeons 
Gastric cancer even when viewed through lose coloied glasses is still a very 
grim spectacle While extensive resections are possible, recurrences aie 
frequent and permanent cures aie few These facts should not deter one 
fiom advising surgical exploration of all suspicious gastric ulcers 

The postoperative management of gastro-duodenal surgical patients is 
made much easier by tlie routine use of the Levin nasal catheter with con- 
tinuous suction siphonage This method is far superior to the intermittent 
gastric lavage by means of the large caliber tube One can determine just 
when the gastrointestinal tiact begins to function The patient’s stomach is 
never allowed to fill with secretions or liquids, and gastric dilatation is pre- 
vented Nausea and vomiting are almost entirely eliminated by intelligent 
use of this method which we have employed since 1928 Routine admin- 
istration of carbon-dioxide inhalations aids iii preventing postopei ative pul- 
monary atelectasis The diet is increased gradually about in accord with 
the methods employed in the treatment of acute medical cases Following 
surgical dismissal all patients are carefully followed up by the clinician who 
strongly warns them against dietary indiscretion 

These patients can eat a liberal variety of foods but must not be permitted 
utterly to disregard the knowledge that their gastro-duodenal physiolog)' is 
not perfect or they would not have developed peptic ulcer, therefore, they 
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must use caution in their gastronomic behavior following surgical pro- 
ceduies 

The teeth, tonsils, paranasal sinuses, ceivix, prostate gland are all to 
be considered possible sources of focal infection and such infections should 
be eliminated by appiopnate methods if found to be present These pa- 
tients should always be considered as possessoi s of physiologically abnormal 
gastiomtestinal tiacts and warned to temper their habits with discretion 

Summary and Conclusions 

1 The best interests of the peptic ulcer patient aie served by combined 
medical and surgical judgment 

2 The supeiiority of the trans-nasal suction siphoiiage in the treatment 
of gastro-duodenal hemorrhage is emphasized 

3 A senes of surgically treated peptic ulcei cases is reported in tabular 
form 

4 A vei*y careful postoperative dietary and hygienic i egimen is essential 
in securing permanently good results 
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OBSERVATIONS ON THE EFFECT OF SUDDEN 
CHANGES IN ARTERIAL TENSION IN 
ANGINA PECTORIS * 

By E W Bitzer, M D , F A C P , T ampa, Floi ida 

Angina pectoiis is geneially consideied to be a manifestation of diseased 
coronary arteries Coionaiy scleiosis is piesent in most cases but not in all, 
and maiked coronary scleiosis may be found m cases which have not shown 
the anginal syndrome To account for the cases with little oi no pathologi- 
cal findings the theory of coi onary spasm has been advanced ® This is 
also a possible explanation of the angina of rest The finding of changes 
in the R-T segment of electrocai diograms taken duimg spontaneous or in- 
duced attacks ® has been considered confirmatory evidence of the occur- 
rence of coronary spasms It is known, however, that changes m the R-T 
segment may occur m coronary thrombosis without pain Similar changes 
have been produced by exeicise in patients with angina pectoris, without 
precipitating an attack of pain ® Such changes have also been reported in 
rupture of the right aui icle ’’ and have been produced expei imentally by in- 
jecting various substances into the pericaidium ® 

It has been found that the coi onary constnctoi mechanism is poorly 
developed in animals,®’ and the suggestion has been made that a failure of 
the dilator mechanism may account for some cases of angina pectoris 
Wenckebach believes a failure of the depressor mechanism is responsible 
for a sudden increase in aoitic pressure and that this is the mechanism of 
attacks in ceitain cases which he designates tiue angina pectoris, as distin- 
guished from coronal y sclerosis 

The nerve contiol of the coronaiy circulation has not been definitely 
worked out The vagus is probably the coronary constrictor and the sym- 
pathetic the coronary dilator The leverse is true m the peripheial vascu- 
lar system Drugs that constrict the peiipheral vascular system frequently 
precipitate attacks of angina pectoris, and dilator drugs usually relieve the 
pain These drugs may act through a local effect on the blood vessels 
rather than through the nerve mechanism 

The purpose of this study was to demonstiate a possible change in the 
coronary ciiculation by a physical stimulus to the vascular system that did 
not entail any physical effort and that was fiee from any local effect on the 
coronary vessels The “ Cold Pressor Test ” of Hines and Brown ad- 
mirably fulfills these requirements It pioduces in most instances a marked 
vaso-constnction demonstrable by an elevation in blood pressure This is 
usually accompanied by a slight mcrease m the pulse rate, which suggests a 
widespread effect on the sympathetic system If coronary spasm is a factor 
in producing attacks of angina pectoris, it is an abnormal reaction due to an 
* Received for publication May 22, 1935 
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irritability of the vasculai s}stem in the heart Consequently it seemed 
reasonable to suppose that in some cases attacks would follow the application 
of this test 

Method 

A modification of the cold piessor test was used The left hand was 
immeised in a laige basin of watei at a temperature of 6 ° C and was kept 
in the water until the test was completed The blood pressuie was taken on 
the right arm at least 14 times A cardiogram i\as taken immediately be- 
fore and at the height of the blood pressuie reaction Only one lead was 
taken during the test and in most instances this was a chest lead with one 
electrode on the anteiior chest, just inside the apex, and the other on the left 
leg The subject was questioned before and after the test in reference to 
pain in the chest 

M VTERIAL 

Sixty-four patients with angina pectoris were subjected to this test 
There were 46 males and 18 females That} -two cases had noimal blood 
pressure, 27 w'ere hypertensn es and five were Iwpotensives All 64 cases 
had angina of effort Ten had both angina of effort and rest Five con- 
formed to Wenckebach’s desciiption of true angina Seventeen cases had 
definite histones of coionary thrombosis The followung table gives the 
age of the patients and the duiation of the disease 


Table I 

Angina Pectoris Duration of the Disease, and Age of the Patients 


Duration 

1 I r or less 

! 

1 to 3 vrs 1 

3 to 5 j rs 

5 to 8 yrs 

10 vrs oro\er 

No of Cases 

28 

14 

10 

9 

3 

Age 

30 to 39 yrs 

40 to 49 yrs 

50 to 59 yrs 

60 to 69 yrs 

70 to 79 vrs 

No of Cases ^ 

1 

1 

6 

24 

26 

7 


Results 

Figures 1, 2 and 3 show maximal systolic and diastolic blood pressuie 
reactions to the cold pressor test of the entire group There was com- 
paratively little difference between the reactions of the anginal patients with 
normal blood pressure and the hypertensives The maximal reaction in the 
hypertensive group was 82 mm systolic and 45 mm diastolic The maximal 
reaction m the anginal cases with normal blood pressure w^as 74 mm s} stolic 
and 40 mm diastolic Fifty-three per cent of the angina pectoris cases with 
normal blood pressure had a “ ceiling ” or maximal rise in systolic pressure 
of 150 mm or moie The ai erage rise in this group was 29 84 mm systolic 
and 16 53 mm diastolic A group of 41 cases ivith normal blood pressure 
were subjected to the same test This group was composed of normal in- 
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Fig 1 The maximal sjstolic and diastolic changes m blood pressure during the cold 
pressor test m 32 angina pectoris cases with normal blood pressure (Heavy lines denote 
diastolic pressure ) 
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Fig 2 The maximal systolic and diastolic changes in arterial tension during the cold 
pressor test in 27 hypertensive angina pectoris cases (Heavy lines denote diastolic pres- 
sure ) 
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dividuals, cases ^^lth cardiac neuroses and cardiac diseases, other than angina 
pectoiis Fifty-three pei cent showed a “ceiling” of 150 mm or above 
The aveiage use m piessure was 32 63 mm systolic and 18 29 mm diastolic 
It is possible that some cases m both groups hare had hypertension m the 



Fig 3 The first four lines (slanting) represent the drop in pressure in two cases of 
angina pectoris that had a reverse reaction The other 10 lines (straight) represent the 
increase m pressure in five h>potensive angina pectoris cases (Heavy lines denote diastolic 
pressure ) 


past, but It was impossible to prove it There were two cases shown in 
figure 3 that had a reverse reaction, a precipitate diop m blood pressure, with 
a slowing of the pulse rate, pallor and sweating about the face and head 

Electrocardiographic Findings 

Sixty-two cases that did not have anginal symptoms were used as con- 
trols There were 10 hypertensiv^e cases Nine averaged a rise of 39 2 
mm systolic and 14 mm diastolic One hypertensiv e case showed a reverse 
reaction, with a drop m piessure irom 170 mm systolic and 110 mm 
diastolic to 118 mm systolic and 85 mm diastolic The average use in 41 
cases with normal blood pressure was 32 63 mm svstohc and 18 29 mm 
diastolic Eleven cases with low blood pressure averaged a rise of 24 81 
mm systolic and 13 81 mm diastolic 

In this group the changes in the Q, R and T were slight, one mm or 
less There were no changes m the R— T segment In the 64 angina pec- 
tons cases only 12 showed more than 1 mm change m the Q, R, S and T 
deflections during the cold pressor test One of these cases showed a re- 
verse reaction, with a drop m blood pressure of 38 mm systolic and 20 mm 
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diastolic The lemaining 11 aveiaged an incieasc of 39 3 mm systolic and 
15 4 diastolic 

There is nothing charactei istic in the changes in the Q, R, S and T’s in 
these cardiograms Such well-marked changes, however, did not occur m 
any of the other angina pectoris cases or contiols The changes in the R-T 


(A) Lead V 

VI 

(B) Lead V 

VI 

(C) Lead V 


VI 


Fig 4 The first cardiogram in each group is a chest lead (anterior chest, just inside 
the aoex and the left leg) taken immediately before immersion of the left hand in ice-water 
The second is the same lead taken at the high point in the blood pressure (A) Shows an S 
which IS decreased during the ice-water test The increase m blood pressure was 4 mm 
svstohc and 5 mm diastolic (5) Shows an increase in the Q and a decrease m the R 
during the test This is a case with normal blood pressure The increase in pressure was 
33 mm systolic and 25 mm diastolic (C) Shows a decrease m the Q There is an increase 
in the notching and in the negativity of the R-T segment The T is increased This is a 
case of malignant hypertension with an angina pectoris syndrome The increase m blood 
pressure was 66 mm systolic and 20 mm diastolic 



segment m figure 5 (a) and (&) are of the type suggestive of coronary ob- 
struction In figure 5 (c) the R-T segment changes from negative to iso- 
electric during the cold pressor test Only four cases showed changes m the 
j^_'r segment It seems probable that these changes are significant of a 
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damaged myocardium It is not possible to assume that they are the result 
of coronary spasm 

Pain 

Only 11 cases failed to complain of pain in the hand immersed Two 
stated that the pain radiated up the left arm as far as the shoulder Two 
developed slight shortness of breath and the feeling of oppression in the 
chest Three cases that had slight anginal pain in the substernal region 
before the test were relieved when the hand was immersed in the ice water 


(A) Lead V 


VI 


(B) Lead V 


VI 


(C) Lead V 


VI 



Fig S (A) During the ice-water test the R-T interval becomes positne This in- 
dividual IS a diabetic with angina pectoris and a normal blood pressure The mcrease w-as 
48 mm systolic and 30 mm diastolic (B) A.female with hypertension showed an increase 
in the sjstohc pressure oi 30 mm and 10 mm in the diastolic (C) A hypertensive case 
The R IS increased, the Q and T are decreased and the R-T segment becomes isoelectric 
The blood pressure increase was SO mm sv stolic and 25 mm diastolic 
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Two developed a pulsus alternans during the test Four cases showed fre- 
quent premature beats that were not piesent before the test One case de- 
veloped a typical attack that gi adually subsided when the hand was removed 
from the water The pain was in the substernal region and radiated to the 
bade and both arms The increase in blood pressure during the cold pressor 
test in this case was 35 mm systolic and 25 mm diastolic The cardiogram 
which was taken during the attack failed to show any change m the com- 
plexes or m the R-T segment At a latei date the cai bon dioxide test was 
used on this case with an increase in blood piessuie fiom 204 mm systolic 
and 120 mm diastolic to 240 mm systolic and 150 mm diastolic This 
failed to induce an attack 


Case Report 

A married woman, 57 years of age, of normal appearance, had lived in Florida 
for the past 20 years The family history was negative There were no known 
hypertensive cases in the family She had pleurisy two years ago and malaria one 
year ago She stated that her blood pressure was elevated two >ears ago but did not 
know how long it had been elevated 

Her chief complaint was pain in the substernal region, radiating to both arms 
and to the back, precipitated by exercise, excitement or contact with anything cold, 
relieved by immersing the hands in hot water and by nitroglycerine She first noticed 
these symptoms five years ago Handling ice, eating ice cream, drinking ice water, 
even standing in front of the open door of an electric refrigerator will precipitate 
the pain She discovered a year ago, while washing dishes, that hot water relieved 
the pain and since then has been immersing the hands in hot water for immediate 
relief For the past year walking one-half to two blocks has produced pain in the 
calves of both legs, which is lelieved by standing still for a few minutes 

Evammahon She was five feet tall and weighed 130 pounds The teeth, throat, 
neck, thyroid and sinuses were negative The reflexes were normal The skin was 
normal The temperature, pulse rate and respirations were normal The blood 
pressure was 225 mm systolic and 135 mm diastolic, sitting, 230 mm systolic and 
140 mm diastolic, lying, 192 mm systolic and 125 mm diastolic, standing, and 208 
mm systolic and 130 mm diastolic, after 50 steps The radial arteries were palpable, 
grade one The retinal arteries showed the early changes of hypertension Pulsa- 
tion was not felt in the dorsalis pedis and posterior tibial arteries of either foot 
The urine was negative The abdomen and chest were normal The heart was 
slightly enlarged to the left and the substernal dullness of the second space was in- 
creased No abnormal sounds were heard, except an accentuation of the aortic 
second 

Frequent observations over a period of eight months showed a variable blood 
pressure ranging from 170 mm systolic and 110 mm diastolic to 225 mm systolic 
and 135 mm diastolic On restricted activities and theobromine she has passed a 
whole month without pain in the chest During the cold weather this winter, however, 
she had anginal pain at frequent intervals Two electrocardiograms, made six 
months apart, failed to show any abnormalities or change in the complexes 

Comment 

In the 64 cases studied it is apparent that sudden changes in blood pres- 
sure, either a rise or a drop, of short duration and without muscular effort, 
failed to precipitate attacks of pain The three cases that had pain in the 
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chest which ^\as lehevcd by the cold watci suggest an impro\ed coronary 
circulation, either thiough the increased blood pressure, or, possibly dilation 
of the coronaries Howevei, the pam in the hand ^\hlle in the cold watei 
may have ovei -shadowed the mild substernal distress 

The explanation of the cai diogi aphic changes is not so apparent The 
0, R, S and T changes probably have no specific beaiing on this problem, 
though they weie not found m other t)pes of heait disease Of the four 
cases showing changes in the R-T segment two were suggestne of coronary 
occlusion In one of these a similar change w'as not produced at a second 
examination It seems unlikely, however, that this change was the result 
of coronary spasm since theie w'as no pain, though the criterion of pam is 
not decisive The most plausible explanation is the effect of the increased 
pressure on a diseased m} ocardium 

In the case that developed an attack during the test, it is appaient that 
the elevation in blood piessure w’^as not the precipitating factor Total 
absence of electi ocardiogi aphic changes suggests that coronary spasm did 
not occur but is not definite proof In a lasomotor system acutely reactive 
to cold, It IS conceuable that this might leflexly initiate a coronary spasm 
that failed to show in the cardiogram The only other possible explanation 
IS that the pam is due to some abnormal condition in the ner\ ous system and 
IS entirely independent of the cardiovascular s} stem 

Summary 

1 Sixty-four angina pectoiis cases w'ere subjected to the cold pressor 
test In one case a typical anginal attack was precipitated by the test 

2 A chest lead was done as nearly as possible at the height of the blood 
pressure leaction m all 64 cases Only 12 cases show^ed w^ell-marked 
changes m the cardiogram 

3 The failure of extensive peripheral vasoconstriction to initiate attaclcs 
of angina pectoris suggests that the cause of such attacks lies in a failure of 
the vasodilator mechanism rather than in a coronary spasm or in the nervous 
system 

4 An unusual case is reported in which attacks are precipitated by con- 
tact with cold in the absence of physical effort and are not dependent upon 
changes in arterial tension 
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THE PRACTICAL USE OF HOBBIES IN THE PRACTICE 

OF MEDICINE ■ 

By John R H \milton, M D , F A C P , Nassazvadox, Vnginia 


It is my puipose in tlie following pages to discuss those conditions in 
which hobbies aie a rational and necessaiy method of coriection, and to 
point out that the discover}^ oi development of hobbies foi patients suffering 
from certain types of diseases should be moie fully recognized as a definite 
and distinct type of treatment Hobbies should be studied in regard to the 
form used, the t3^pe administered, the indications and contraindications, 
harmful effects, and other points of interest so that the results may be ob- 
served and controlled as in any other type of ti eatment 

First let us establish a definition foi the term because it is necessary to 
hare a clear conception of a tool before it becomes usable The medical 
dictionary and three encyclopedias to which I had access did not e\en list 
the term In Webster’s dictionary it is defined as “ a subject or plan to 
which one is constantly reverting, a favorite and ever recurimg subject of 
discourse, thought, or effort, a topic, theme or the like (considered as) un- 
duly occupying one’s attention oi interest ” Evidently, when that definition 
was composed, a hobby was ascribed very little worth or even desirability 
Since that time the need for some lecreation or plaj'’ in the life of everyone 
has become more general^ recognized Recently the “ Leisure League of 
America ” was organized in order to spread the doctrine of play and assist 
in the choice of workable hobbies They have already published three ex- 
cellent booklets and have outlined a very promising series to follow The 
first, “ The Care and Feeding of Hobby Horses ’ by Ernest Elmo Calkins, 
with an excellent bibliography compiled by Hugh Brotherton, is most in- 
formative With this newer, broader view in mind and with especial 
regard to its application in medicine, I have with a great ^deal of temerit) 
constructed the following definition paraphrasing Gaskell s description of 
the action of the heart muscle “ A hobby is the activity in one s life, eithei 
physical, mental or both, which possesses the power of rhythmically creat- 
ing a stimulus to equalize and balance life and to dnert it from the over- 
utilization of its powers towards the securing of food, clothing and protec- 
tion and the accumulation of worldly goods, it enables the possessor to 
receive all stimuli with a broader and less fatigued outlook, to respond to 
these stimuli with more poise and judgment, to convey tlrese stimuli through- 
out life from activity to activity, and maintains throughout one s life a cer- 
tain ill-defined condition called tone ” This, I hope, pictures more nearly 

the practical, usable therapeutic agent 

In the practice of medicine there has been a general increasing emphasis 


, * Recen ed for publication December 26, 1934 (Presented before the Seaboard Medical 

Association of Virginia and North Carolina, Kinston, N C , December 5 , 1934 ) 
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on the value of pieveiitive medicine This has brought about a closei con- 
tact with those not already stricken with disease In the endeavor to main- 
tain uninterrupted, happy, healthful living and promote longevity, the bene- 
ficial effect of a well regulated life, without unnecessary worry or undue 
mental tension and with the proper exercise, rest and fresh air, is worthy 
of consideration The accomplishment of such a state could be aided by 
the development of a suitable hobby and would, I believe, greatly reduce the 
future number of some diseases such as certain types of psychoneuroses, 
gastrointestinal tract disorders, and cardiac diseases And with the public’s 
growing regard for a periodic check-up by a physician, more and more op- 
portunity will be furnished the medical profession foi preventive measures 
To the knowing eye of the physician many a peison is climbing the ladder 
of success so intently that he sees only the rungs underfoot and will crash 
to the ground before he realizes that the angle of inclination is too steep foi 
him ever to reach the top On the other hand the physician also sees the 
type of patient who has never attempted to climb, bound by the monotony of 
existence, his life so dull and tedious that he has never even seen the ladder 
Both types of patients, the over ambitious and those lacking in ambition, 
need a hobby as definitely as others need lelief from constipation 

Rest, either absolute or at intervals, is an important factor in the suc- 
cessful treatment of many diseases First there must be lest in the physical 
sense In the case of an irrational patient, cessation of motion may be 
forced by a sufficient number of attendants and a restraining sheet Except 
in such cases few would feel the rest obtained was beneficial Obviously, 
mental acquiescence is necessary to physical lepose If, passing beyond this 
stage of mental acquiescence, real mental relaxation can be reached, with 
the physical being rested because it is dissociated (so to speak), and the 
mind happily and peacefully occupied, then we have achieved the state of 
real rest Here again a hobby is a vital factor in securing desired results 
In diseases such as typhoid fever, streptococcic septicemia, influenza, 
scarlet fever, acute tonsillitis, acute bronchitis, and acute nephritis, the patient 
IS acutely ill and adequate rest is indispensable A hobby, at first probably 
entirely mental, then during convalescence involving both mental and physi- 
cal activities, is a real therapeutic agent Pulmonary tuberculosis (post- 
sanatorium caie), chronic cardiac insufficiency, angina pectoris (interval 
treatment), arthritis, and hysteria may be cited as a panorama of the chronic 
diseases demanding more prolonged treatment Securing necessary rest in 
this group is often a difficult task The physician’s advice should not be 
filled with “ don’ts ” which may lead to mental anxiety and physical restless- 
ness Here, then, skillful guidance is essential Hobbies to divert mental 
tension or to replace mental idleness, to increase or decrease activity, can be 
used as a definite therapeutic measure 

As in any other tjpes of treatment ceitam fundamental principles can 
be laid down for guidance in prescribing hobbies 

Above all the choice of a hobby must come from some deep-seated in- 
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terest withm the patient himself A school teacher, with an interesting and 
colorful exhibit at the end of the term m mind, was greatly disappointed in 
the following choices of hei pupils cigar bands, movie stars’ pictures, 
marbles, match boxes, and hat bands with slang expressions But, since 
they were, for some obscuie but real reason in each case, that pupil’s genuine 
choice, substitution would have been an error This illustration from the 
schoolroom, showing childien’s natuial selection of hobbies in the purest 
foim, also brings out clearly that hobbies aie personal interests and not mere 
fads, not things done to be keeping up with the Joneses, not necessarily 
beneficial in a commeicial sense, and things that cannot stand unskillful 
handling or too much analyzing 

It IS most pertinent that this discussion be illustrated by the hobbies of 
childhood and adolescence because many of the hobbies of mature men and 
women are a continuation of, or a resumption of, some interest acquired in 
youth Guidance and helpful aid will help many a person uncover innate 
desires or fancies and lead to the discovery of “ an instinctive something 
that needs but an inner consciousness of its existence to be fanned into a 
flame of glowing warmth that will sustain him against the cold realities of 
life ” ^ Then it will transport the patient out of his tedious routine and be 
his mitigating shock absorber 

When helping m the choice of a hobby, or when attempting to uncover 
those deep-seated but long-suppressed interests, it is necessary to study the 
inheient nature of the person in question At one stage of our development 
collecting is a major interest often establishing habits and interests which are 
retained throughout life For those there are many and varied choices, 
fiom paintings to canning recipes and back through butterflies, Victrola 
records, autographs, stamps, pieced quilts, post cards, pipes, embroidery 
stitches, early American bottles, guns, clocks, old maps, stuffed animals, and 
etchings 

There is a large group of people engaged m some business or profession 
who yearn to work with tools and their hands Too often the unfortunate 
regard of parents for “ white collar ” jobs has forced a boy with the making 
of a first class mechanic or cabinet-maker to end his days as an unhappy, 
third rate bank clerk or insurance collector On the other hand, others 
happily and successfully engaged in the bond business or practice of law 
have a mechanical turn People of these types may find relaxation in a base- 
ment woik shop making ship models or doll furniture or reconditioning old 
furniture These hobbies would come under the general classification of 
“ making things ” - which includes the arts and crafts , wood-carving, paint- 
ing with water colors, making marionettes, landscape gardening, carving 
soap models, crocheting, photography, Aveaving, making models of airplanes, 
hooked rugs, building boats, taxidermy, and the like 

Another group of persons is interested in more actne pleasures golf, 
baseball, polo, racing, walking, coasting, bowling, foxhunting, fruit raising, 
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bee culture, training dogs, cruising, raising carrier pigeons These would 
come under the general head of " doing things ” “ 

At the other extreme aie those who like to letiie from action and are 
happiest surrounded by books, engaged m research or some intellectual feat 
such as translating Dante from the original or following Einstein through 
the theory of relativity The hobbies for these could come under the gen- 
eral classification of “ learning things,” ^ which would include history of 
lailroads, astronomy, study of birds, chemical experiments, tracing one’s 
ancestors, study of ferns, and following Byrd’s expedition to the South 
Pole 

The flexibility of hobbies or the group of allied hobbies centering around 
most subjects of interest must be kept constantly in mind For example m 
the case of a patient who is interested m boats there is a wide range of 
activities enabling one to choose that phase best suited to the case The 
patient who is confined to his bed or room or who enjoys quieter pursuits 
may follow stories of the sea, either reading to himself or listening to some- 
one else, or he may collect pictures of various types of boats or ships The 
man financially unable to buy the mateiials for a real boat oi to take time 
off from work foi long trips may enjoy making ship models The man of 
means who is interested in boats but unable (either in fact or imagination) 
to leave his business over long enough periods for sea voyages may find 
lelaxation m a collection of paintings or etchings of ships Another pa- 
tient may spend long and happy houis tinkering with an antiquated engine 
in a battered motor boat and never envy his richer neighbor with the per- 
fectly appointed yacht 

Fishing, in itself, brings activity of mind and body, fresh air, and change 
of surroundings When moderate exercise is indicated, the patient can be 
limited to fishing from the bank of a stream or fiom a power boat Trout 
fishing or deep-sea fishing provide more strenuous activity For those 
for whom actual fishing must be prohibited or who are not witlun easy 
reach of a stream or sea-port, there aie the collecting of rods and flies, 
mounting specimens, painting or kodaking fish, making flies, reading books 
on fishing, and the study of fishing grounds These various phases allow 
great range in activity, time spent, and financial outlay 

It IS usually best that a hobby not be too closely i elated to one’s voca- 
tion When a bank cashier leaves his work after a day spent indoois with 
ledgers and figures, a ten-mile drive in search of an antique comb-back, 
Windsor chair reported seen in a Negro hut, provides fresh air and physical 
exercise as well as relaxation and stimulation Recently, many of us were 
startled by the announcement that the King of England knits and crochets 
scarves and mufflers, but what could be a more restful diversion for one 
who spends such a large part of each day hurrying from corner stone laying 
to opening of a hospital speech and constantly m, or rather before a crowd 

A hobby should be chosen with regard to the age of the patient and 
should allow modification as age increases A man who spends his vaca- 
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tions climbing mountains at the age of thirty m later years will have to con- 
tent himself with arranging his snap shots m sciap books or following the 
ventures of others This may often be provided for by choosing a series 
of allied hobbies, the more active ones leading into the less strenuous as time 
passes On the other hand as age increases leisure time usually increases, 
and a man or woman who starts a stamp collection earl)'- in life may allow 
more and moie time to it as yeais pass Thus both the collection and the 
interest may grow apace until the classification and ariangement of the 
collection, attending auctions, reading pamphlets, books and catalogs, and 
compai mg notes with other enthusiasts fill with delight what for many is a 
M retched void 

Of course, one considei ation behind every choice is the patient’s financial 
condition But here again alteration is usually possible The man with 
limited means naturally cannot collect old masters But he can find excellent 
1 eproductions well within his means The woman who is a gaiden enthu- 
siast may not be able to buy imported bulbs but she can still create a bit of 
satisfying loveliness with tamed donations from nature 

The physician must not be siiipiised or discouraged if his patient sud- 
denly loses inteiest in a hobby he has been following either from choice oi 
at the physician’s suggestion Neither should it be pushed, but dropped, 
and new interests found in the same way as one would not prescribe quinine 
for a patient with a known idiosyncrasy to the diug As m any other pro- 
cedure which the physician adopts, his interest and skill will increase with 
continued use 

It has been said that “ The knowledge which a man can use is the only 
knowledge which has life and growth in it and converts itself into practical 
power The rest hangs like dust about the brain or drops like i am drops off 
the stones ” (Froude) How often m medicine recurs the advice “ Help 
the patient develop a hobby,” or “ The patient should find a hobby,” but 
because of the vague conception of the teim in the minds of both patient 
and physician and the lack of practical suggestions this excellent therapeutic 
measure often fails to “convert itself into piactical power” It is hoped 
that this papei has shown that helping develop a hobby is both pi actical and 
simple with only a few general lules and undertying principles to be con- 
sidered 
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PROLIFERATIVE INTIMITIS OF SMALL ARTERIES AND VEINS 
ASSOCIATED WITH PERIPHERAL NEURITIS, LIVEDO 
RETICULARIS, AND RECURRING NECROTIC 
ULCERS OF THE SKIN ' 

By Nelson W Barker, M D , F A C P , and Thomas W Baker, M D , 

Rochestei , Mmnesota 

The various types of occlusive vascular disease produce clinical pictuies 
which may vary gieatly with the extent and situation of the lesions and the 
rapidity with which they develop However, certain clinical and pathologic 
entities have been established and although their exact etiology still remains 
obscure the diagnosis usually is not difficult This case is presented because of 
its unusual clinical and pathologic features which do not conform to any of the 
more common syndromes 

One of the outstanding featuies of the case was the marked degree of livedo 
reticularis This is a descriptive term which has been given to a permanent 
bluish-red, retiform mottling of the skin of the extiemities and fiequently the 
trunk also According to Williams and Goodman, the basis for livedo reticu- 
laris, also called livedo racemosa and geneialized telangiectasis, is a capillary 
dilatation or atony which may be primaiily functional or may be associated with 
congenital vascular anomalies oi organic disease of small arteiies and veins 
In 1893, Unna reported a case m which theie were multiple ulcers and “ chronic 
phlebitis ” Endarteritis of small arteries and endophlebitis of small veins have 
been found in the skin at biopsy in cases of livedo i eticularis, by Stokes, Urbach, 
Becker, and Ebert Periarteritis and periphlebitis also have been noted occa- 
sionally No extensive pathologic studies of larger vessels and nerves have been 
described 

The etiolog}'^ of the vasculai lesions in various cases, which have been re- 
poited, has been ascribed to syphilis (Ehrmann), arteriosclerosis (Giosz and 
Kerl), and tuberculosis of the erythema induratum type (Williams and Good- 
man) Stokes, Becker, and Ebert have reported cases in which no etiologic 
factor was apparent Associated ulceration of the skin was noted also in Ebeit’s 
case The combination of livedo reticularis, recuirent indolent ulceis, severe 
intractable pain, and acute arterial occlusion of the toes has not been described 

Case Report 

Histoiy A man, aged 34 >-ears, formerly a machinist, first came to The Mayo 
Clinic in October 1932 Eight years before, a diffuse reticulated purplish mottling 
had gradually developed over all the extremities and to a lesser degree over the trunk 

Submitted for publication May 13, 1935 
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This condition had been more noticeable over the lower extremities than it had been 
elsewhere, and had been markedly aggravated by cold A short time after the onset, 
a series of painful sloughing ulcers had developed on both legs, tlie usual site had 
been the lateral aspect of the ankles The patient said that these ulcers had developed 
witliout preceding nodules but always in one of the blue patches New ulcers never 



Fig 1 Photograph of patient at the time of the first observation, prior to lumbar 
sympathetic ganglionectomy Note the reticulated mottling of the extremiUes, and ulcera- 
tion and scarring of both legs 
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had appeared simultaneously on both legs Healing usually had occurred within 14 
to 60 days, legardless of the theiapy which had been employed, and had left an atro- 
phic pigmented scar The Wassermann reactions of the blood and spinal fluid had 
laeen negative In 1928, four years after the onset, while he had been working with 
white lead as a lubricant, a left peioneal palsy had developed At this time, lead had 
been found in the stools and urine, and basophilic stippling had been found in the 
erythrocytes The foot drop had disappeared spontaneously when contact with lead 
had been discontinued, and there had not been any recurrence nor had this episode 
seemed to influence the mottling of the skin or development of ulcers of the legs 

The patient had also been the victim of two severe attacks of influenza, in 1918 
and 1927, and in the latter attack he had observed a disappearance of the livedo during 
the acute febrile course of the disease Tonsillectomy had been performed in 1928, 
without benefit No familial history of vascular or nervous disease was elicited 
There was no previous history of thrombophlebitis or varicose veins 

Two weeks prior to his admission to the clinic, the patient had suffered a sudden 
acute pain in the right great toe which had become pale and cold and had remained so 
Physical Examination and Laboratory Data Physical examination revealed a 
well nourished, rather mentally depressed man Aside from the cutaneous manifesta- 
tions, the general examination did not reveal anjlhing abnormal There was a 
marked livedo reticularis of arms, legs, and lower part of the trunk (figure 1), with- 
out definite purpura or telangiectasis A moderately deep ulcer, measuring 3 by 4 cm , 
with a dirty sloughing base and slightly indurated borders, was present over the lower 
third of the anterior aspect of the right leg, and there were several depressed pig- 
mented scars of the skin of both ankles and legs The entire right great toe was pale 
and cold and showed a few small patches of subcutaneous hemorrhage Pulsations in 
both radial, ulnar, femoral, popliteal, dorsalis pedis, and posterior tibial arteries were 
present and of normal volume There were no postural color changes in the feet, 
with the exception of the right first toe, which became very white on elevation and 
excessively red on dependency 1 here were no varicosities Repeated estimations of 
the blood pressure were normal The Kolmer modification of the Wassermann le- 
action of the blood and the Kline, Kahn, and Hinton tests were all negative The 
Mantoux test was negative No changes m the bones or thorax were revealed by 
roentgenologic examination, and the routine studies of the blood and urine did not 
disclose any abnormality No lead was found in the urine Special studies of blood 
smears did not demonstrate anything significant A small specimen was taken from 
the margin of the ulcer for biopsy, but it showed only moderate fibrosis and a slight 
degree of nonspecific, inflammatory reaction A special tissue stain for tubercle 
bacilli did not reveal the presence of these organisms 

Therapy and Subsequent Course Since there were definite signs of a recent 
occlusion of the digital arteries of the right first toe, several intravenous injections 
of typhoid vaccine were administered These relieved the pain and caused a return 
of color There was also some reason for believing that obliterative and vasospastn, 
changes in the arterioles were the basis for both the livedo reticularis and the ulcers 
Therefore, with the idea of increasing the blood supply of both toes and ulcer-bearing 
regions, a bilateral lumbar sympathetic ganghonectomy was performed by Dr Craig, 
on October 25, 1932 The ulcer was entirely healed within IS days after operation 
The mottled blue areas became red below the knees and the toes and feet remained 
warm and dry No ulcers appeared for four months, the longest remission that the 
patient had noted since the onset of the disease However, at the end of that time 
tliey did recur, and an acute arterial occlusion of the left great toe developed Tins 
was similar to that previously experienced in the right great toe, although it reco\ ered 
more rapidly Cyanosis, mottling, and sensitivity to environmental cold, of the upper 
extremities increased so that the patient feared that similar ulcers might develop on 
the hands 
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He leturned to the Clinic in August 1933, compldining of new ulcers and of pains 
in the calves of his legs The peripheial arterial pulsations again were found to be 
entirely normal The feet were warm (34° C ) 1 he livedo reticulai is was the same 

in the legs as it had been before, but it was more marked in the arms, and the hands 
were cold and slightly cyanotic An arteriogram (Allen and Camp technic) of the 
right arm did not reveal any evidence of arterial occlusion Sufficient typhoid vac- 
cine to give a systemic fever of 104° F produced an increase of the skin temperatures 
of the fingers from 28 2° C to 37 9° C 

Three applications of roentgenotherapy to the ulcerated areas of the legs and six 
subcutaneous injections of an autogenous vaccine, which was prepared from a culture 
of the ulcer, were administered Partly at the patient’s request, and as a prophylaxis 
against a possible ulceration of the hands and arms, bilateral cervicothoracic sympa- 
tlietic ganghonectomy was performed by Dr Craig on September 9, 1933, with al- 
most complete relief of symptoms and signs in the upper extremities During the 
postoperative convalescence, the ulcers of the legs healed but whether we are justified 
in ascribing tins to therapy other than enforced rest in bed is doubtful 

The patient was discharged m October 1933, but returned for further observation 
m January of the following year In the interval between visits, he had been free 
of ulcers for two months, only to have them return with increasingly severe pain 
which finally required morphine On his admission to the hospital at this time, a deep 
sloughing ulcer, which was similar to the previous ones, but larger, was present over 
the external malleolus of the left ankle There was also a small area of discoloration 
of the right calf, which appeared to be about to break down A biopsy of this lesion 
revealed some fibrosis of the corium, but did not reveal any inflammatory reaction 
In two arterioles in the cutis there was slight hypertrophy of the media A roent- 
genologic examination of the bones of the leg showed only a slight osteoporosis 
Seven daily intravenous injections of 20 cc of activated sulphur, and six injections 
of the autogenous vaccine (0 1 to 0 6 c c ) were given without benefit Potassium 
iodide and mercury were administered by mouth, but there was no change Hot packs 
and pantocain ointment were applied locally but gave only slight relief from pain 
Following this, five injections of 0 4 gm of neoarsphenamine were administered in 
three weeks, without noticeable benefit Wet dressings of potassium permanganate 
and thioglycerol were emplojed but no healing followed The patient was even sus- 
pected of producing the ulcers and keeping them from healing, and for this reason, 
an occlusive dressing, designed so that any tampering could be detected, was applied 
for two weeks, but the ulcers became larger A dressing of balsam of Peru and an 
elastoplast bandage were applied, with a rubber sponge to exert pressure over the 
ulcer, as advocated by McPheeters and Merkert for the treatment of ulcers, caused 
by venous stasis, but no appreciable healing resulted, and the pain increased until 
opiates were again required The patient became very nervous and mentally de- 
pressed, and finally insisted that the left leg be amputated, although he was fully 
aware that this was no insurance against recurrence of ulcers in the remaining leg 
An amputation below the knee was finally performed by Dr Ghormley, June 28, 1934 
Convalescence was uneventful, and the stump healed promptly The patient returned 
home in August He recently has reported that ulceration has recurred in the re- 
maining leg There has not been any noticeable progression or improvement in the 
livedo reticularis 

Pathologic Shtd^es Dissection of the anterior and posterior tibial arteries 
of the left leg, and their vena comites, did not reveal any etidence of occlusion 
or gross pathologic changes However, the walls of both the long and short 
saphenous veins were extremely thick, and the lumina of these veins \\ ere v ery 
small Histologic sections of the base and the margins of the ulcer showed 
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consideiable fibrosis of the subcuticular tissue and a mild degree of inflammatory 
reaction There was no evidence of any specific type of granulomatous lesion, 
but there was chronic ischemia with low giade secondary infection of the tissues 
Sections of the toes, particularly the first toe, revealed increase m the fibrous 



Fig 2 Photomicrograph of section of small artery from base of ulcer, showing active 
intimal proliferation Hematoxylin and eosin stain (X 215) 

tissue, and decrease in the fat, with atrophy of the cutaneous glands The es- 
sential histologic lesions were found in the blood vessels and nerves Sections 
of the large arteries, such as the posterior tibial, showed slight proliferation of 
the intima only However, more extensive proliferation of the mtima and defi- 
nite perivascular fibrosis were found in many small arteries and veins (figures 
2 and 3) This was particularly true in vessels which were 200 to 1,000 microns 
in diameter and situated in the tissue in the base and margins of both the active 
and healed ulcers These vessels were situated farther below the cutis than 
were the vessels in the tissue which was removed at biopsy In some of the 
arteries of the first toe, the lumen was occluded by a fibrous mass and there was 
marked periarterial fibrosis, these apparently represented a late stage of the le- 
sion (figure 4) There was little or no inflammatory reaction in either the 
media or adventitia of the small arteries and veins The thickening of the walls 
of the long and short saphenous veins was almost entirely the result of prolifera- 
tion of the intima and there was little inflammatorj'- reaction in the wall of the 
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vein itself (figure 5) ]\Iany aiterioles (25 to 100 microns) had abnormally 
thick ^^alls and small lumma, m some, there seemed to be hypertrophy of the 
muscle and slight prohfeiation of the intima In many places, these weie sur- 
rounded by solid fibrous tissue 



Fig 3 Photomicrograph of section of small vein near base of ulcer, showing well 
advanced intimal proliferation and almost total occlusion of lumen, stained with elastin H 
stain (X 95) 

The peripheral nerves all showed peiineural and intraneural fibrosis and 
patchy loss of the m>elm sheaths These changes were only of slight degree m 
the anterioi and posteiioi tibial neives and their branches, but were very marked 
m the long saphenous and suial nerves, m which onty a very few m)felm sheaths 
in each neive bundle took the Weigert stain (figure 6) The vasi nervorum 
showed the same changes noted in other small arterioles and veins 

Comment 

In summing up the essential clinical featuies of this case, we have a j'oung 
man, aged 36 jears, who, foi 10 jears, had had a permanent livedo reticularis of 
the legs, arms, and lowei part of the trunk, and a series of ulcers of the lower 
legs which gradually had become more and more difficult to heal and gradually 
had become more and moie painful in spite of a vide variet} of therapeutic pro- 
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cedures designed to increase circulation and promote healing Finally, amputa- 
tion of the leg was necessaiy because of pain m a large ulcer which could not be 
healed There were two episodes of acute arterial occlusion of toes, without 
definite gangrene oi ulceration There was no evidence of tuberculosis or syphi- 
lis A lumbar sympathetic ganglionectomy seemed to inhibit the formation of 
the ulcers for a short time only 



Fig 4 Photomicrograph of section of long saphenous vein, stained with hematoxylin 
and eosin There is marked proliferation and fibrosis of mtima, but no inflammatory re- 
action in media { X 25) 

The essential pathologic changes appeared to be a prolifei ative, occlusive 
intimitis of small blood vessels, both aiteries and veins, and of larger superficial 
\eins The term proliferative intimitis is used because both aiteries and veins 
were affected and endarteritis and endophlebitis are loosely used m medical lit- 
erature to denote a variety of vascular lesions The arterial occlusions pioduced 
rarying degrees of chronic ischemia of skin and toes and a rather marked degree 
of ischemic neuritis There was also a definite thickening of the walls of the 
arterioles, which possibly was secondary There was some evidence m favor of 
an additional factor of venous stasis m the production of the ulcers, because of 
the fact that veins were obstructed as well as arteries The pathologic pictuie 
of the vascular lesions suggests that thej^ weie slow in development and dis- 
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tinctly diffeient fiom the lesions of thromboangiitis obliterans, arteriosclerosis, 
and periarteritis nodosa 

There is no definite clue as to etiology One would suspect that the pro- 
liferative intimitis was a reaction of the vascular endothelium to some chronic 
toxemia, endogenous or exogenous There was not any evidence of syphilis, 
tubeiculosis, or other systemic or focal infection It is noteworthy that the pa- 



Fig 5 Photomicrograph of section of small artery of first toe, showing complete oc- 
clusion by mtimal proliferation with secondary hyaline fibrous degeneration, and peri- 
arterial fibrosis Hematoxylin and eosin stain (X 155) 

tient had had an episode of clinical lead poisoning four } ears after the onset of 
the disease, and it is possible that this contributed to the pathologic changes in 
both blood vessels and nerves Whether or not he had had atypical or mild 
chronic lead poisoning since the onset of the disease is problematical as he had 
had no known exposure to lead Subsequent!} , the condition had been progres- 
sive for a long period when he had no contact wnth lead, none of the typical 
symptoms of lead poisoning, and had not excreted any lead in the urine A 
specific type of vascular lesion produced by lead poisoning has never been ade- 
quately described, and possiblv does not exist Certain!}, some indniduals can 
have definite clinical lead poisoning without eier ha\ing clinical or pathologic 
evidence of any ^asculal disease Howerer, isolated cases of seieral t}pcs of 
\ascular disease ha^e been described m association with definite clinical lead 
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poisoning, this may be coincidental The case, described by one of us (Barker) 
and Brown, as disseminated aiteritis of unknown etiology, showed proliferative 
intimitis of small arteries as well as arteiitis and periaiteritis of arterioles 
There was some, though inconclusive, evidence for chionic lead poisoning in this 
case, because lead was found m the urine before death, and in certain tissues at 
necropsy 



Fig 6 Photomicrograph of section of portion of long saphenous nerve stained with 
Weigert’s myelin sheath stain Note disorganization of nerve bundles and only a very few 
myelin sheaths remaining ( X 150) 

One remarkable aspect of the case lieiein repotted was its slow but definite 
piogression and refractoriness to therapy On this basis, the prognosis, both as 
to loss of other limbs and of life, is uncertain 

BIBLIOGRAPHY 

1 Allen, E V, and Cajip, J D Roentgenography of the arteries of the extremities, 

Proc Staff Meetings of Mayo Clinic, 1932, vii, 657-662 

2 B^irker, N W, and Brown, G E Progressne disseminated obliterating arteritis of 

unknown origin, Med Clin N Am , 1933, xvi, 1313-1325 

3 Becker, S W Generalized telangiectasia A clinical studj% with special consideration 

of etiology and pathology. Arch Dermat and Syph , 1926, xiv, 387-426 

4 Ebert, M H Livedo reticularis. Arch Dermat and Syph , 1927, xvi, 426-441 



CASE REPORTS 


1143 


5 Ehrmann, S Weitere Mitteilungen uber syphilitische Veranderungen der Hautgefasse 

und die damit zusammenhangenden Phanome, Arch f Dermat u Syph , 1912, cxiii, 
261-268 

6 Grosz and Kerl In Verhandlungen der Wiener dermatologischen Gesellschaft, Arch f 

Dermat u Syph , 1921, cxxxvn, 78-79 

7 McPheeters, H D, and Merkert, C E Varicose ulcers Treatment with “the rub- 

ber sponge or venous heart ” and supportive bandage, Surg , Gynec and Obst , 1931, In, 
1164-1169 

8 Stokes, J Generalized telangiectasia (livtdo racemosa), Arch Dermat and Syph, 

1922, v, 781 

9 Unna, P G Quoted by Williams and Goodman 

10 Urbach, E Zur Pathogenese der Lnedo racemos, Kim Wchnschr, 1923, ii, 2027-2031 

11 Williams, C M, and Goodman, H Livedo reticularis, Jr Am Med Assoc, 1925, 

lxxx\, 955-958 


THE BENEFICIAL EFFECT OF THE DEVELOPMENT OF AN 
ABNORMAL RHYTHM WITH SLOW VENTRICULAR 
RATE IN CIRCULATORY FAILURE" 

By William C Cooke, MD, San Diego, Calif ouna 

That digitalis medication is often of little value in the treatment of circu- 
latory failure m the presence of persistent sinus tachycardia is well recognized 
Digitalis frequently does not slow a regularly beating heait It has been known 
since Withering’s introduction of the use of the drug that patients with auricular 
fibrillation respond particularly -w'dl to digitalis therapy, and it has been stated 
frequently *• “ that auricular fibrillation in itself is often well tolerated and 
compatible with satisfactory cardiac function That patients with circulatory 
failure may show marked clinical improvement following the development of 
auricular fibrillation or other abnormal rhythm with a slow ventricular rate has 
been seldom emphasized or even mentioned m textbooks or articles on cardiac 
therapy An exception to this statement is Meakins’ recent observation® that 
improvement “ is often seen when a rapid regular rhythm which cannot be con- 
trolled gives place to auricular fibrillation which can be controlled by digitalis, 
or when complete heart block develops in a failing heart reducing the rate to 
around forty In both of these instances great impiovement m cardiac func- 
tion may be seen ” 

The following case history is an example of the apparently beneficial effect 
on the circulation of the replacement of a rapid regular sinus rhythm by auriculo- 
ventiicular dissociation upon one occasion and by auricular fibrillation later 

Case Report 

The patient, a retired merchant, 63 years of age, entered the hospital on Februarj 
25, 1933, complaining of shortness of breath upon exertion and at night, at times 
accompanied by substernal oppression and asthmatic breathing These symptoms and 
considerable gaseous indigestion had been present with gradually increasing severity 
for the preceding six months although the patient had been confined to his home and 
was taking adequate doses of digitalis Previous to tlie derelopment of his present 
illness he had been well, although he had known for at least eight >ears that his blood 

* Rcceu ed for publication April 22, 1935 
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piessuie was elevated He had had a gonorrheal infection at 28 yeais of age hut 
denied syphilis , he had had an appendectomy at the age of 25 His family history was 
negative except that his mother died of uremia at 73 years of age 

Physical examination revealed a well nourished man, apprehensive, dyspneic and 
moderately cyanotic Orthopnea was marked and at times periods of Cheyne-Stokes 
breatliing were noted There were some distention and pulsation of the veins of the 
neck, and a heaving diffuse precordial pulsation The left border of cardiac dullness 
was 12 cm from the inidsternal line, 3 cm to the left of the midclavicular line The 
heart sounds were of poor intensity with a proto-diastolic gallop rhythm at the apex 
The heart and pulse rates were 108 The blood pressure was 170 mm of mercury 
systolic and 110 diastolic in both arms Moist rales were present at the bases of both 
lungs The liver edge extended 3 cm below the costal margin There was no edema 
Other physical findings were normal The Kahn reaction of the blood was negative 
Urinalysis showed a specific gravity of 1 012, a trace of albumin and numerous 
granular casts The blood count was normal The urea content of the blood was 
36 mg per 100 c c of blood The electrocardiogram (figure 1) showed a regular 
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Fig 1 Electrocardiogram taken on February 25, 1933, during first attack of circulatory 
failure Regular rhythm, rate 110, P-R interval slightly prolonged (0 22 sec), QRS inter- 
val 0 1 sec Marked left axis deviation Depression of S — Ti and elevation of S — T 3 
probably due to the marked left axis deviation 


sinus rhythm with a rate of 110, a prolonged auriculo-ventncular conduction time 
(0 22 sec ) and a QRS interval of 0 10 sec There was marked left axis deviation 
with depressions of S-T^, inversion of T^ and elevation of S-Tg A diagnosis of 
hypertensive and coronary heart disease with left ventricular failure was made 

For about one month prior to admission to the hospital the patient had been 
taking powdered digitalis leaves He had taken three grains for the first five days and 
then 1 1/2 grains daily In view of the prolongation of the auriculo-ventncular con- 
duction time it was felt that he was well digitalized and the maintenance dose of 1 1/2 
grains daily was continued Caffein citrate was given every four hours by mouth 
and was replaced latei by caffein sodium benzoate, giams 3 3/4 hypodermically, be- 
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cause of nausea Dilaudid, grains 1/32, oi morphine sulphate, gtains 1/6, was given 
as necessary to control nocturnal dyspnea and cardiac asthma 

During the first nine days of his hospital stay there was little change in his con- 
dition except that he became less dyspneic and the Cheyne-Stokes breathing disap 
peared while under the influence of caffein The heart rate continued to be rapid, 
varying from 90 to 130 There was no significant change in the blood pressure 
readings On March 4, because of the development of nausea and vomiting, digitalis 
was discontinued It was started again 10 da>s later with the same dosage of 1 1/2 
grains of the leaves daily, but after six days it was discontinued again because of 
nausea, although the pulse rate was not slowed He still had severe dyspnea and 
cardiac asthma at night Three days later the administration of digalen, 1 c c three 
times daily, was started , after six days the dose was decreased to 1 c c twice daily 
Three days later, on April 3, the pulse rate became very slow and irregular The 
electrocardiogram (figure 2 A) showed a shift in the auricular pacemaker and dis- 
sociation of the auricles and ventricles with a slower auricular rate The auricular 
rate was 48 and the ventricular rate 66 Occasionally there was a ventricular re- 
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Fig 2 Lead II only of electrocardiograms showing A-V dissociation and return to normal 

rhythm 

A Taken April 3, 1933 Auricular rate 48, ventricular rate 66 P-R interval 028 sec 
The auricles and ventnclp are dissociated except periodically when an impulse from the 
more slowly beating auricle reaves the rentricle during a non-refractory period and causes 
a ventricular contraction The P-uaves are inverted shoeing a shift in the auricular pace- 
maker away from the sino-auricular node ^ 

, ? Taken A^il S 1933, one-half hour after the hypodermic administration of atropine 
sulphate grs 1/100 Shows the same phenomena as (A) except that the ventricular rSe s 
more rapid (80 per min ) and the P-R interval less prolonged (0 24 sec ) 

C Taken April 14, 1933 Regular rhvthm, rate 60, p upright, P-R interval Q-^S sec 
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sponse to the auricular impulse This occuired when the impulse reached the ven- 
tiicle during a phase in the cycle in which the muscle was not refractory from a 
previous contraction The following day another electi ocardiogram (figure 2 B), 
taken one-half hour after the hypodeiniic administration of atropine sulphate, grams 
1/100, showed the same abnormal ihythm but with less prolongation of the P-R 
interval (0 24 sec ) and a more rapid ventricular rate (72 mm ) The abnormal 
rhythm shown m these electrocardiograms is an example of the rare condition of 
aunculo-ventncular dissociation with unidirectional block and a more rapid ven- 
tricular late such as has been lepoited by White ^ and Hewlett® m cases of digitalis 
poisoning The drug was discontinued 

In spite of the development of this abnormal rhythm there was very marked 
clinical improvement The symptoms of dyspnea, cardiac asthma and Cheyne-Stokes 
breathing were relieved The pulse continued to be slow and usually irregular until 
April 6 when it became regular with a rate of from 60 to 80 per minute The electro- 
cardiogram taken on April 14 (figuie 2 C) showed a return to normal rhythm with 
auricular and ventricular rates of 60, a P-R interval of 0 28 sec , and no change m the 
deflection of the various complexes 

The patient was discharged from the hospital on April 17 with no symptoms of 
circulatory failure He was advised to remain m bed at borne and to take digitalis 
leaves, gr 1 twice daily For the next two weeks he continued to feel well At the 
end of that time his heait rate gradually began to increase Coincident with tins 
increase in heart rate the symptoms of nocturnal djspnea, Cheyne-Stokes breathing 
and cardiac asthma returned 
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Fig 3 Electrocardiogram taken July IS, 1933, showing auricular fibrillation with a ven- 
tricular rate of 40 to 50 per min 


He was readmitted to the hospital on May 9 with symptoms of advanced cir- 
culatory failure Distention of the jugular veins, model ate cyanosis and very evident 
dyspnea were present The heart rate was 110 Pulsus alternans was present with a 
systolic blood pressure of from 170 to 180 and a diastolic pressure of 110 Many 
moist rales were heard at the bases of the lungs In addition to his pievious symp- 
toms he now pi esented the picture of a failing right ventricle with enlargement of the 
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liver and subcutaneous edema o\er the sacrum Urinalysis showed a moderate cloud 
of albumin and many hyaline and granular casts 

The administration of powdeied digitalis leaves, gr 1 twice daily, was con- 
tinued and a diuretic regimen instituted consisting of a low fluid intake, ammonium 
nitrate, grains 90 dail}, and the intravenous injection of salyigan, 1 cc at tvo- to 
three-day intervals Under this regimen evidences of congestive failure disappeared 
in about two w^eeks’ time However, the subjective symptoms of dyspnea, especially 
at night, apprehension and occasional attacks of substernal oppression were relieved 
only partially 

During a period of two weeks his condition remained stationary except foi slight 
recurrences of the congestive s\mptoms of Iner enlaigement and dependent edema 
which cleared up promptly following the administration of ammonium nitrate and 
salyrgan The pulse rate remained slight!}' eleiated, varying from 80 to 100 while 
at rest in bed There w'as no significant change in the blood pressure readings 

On July IS, the pulse rate dropped to from 50 to 60 per minute and became 
irregular An electrocardiogram (figure 3) showed that the irregularity w'as now due, 
not to A— V dissociation, but to auricular fibrillation w'lth a \ery slow ventricular rate 
Coincident with tlie development of the slow heart rate he began to improve rapidly 
and in a few' days the dyspnea, Cheyne-Stokes breathing and cardiac asthma had 
disappeared The administration of digitalis, which was discontinued with the drop 
m pulse rate, was resumed on July 22 w'lth a dose of 1 1/2 gi ains daily, and the dose 
increased to two grains daily about 10 days later Auricular fibrillation continued 
witli a ventricular rate of from 60 to 70 The patient w'as allowed to be up for 
gradually increasing intervals and was discharged from the hospital on August 4 
feeling quite w'ell except for weakness and slight dyspnea upon exertion 

It has now been 21 months since he left the hospital During this time his 
heart has continued to fibnllate The lentncular rate has been maintained at from 
50 to 60 per minute by the administration of 1 1/2 to 3 grains of pow'dered digitalis 
leaves daily He has felt very well and has had no subjective symptoms of cir- 
culatory failure although his activities ha%e been restricted only to a moderate 
degree 

Discussion 

In the case reported, as often happens in the piesence of a decompensating 
heart with a lapid legular sinus ihythm, digitalis administration resulted in very 
little if any slowing of the heart rate or improvement in the patient’s general 
condition until the development of auriculo-ventncular dissociation w'lth a slow' 
ventricular rate It w'as felt that digitalization had been pushed to the limit of 
tolerance and even intoxication prioi to this as nausea and vomiting, necessitat- 
ing w'lthdiaw'al of the drug, had developed on tw'o occasions 

The dei elopinent of an abnormal rhythm w'as at first considered another 
unwelcome incident of digitalis intoxication To our surprise, however, the 
patient became much more comfortable and began to show rapid improvement 
as soon as the slow rate der eloped Within a period of two weeks his condition 
was satisfactory for dismissal from the hospital After the abnormal rhythm 
had been present for three days the cardiac mechanism again became normal but 
with a slow rate, and his condition remained satisfactory for a period of two 
weeks The rate then increased gradually to from 100 to 110 per minute in 
spite of continued bed rest and the administration of two grains of digitalis 
leaA es daily Coincident with the increase m the heart rate, s} mptoms of cir- 
culatory failuie again appeared 
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When he was admitted to the hospital the second time, moderately severe 
congestive failure had developed in addition to the marked symptoms of left 
ventriculai failure The congestive symptoms cleared up promptly following 
the administration of salyrgan and ammonium nitrate but recuried several times 
His improvement was again unsatisfactor}'^ until the development of a very slow 
ventricular rate, this time due to auricular fibrillation with a high degiee of 
auriculo-ventricular block 

Auricular fibrillation has continued for 21 months The late has been main- 
tained at from 50 to 60 per minute by digitalis, and there has been no recurrence 
of circulatoiy failuie although he has been engaging in moderate activity 

The improvement which followed the development of an abnormal rhythm 
with a slow ventriculai rate upon the first occasion was considered a coincidence 
A lepetition of the experience upon the second occasion convinced us that the 
abnormal mechanism was really the means by which improvement was effected 
The ventriculai rate could then be slowed by digitalis and more efficient cardiac 
function obtained b}' the increased coionaiy blood flow and diastolic rest of the 
myocaidium made possible by the longei period of diastole 

Conclusion 

A case of ciiculator}' failure in which improvement was twice dependent 
upon the development of an abnormal cardiac rhjiihm is reported 

Our experience in this case demonstrates the improvement m cardiac func- 
tion which may result when an abnoimal rhythm with a slow rate replaces a 
legular rhythm with a rapid rate This improvement may be explained by the 
moie effective depression of aunculo-ventricular conduction by digitalis in the 
piesence of an abnoimal mechanism such as auiicular fibrillation 
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A REPORT OF IDENTICAL ALBINO TWINS OF NEGRO 

PARENTS ' 

By Elmer G Wakefield, MD, Rocheste}, Minnesota, and 
Samuel C Dellinger, | Fayetteville, Aikansas 

The object of this report is to lecoid identical twins and total albinism oc- 
cuinng m the Negro race Although such an anomaly m identical twins is 
exceedingly rare m all races, we believe that the biologic phenomena involved 
m the production and accidental association of identical twins and albinism have 
been satisfactonty, if not correctly, explained m the literature on twins, twin- 
ning, and albinism These children were neither pupils nor patients of ours, 
therefore, the only tests or examinations which could be made were those which 
are reported here 

The twins were girls, aged about eight and a half years (figure 1) Each 
weighed 20 9 kg, and was 131 cm m height They were well developed, well 
nourished, and appeared healthy Their hair was abundant, snowy white, and 
coarse, when combed out, the hair of each child was equal m length The de- 
gree of kmkmess of the hair , the distance between kinks , the hair line on the 
foreheads, about the ears, along the sides of the temples, and down the back of 
the necks were identical for each child The skin, also, was totally devoid of 
pigment, and there were no freckles, moles, or blotches The skin was fine and 
soft m texture , it was moist and delicate It became sunburned from very short 
exposure, and required a great deal of protection during the summer months 
(One of the children had a large, blistered sunburn on her back at the time of 
the examination ) The ears were small The noses were flat, and the nares 
were wide apart The lips were moderately thick, and the features were char- 
acteristically Negroid The eyes were squmty, red and nystagmic When the 
four eyes rolled from right to left, or vice versa, m order to follow the examining 
finger, all the nystagmic motions were synchronous Examination of the ocu- 
lar fundi revealed that the choroids were devoid of pigment Examination of 
the ears, nose, throat, tonsils, thyroid gland, heart, lungs, abdomen, reflexes, and 
extremities of each child did not reveal anything unusual After the children 
had reclined quietly on a bed for 20 minutes, the heart rate of each child was 
found to be 100 beats per minute The value for the blood pressure of each 
child was 130 mm of mercurj'- for the systolic and 70 mm of mercury for the 
diastolic Their respirations were abdominal m type, and the respiratory rate 
was 20 per minute The following measurements were obtained for each child 
circumference of thorax, 55 cm , circumference of neck, 28 cm , circumference 
of waist, 55 cm , circumference of middle third of thighs, 24 cm , circumference 
of calves of legs, 20 cm , circumference of middle third of arms, 16 cm , cir- 
cumference of wrists, 12 cm , length from the fourth thoracic vertebrae to tips 
of fingers when arms were extended laterally, 70 cm , length of legs from an- 
terior-superior spine of ilium to soles of heels, 65 cm , and length of the middle 
fingers from wrists, 14 cm 

* From tile Division of Medicine, The Mayo Clinic, Rochester, Minnesota , and the De- 
partment of Zoology, University of Arkansas, ra\eUe\ille, Arkansas 
t Research Series, number 411 
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These children had been born at teim, after a shoit labor which had lasted 
foul or five hours The second child had been born about 10 or 15 minutes 
after the fiist The mother was certain that there had been only one “after- 



Fig 1 The twins at the time they were examined 


birth ” From birth, the children had been fed on the breast until they had been 
“ two or three ” years of age The mother thought that one of the children 
always had been a little larger than the other They had enjoyed good health 
Their only illnesses had been measles and chickenpox, which had occurred simul- 
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taneously and had been of the same seventy m each It had been very noticeable 
that when one of the children had had a cold or any sort of illness, the other had 
been affected similaily and to the same degree Their likes and dislikes of food 
and clothes were identical They ma}'^ have quarrels and disagreements between 
themselves , however, it is impossible for one of the family to disagree with one 
of the twins without invoking the anger of the other 

Mental tests under our supervision probably would not have been of much 
value These children were quiet modest, polite and obedient They had never 
had an opportunity to go to school It is our opinion that they were mentally 
within normal limits 



Fig 2 The maternal grandmother, the mother, the twins, and two of their cousins (girls), 

two years prior to examination 

In neithei the father’s family not the mother’s family (figure 2) were albinos 
or admixture of the white race known to be present The father appeared to be 
full-blooded Negro We saw the mother’s parents, who, like the mother, were 
moderately black, and had the characteristic skin, featuies, and hair of Negroes 
The possibility of admixture with the white race or any other race is admitted 
This we believe to be irrelevant because albinism and identical twins occur in 
all races 

Comment 

The essential feature of albinism is the total absence of pigments of the 
melanin group, which are the chief factor in the surface coloration among all 
animals The absence of these pigments in the eye results in the primary' in- 
capaatation of this affliction The ordinary causes of pigmentation, whatever 
they may be, are not operative in the albino Short exposure of albinos to hot 
sunlight produces a h} peremia which very quickly is followed by the formation 
of blebs if the exposure is continued The fat and blood pigments are normal 
and are excreted in normal quantities in the urine , whereas, the mechanisms for 
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metabolism and control of the pigments of the melanin group are nonopeiative 
The foregoing statements apply only to genuine albinism, which is not the most 
common form observed In cases of incomplete albinism, the hair has various 
tints from yellow to red The usual albinic Negio has yellow hair and pig- 
mented freckles 

There is still a third type which is termed partial albinism These individuals 
may have albinic eyes, or they may have albinic skin, normal eyes, white locks of 
hair In the latter case, the skin may be flecked with white, and there may be 
piebald skin or the so-called mosaic inheritance Clinically, paitial albinism 
should be distinguished from such conditions as vitiligo 

In the majorit}’- of instances, albinism continues throughout life However, 
it has been stated that an individual who had been born albinic occasionally has 
recovered Apropos of this, mention should be made of the seasonal albinism 
in Arctic mammals and birds As far south as Minnesota, during winters with 
much snow, the jackrabbits (subgenus Macrotolagus) become albinic 

By selective breeding, albinism can be repioduced indefinitely among lower 
animals Thus, the mode of incidence of this inborn error would seem to have 
a ready explanation, if it is regarded as a rare recessive character in the men- 
delian sense If two characters, one of which tends to be dominant, and the 
other, recessive, are observed m cross-bred individuals, the dominant character 
will tend to be manifested This manifestation of the dominant character is 
explained by the supposition that the germinal cells or gametes of each genera- 
tion are pure so far as the qualities in question are concerned It is by such 
reasoning that Mendel’s theory accounts for the numerical results observed by 
the production of dominant and recessive gametes in equal numbers in successive 
generations of inbred individuals in the less complicated gametes The length 
of life of man, his limited reproductive capacity, his innate tendency to forget 
unpleasant details in the family history, and especially those matings and the 
resulting offspring which may be considered undesirable and, finally, his qualities 
of nomadism, and infidelity, render mendehan interpretation of his dominant 
and recessive characters practically impossible Thus, the occurrence of such 
an inborn error as albinism among human beings is m reality an accidental 
fertilization of an ovum, which possesses recessive pigmentary characteristics, 
by a similar spermatozoon, except m consanguineous mairiages To illustrate 
the results of consanguineous marriages, in 24 families which contained 60 
albinic members, five of these latter were the offspring of matings of first cous- 
ins In only two instances was albinism directly transmitted from parent to 
child 

The reports of genuine identical albinic twins are scarce According to 
Garrod,’^ there are 29 records of twins, one or more of whom were albinic In 
11 pairs, both were albinos and in 18 pairs, one twin was normal In 20 cases 
the twins were of the same sex, and in seven cases they were of different sexes , 
the sex of two pairs was not stated In 10 cases m which both twins were al- 
bimc, both of the twins were of the same sex Since it usually has been argued 
that identical twins are always of the same sex, probably no more than 10 pairs 
of these twins were identical Furthermore, the probabilities are that all of 
these 10 pairs were not identical twins 

The biology of twins ” and the physiology of twinning ® among human beings 
has been considered m great detail by Newman and his associates They ex- 
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piessed the opinion that a single ovum, or identical twins are the result of one 
of the following piocesses (1) fission of the blastoderm, (2) double gastrula- 
tion, or (3) fission of the bilateral halves of a single embryonic axis In order 
for any one of these processes to take place, some retarding mechanism must be 
present, which prevents normal implantation of the fertilized ovum One of 
the following possibilities probably is the retarding mechanism (1) a defective 
development in the stimulating mechanism of the spermatozoon, (2) a defective 
stimulating infiuence of the corpus luteum on the uterine mucosa, or (3) twin- 
ning, which is an hereditary character dependent on a recessive gene 

It IS interesting that, in a consideration of identical twins who are also al- 
binos, the possibility of both the occurrence of the twins and the albinism may 
have genetically similar origins That is, both may be the result of opportunely 
placed recessive genes so that in the formation of the gamete the conditions aie 
there for both anomalies 

Summary 

Identical albinic Negro twins have been desciibed Some of the essential 
features of albinism and twinning have been discussed Whatever the funda- 
mental mechanisms aie for the production of albinism and twinning, they are 
present in the original germ plasm The scarcity of the combination of genuine 
albinism in identical twins, as indicated by the literatuie, has been pointed out 
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EDITORIAL 

FACTORS IN THE FALLING DEATH RATE FROM TUBERCULOSIS 

For fifty years the tuberculosis death late has shown a striking and 
fairly steady decrease, so that m the United States it is now about one-sixth 
of Its height in the eighties Moreover, this remarkable phenomenon has 
been observed to a greater or lesser extent in most of the European nations 
On the othei hand a world survey indicates that there are still countries, 
such as Puerto Rico and the Philippines, in which the mortality from tu- 
berculosis not only stands at a veiy high level but appears to be actually 
rising 

The recent studies ^ bearing on the causes of these variations have 
by no means completely clarified the problem, but they have at least broad- 
ened our conception of the epidemiology of the disease and incited the col- 
lection of more accuiate data which will perhaps m time make it possible to 
substantiate what is at present to a considerable extent suimise 

Certain environmental factors, such as urban oi luial residence, type of 
housing, food supplies, occupation, wages, etc , have long been known to 
show a correlation with the tuberculosis death rate in groups better or worse 
situated m tliese legards That these are potent factors in increasing the 
incidence of infection with tuberculosis m a community and in activating 
latent infections is scaicely disputable Indeed, under the strain of the 
extreme conditions of malnutrition, crowding, o^erwork and exposure en- 
gendered by the World War, the death rate from tuberculosis in the chief 
combatant nations rose abruptly during the war years When, however, 
one considers the fifty years from 1883 to 1933 in this country, duiing 
which the fall m death rate from this disease from approximately 360 to 
60 per 100,000 has occurred, it is apparent from the details available that 
no change m purely environmental factors is sufficient to explain what has 
occurred The rate has fallen in urban as well as in rural communities dur- 
ing this period, it has fallen in spite of a tremendous influx of country 
dwellers into the cities, it has fallen even m the ciowded slums, even in the 
more dangerous occupations, and it began its fall in a period of low wages 
and unemployment and has continued to fall thiough several panics and 
notably through the recent unexampled depression It seems evident that 
some more fundamental cause exists for the regression of tuberculosis than 
variations in purely environmental factors 

^ Flatzeck-Hofbauer, Alfred Kommen und Gehen der Tuberkulose, Curt Kabitsch, 
Leipzig, 1931, p 102 

2 Long, Esmond R The rise and fall of tuberculosis in certain American peoples, 
Puerto Rico Jr Publ Health and Trop Med , 1935, x, 270-287 

3 Drolet, Godias J Epidemiology of tuberculosis, in Goldberg’s Clinical Tuberculosis, 
Vol I, p A3-A61 F A Davis Co, Philadelphia, 1935 

^Whitnei, Jessamine S New and supplementary facts and figures about tubercu- 
losis, National Tuberculosis Association, New York, 1935 
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It might be assumed that, following the discovery of the contagiousness 
of tuberculosis in 1865 and the isolation of the tubercle bacillus in 1882, the 
consequent gradual development of a great international campaign against 
this disease was the potent factoi leading to its increasing control The 
history of this movement, however, shows that it was merely m its infancy 
during the first twenty-five years of the falling tuberculosis death rate 
Even today when there are estimated to be 73,000 beds for tuberculous 
patients m the United States and over 8,000 public health nurses devoting 
some of their efforts to the campaign against this disease, it is probably true 
that anti-tuberculosis measures are not the underlying cause of the con- 
tinuing subsidence of the disease, though they undoubtedly constitute our 
most effective method of hastening its decrease in our communities The 
difficulties of control measures are better realized when it is stated that there 
are probably between four and five hundred thousand cases of clinically 
active tuberculosis in the United States and that the relatively scant data 
available as to the incidence of infection in the total population would sug- 
gest that over 50 per cent have been attacked 

In lecent times there is a growing tendency among students of this dis- 
ease to pay more heed than formerly to the development of racial resistance 
as possibly the chief factor m its diminution as a cause of death Accord- 
ing to this conception tlie last fifty years in this country constitute a waning 
phase of a long drawn out epidemic of tuberculosis 

The word epidemic used in this connection may sound a little strangely 
and yet there exist a number of repoited instances which illustrate clearly 
the possibility of relatively brief and acute epidemics of tuberculosis 
Among the Canadian Indians placed in the Qu’ Appelle reservation about 
1880 the disease became epidemic about 1884 By 1890 the mortality rate 
had reached a height of 9,000 per 100,000 It then began to fall relatively 
rapidly and reached 1,000 per 100,000 in 1907 It remained at close to this 
level until 1926 and then fell rapidly to 273 per 100,000 in 1931 During 
the height of the epidemic an acute generalized form of the disease pre- 
dominated, as the epidemic subsided the dominant type was a chronic one 
The incidence of glandulai involvement m the population was estimated at 
33 per cent m the ’90’s, whereas m 1932 less than 1 per cent of the school 
children were found to have this malady This outbreak as recorded by 
Ferguson ® is a classical example of tlie epidemic characteristics of tubercu- 
losis in a susceptible race There are excellent records also of the wave-like 
spread of tuberculosis in the Scandinavian countries from the cities in the 
south where it raged in the last century to the sparsely settled northern 
regions where the highest rates are now observed 

In support also of the influence of human resistance in altering the epi- 
demic characteristics of tuberculosis may be cited the known differences in 
racial and national resistance to tuberculosis as observed in some of the 

5 Ferguson*, R G The Indian tuberculosis problem and some pre\entne measures, 
Trans 29th Annual Meeting Nat Tuberc Assoc, 1933 
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laiger cities of this countiy Throughout the couutiy the tuberculos 
mortality among Negroes is very much higher than among whites, in 19c 
in the registration area the late for whites was 49 7 and for colored wi 
171 9 That this higher rate cannot be due merely to greater opportuni 
for infection is indicated by the fact that tuberculin testing m childhood : 
New York does not show any higher incidence of infection among the cc 
ored than among the white children, the difference m mortality lates : 
these laces in this city (white, 52, colored, 260) must depend, therefore, c 
the difference in ability to combat the infection after it has been acquire( 
This IS borne out by the suggestive studies of Asserson ® who found in tes 
mg babies of different national origins that all were infected at practical' 
the same rate, but that when the positive reactois were later followed up 
per cent of the lush babies had died, 5 per cent of the Italian, 3 5 per cei 
of the American and 1 2 per cent of the Jewish 

The importance of this factor of racial resistance is again indicated b 
the repeated observations which show that in races with low resistance an 
high mortality lates there is a preponderance of deaths in infancy and th 
pieadult years, a high occurrence of rapidly generalizing forms, of massw 
exudative lesions and of lymph gland involvement, whereas in nationalitie 
in which the tuberculosis mortality has fallen to a low level there is a grej 
decrease in mortality from the disease in infancy, the peak of the death rate 
occurs m those over 40 years of age and the characteristic pathologi 
changes of the disease are chronic localized fibrotic lesions in the lungs I 
seems that by a study of the age incidence of the deaths, the frequency o 
the various clinical forms and the distribution and character of the pathc 
logic lesions one might assess the progress made by any racial strain towai d 
effective resistance to the disease 

It IS too early to do more than speculate about the character of this le 
sistance to the extension of tuberculous infection Theie are two factj 
however, which seem self evident At the stage of a tuberculosis epidemi 
where the greatest numbei of deaths occurs in infancy and childhood, th 
nation involved is being subjected to a drastic process of selection whereb; 
only the more resistant survive long enough to propagate the race In tin 
second place no degree of resistance has yet been developed which in th( 
face of exposure to the disease will keep down to very low levels the in 
cidence of infection 

Analysis of the statistics of tuberculosis in the United States sugges 
that national resistance to the disease is growing steadily higher If th( 
death rate continues to fall the number of active cases will eventually shiinl 
to manageable proportions In this phase control measures may deal th( 
decisive blow 

It would not do to close upon this optimistic note without in fairness 
pointing to the reverse of the shield There is every reason to believe tha 
a population in which there is very little tubeiculosis becomes m time £ 

® Assfrson, M a Tuberculosis in infants, Am Rev Tuberc , 1927, xvi 
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population highly susceptible to rapidly fatal forms of the disease It has 
already been noted that there is an increasingly high proportion of tuberculin 
negative young adults in the entering classes of our schools These must be 
looked upon as a large gioup of persons who have escaped exposure to in- 
fection The interesting obsen^ation has been made in certain training 
schools for nurses that it is in this tuberculin negative group that the major- 
ity of the active clinical cases of tuberculosis develop This may indicate 
that we are ahead} beginning to develop a group of people in this countr} 
who survive not by virtue of resistance to tuberculous infection, but by grace 
of fortuitous lack of exposure 

We may conclude that unless it prove feasible to completely exterminate 
tuberculosis we shall be saved from recuiring epidemics due to loss of racial 
resistance only by the discovery of some immunizing agent 
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Behavto? Development m Infants, a Swvey of the Literature on Pie-Natal and Post- 
Natal Activity, 1920-1934 By Evelyn Dewey, New York, published for the 
Josiah Macy, Jr , Foundation, by Columbia University Press 

Ihis book deals primarily with literature which has accrued since 1920 covering 
the fetal period and the first two years of life Ihe references are confined to the 
theories drawn from psychology and biology on the fundamental processes underlying 
growth and development of behavior, and to objective studies of fetal and infant 
behavior 

The mateiial is oiganized as follows Pait I, growth piocesses — theoiies of 
behavior development, evidence from biology and neurology, correlation of structure 
and function from animal studies. Part II, behavior of the human fetus. Part III, 
neonatal behavior. Part IV, behavior during infancy. Part V, summaiy and conclu- 
sions A bibliography of 216 titles is included 

The writer has avoided mere citations and direct quotations from the various 
authors and has instead attempted to assimilate and interpret the mass of ideas which 
has gathered around tlie development of certain types of infant behavior The in- 
dividual abstracts are extremely well written and the entire book is so organized as to 
piovide continuity of thought, which makes for sustained interest and readability 

The hteratuie surveyed covers a period during which there has been gieat 
prjogress in technic of research in infant behavior The book is an invaluable refer- 
< ice handbook for those who are interested in tlie problems covered, including not 
' niy physicians, but psychologists and biologists as well 

A J R 

Practical Neiii ological Diagnosis, with Special Refei encc to the Pi oblems of Neuro- 
surgery By R Glen Spurling xi -j- 233 pages, with 99 illustrations 
Charles C Thomas, Springfield, Illinois 1935 Price, $4 00 

Anyone who has had the task of presenting clinical neuiology to undergi aduate 
students will appreciate the motive which led the author to compile “ a simple ac- 
count of the principles of neurological diagnosis ” The method of presentation of 
the subject in teaching, as well as in such a treatise, is always a matter of concern 
What shall be stressed and what shall be omitted ^ Is it better to “ cover the field ” 
and leave the average student with a hodge-podge memory of neurology, or present 
the kernel of elementary neurology so that he at least can recognize tlie common 
disorders of the nervous system? 

The author has chosen to present the basic facts which he feels will give the 
student a working knowledge The book is divided into three paits neurological 
examination, cerebrospinal fluid, and x-ray diagnosis The first part consists of seven 
chapters in which the chief subdivisions of the nervous system are covered Ihe 
opening chapter deals with the patient’s history and gives seveial important points 
in history-taking A little more detail here would have been advantageous A well- 
taken neurological history will often tell the practitionei that something is wrong 
with the nervous system when an examination alone might fail Ihe cranial nerves 
aie taken up in ordei There is a biief anatomical review foi each with the clinical 
application and the technic of examination This section is veiy well done Ihe 
cerebi um and cerebellum are similarly presented in Chapters 3 and 4 A text written 
by a neuiosurgeon would naturally devote considerable space to these subdivisions 
because of the great importance of cerebi al localization in neurosurgery However, 
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it seems that 14 pages devoted to the frontal lobe is a little out of pioportion to the 
brevity used elsewhere, especially wdien one realizes that the pinsiology of this lobe 
still presents many unansw'ered questions Only proved clinical facts w'ould seem 
to have a place in an outline of this type The examination of the motor and sensory 
systems is discussed in the chapter on the spinal cord The presentation here seems 
a bit disjointed and lacking m perspective The chapter dealing with reflexes is 
very well done 

The section on tlie cerebrospinal fluid is clear and concise The technic of 
lumbar puncture, the examination of the fluid, and cerebrospinal fluid dynamics are 
discussed 

The final chapter deals with roentgen-ray diagnosis, including routine skull 
examinations, air injections, and hpiodol technic 

The book is up to the usual quality of this publisher It is well illustrated with 
99 w'ell-chosen diagrams and photographs The bibhographj contains 18 titles 
Students will find this book of interest 

J G A , Jr 

Aioxind a JVoild on Ftie Bj Karl E Kassow'itz 198 pages, 14X19 5 cm 

Gutenberg Publishing Company 1935 Price, $2 00 

The World-War gave rise to many strange and thrilling journeys, only a few 
of which have been printed The story of Dr Kassowitz’s experiences as an Aus- 
trian army surgeon attached to combatant troops, his capture by the Russians and 
removal to Siberia, his escape with a comrade and flight in Chinese disguise across 
the frozen wilderness of North China to the relative safety of the Austrian Legation 
in Pekin and his eventual return to Austria after imprisonment by the British 
Gibraltar, — all this high adventure is told vividly and modestly and almost too brief! 
in this attractne little \olume 

AI C P 

Diagnosis and T i eatment of Disoi do s of Metabolism By J 4mes S AIcLester, M D 

328 pages, 24 X 15 5 cm Oxford University Press, New' York 1935 

This book reflects the con\entional view'point concerning metabolic disorders as 
understood and written about a decade or t\\o ago The subjects treated include 
gout, obesity, diabetes, and disorders of the intermediary metabolism, w'hich embrace 
uraturia, oxaluria, phosphaturia, C3'stinuna, alkaptonuria, hemochromatosis and 
pentosuria Aside from diabetes there is no mention of other endocrine diseases or 
any hint that these also are important disorders of metabolism There is nothing 
about disturbances of calcium metabolism, or of thjroid d\sfunction, although basal 
metabolism is mentioned If obesity is discussed, it would seem necessary to treat 
of undernutrition also The chapter on disturbances of the w'ater balance is highly 
inadequate That on acidosis contains directions for ^a^ous chemical determinations 
for which the reader might better be referred to one of the standard laboratory 
manuals Some of the directions for determination of the plasma carbon dioxide 
capacitj, for the determination of its hydrogen-ion concentration and for estimation 
of the aheolar carbon dioxide tension, are obsolescent, and indicate lack of recent 
famihantj with the procedures 

Altogether this is not a Aer 3 adequate book and cannot be conscientiously 
recommended 


G A H 
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The Diseases of the Endociuie Glands By Hermann Zondek, M D (Berlin) 492 
pages, 25X18 cm William Wood and Company, Baltimore 1935 Price, 
$1100 

The author is one of the several eminent internists lost temporarily, at least, to 
Germany by reason of the political upheavals of the past few years He is a member 
of a family pi eminent in medical science His brother’s name linked with that of 
Aschheim is widely known in connection with a test for pregnancy The author’s 
reception in England where he worked for some time in Manchester before going to 
Palestine doubtless led to this revision of the 1926 German edition of his work and 
to the excellent translation by Prausnitz 

“ Primal ily a book for the clinician,” it is admirably adapted to this purpose 
The first or general part occupies 105 pages of this nearly 500 page volume and con- 
tains eleven chapters including those on the relations between the different glands 
the physiology and chemistry of the hormonal glands, hormones and Mtanims, the 
vegetative nervous S 3 "stem and its relations to the hormonal svstem, methods for the 
examination of patients and general remarks on organotherapy 

It IS in the second or special part comprising four-fifths of the volume that the 
unusual ariangement w'lll appeal particularly to the clinician Here are considered 
definite clinical pictures, e g , Graves’ disease, myxedema, tetanv, obesity, dien- 
cephalopathy, acromegaly, dwarfism, osteomalacia, osteitis fibrosa Addison’s disease, 
diseases of the generative system and others The subjects are presented as problems 
in internal medicine and the glandular and hormonal factors are fully discussed 
Case reports and illustrations are taken from the author’s owm patients 

His points of view as a rule are logical and conservative To quote a paragraph 
from the preface, “ A number of fundamental hypotheses some of which were de- 
rived from the author’s personal work on the hormone problem, run through the 
book and gi\e it its special outlook As instances the following may be cited (1) 
Hormone effect is not an absolute but a variable quantity, depending not least upon 
the momentary condition of the organ on which it acts, more especially the physico- 
chemical conditions of its cells, (2) Functional and anatomical changes in endocrine 
glands should not ahvays be regarded as the cause of disease, but in many cases as 
the reactions of the glands to morbid processes primarily located m certain other 
organs, (3) With phylogenetic evolution and progressive differentiation of cellular 
functions, the hormone appears on the scene as the intensifier of such functions, even 
in the most highly developed beings, howevei, not all of them are indispensable to 
life, (4) The endocrine system is but one link in the chain of vegetative functions of 
the organism This should be emphasized in order to avoid the danger of over- 
estimating the role of the hormonal factors ” 

The book may be highly recommended to the clinician for whom it was prepared 

TPS 

Piactical Endocnnology Symptoms and Ti catment By Max A Goldzieher, M D 
358 pages, 22 X 15 5 cm D Appleton-Century Company, New^ York City 
1935 Price, $5 00 

The author is entitled Endocrinologist, Gouverneur Hospital , Chief of Endocrine 
Clinic, Gouverneur and Brooklyn Woman’s Hospitals, former Professor of Pathology, 
Roj'al Hungarian University, Budapest He has been an active w^orker in this field 
for many years and is the author of another book, “ The Adrenals ” 

" Practical Endocrinology” is quite a readable book, it is divided into short chap- 
ters and IS expressed in a simple and direct style The arrangement of subject matter 
IS pleasing to the renew er but may quite possibly offend other readers There are 
three short introductory chapters on morphologv and physiology of the endocrine 
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glands and on the examination of the patient Following sections relate to Disturb- 
ances of Development and Growth, Disturbances of Nutrition, Disturbances of Metab- 
olism, etc , with, in closing, a brief and succinct section on treatment The reader 
must use the index and turn many leaves to get the full picture of a definite disease, 
e g Graves’ disease or myxedema 

The author seems a sufficiently ardent therapeutist, somew'hat conseivative tow'ard 
surgery and x-ray treatments but leaning rather heavily on organotherapy He 
recommends pituitary and adrenal tablets by mouth in addition to similar products 
parenterally He also describes methods of physical therapy, diathermy and light 
treatment, adapted to the endocrine organs 

The book was ^vritten and arranged for the general practitioner It expresses 
the ideas and opinions of the author w’lthout argument or discussion There are no 
references to the work of others It is not therefore a good work for students if 
their skepticism is to be stimulated by differences of opinion but the book wall doubt- 
less be highly valued by those wffio know the author well and wdio have great con- 
fidence in his opinion 

TPS 



COLLEGE NEWS NOTES 

New Life Members 


The total number of Life Members m the American College of Physicians has 
been increased to fifty-eight The following Fellows have become Life Members 
since January 1, 1936, their listings being m the order of their accession 

Dr Casper H Benson, Columbus, Ohio 
Dr Donald Gregg, Wellesley, Mass 
Dr James Ray Arneill, Denver, Colo 
Dr Thomas Fitz-Hugh, Jr, Philadelphia, Pa 
Dr C Charles Burlingame, Hartford, Conn 
Dr Noble Wiley Jones, Portland, Ore 
Dr Cecil M Jack, Decatur, 111 

Dr Roy M Van Wart (formerlv of New Orleans, La), Descanso, Calif 


The members of the Board of Regents of the College have joined in issuing a 
personal invitation to the Governors to a dinner to be held in Detroit on Sunday 
evening, March 1, prior to tlie opening of the Clinical Session 

State IiIeeting or College Members in Louisiana 

Under the Chairmanship of Dr Joseph E Knighton, Governor of the College 
for Louisiana, a combined scientific and social meeting was held at Shreveport on 
January 30, 1936 The meeting was conducted particularly for those Fellows and 
Associates of the College residing m and about Shreveport, and uas attended by some 
guests, one of whom was the President of the local organization representing the 
American College of Surgeons 

Dr T P Lloyd discussed subacute bacterial endocarditis, with a report of a 
case. Dr W S Kerhn discussed pernicious anemia and exhibited a patient showing 
the characteristic achylia and neurological changes, but only minor blood changes. 
Dr A A Herold discussed recent developments in the treatment of diabetes 

The scientific discussions were followed by a dinner and a delightful evening of 
good fellowship Similar meetings are planned for the future 


Gifts to the College Library 

Acknowledgment is made of the following gifts to the College Library of pub- 
lications by members Special emphasis is placed on gifts of books of which mem- 
bers are the authors, for the College is desirous of obtaining particularly all books 
written by its members 

Dr Sigmund S Greenbaum (Fellow), Philadelphia, Pa — one autographed book, 
“Diseases of the Mouth and Their Treatment” 

Dr J Arthur Myers (Fellow), Minneapolis, Minn — ^two books, “Modern 
Aspects of Diagnosis, Classification and Treatment of Tuberculosis” and “The 
Child and the Tuberculosis Problem ” 

Dr Lmn J Boyd (Fellow), New York, N Y — one translation, August Bier’s 
Study on Inflammation 
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Dr Walter L Biernng (Fellow), Des Moines, Iowa — one reprint, “The Social 
Security Act ” 

Dr Herbert T Kelly (Fellow), Philadelphia Pa — one reprint 
Dr Alfred J Scott, Jr (Fellow), Los Angeles, Calif — one reprint 
Dr John W Torbett (Fellow), Marlin, Texas — two reprints 
Dr Stephen H Curtis (Associate), Troy, N Y — six reprints 
Dr William B Grayson (Associate), Little Rock, Ark — ^two reprints 
Dr R R Hendershott (Associate), Tiffin, Ohio — one reprint 


At the Fourth Annual Symposium on Heart Disease of the Los Angeles County 
Heart Association, during December, the following Fellows contributed as indicated 

Dr John C Ruddock — “ Coronary Occlusion ” 

Dr B O Raulston — “ Circulator}' Edema ” 

Dr E Richmond Ware — “ Pulmonary Embolism ” 

Dr R Manning Clarke — “ Paroxysmal Tachycardia ” 

Dr A M Hoffman — “ Peripheral Vascular Failure ” 

Dr Donald J Frick — “The Use of Drugs in Cardiovascular Disease” 

Dr A S Granger — “ Diet in Heart Disease ” 

Dr Howard F West — " The Challenge of Arteriosclerosis ” 


The Guilford County Medical Society recently awarded to Dr Frederick R 
Taylor, High Point, N C (Fellow), a plaque for the most “outstanding contribu- 
tion ” to medical literature contributed by members of the society during the past year 
Prominent among Dr Taylor’s contributions was a chapter m Oxford Medicine on 
“ Arachnidism — The Clinical Effects of Spider Bite ” 


Dr Mary O’Malley (Fellow), for many years Clinical Director of St Eliza- 
beths Hospital, Washington, D C , has resigned that position and retired from active 
practice She is now residing in Buffalo, N Y 


Dr Salvatore Lojacono (Fellow) has resigned the Superintendency of Morgan 
Heights Sanatorium at Marquette, Mich , effective January 25, 1936, and is now 
located in Lansing 


Dr Walter P Gardner (Fellow) has resigned from the Hastings State Asylum 
at Hastings, Minn , to accept the Medical Directorship of the Fergus Falls State 
Hospital at Fergus Falls, Iilinn This is a two thousand bed hospital for psychiatric 
cases 


Dr Edward Weiss (Fellow), a member of tlie Department of Medicine of the 
Temple University Medical School, has been made Professor of Clinical Hiledicine in 
that Institution 


Dr Constantine P Faller (Associate), Harrisburg, Pa, has been awarded the 
biennial Seibert Prize of §500 00 for study in Europe of the Harrisburg Academy 
of Medicine 


Dr Joseph I Linde (Fellov), Clinical Professor of Pediatrics, Yale Unnersity 
School of Medicine, is the Health Officer of New Haven 
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Dr Edwin C Sw’ift (Fellow), Jacksonville, Fla, is the President of the Florida 
East Coast Medical Association for the present yeai 


Dr Arthur U Desjardins (Fellow), Rochester, Minn, and Dr Walter M Simp- 
son (Fellow^, Dayton, Ohio, are members of the American Committee for the In- 
ternational Conference on Fever Therapy to be held in New York Cit}^ during 
September, 1936 Therapeutic, physiologic and pathologic phases of fever will be 
discussed All papers presented will be translated in abstract form into French, 
English and German 


Dr Thomas F Sellers (Associate), Atlanta, Ga , is Secretary of the newdy 
organized Georgia Association of Pathologists 


Dr William Henry Walsh (Fellow), Chicago, has been appointed as a consultant 
to study the hospital needs of the Institute of Tiopical Medicine at San Juan, Puerto 
Rico 


Dr Robert A Black ( Fellow'), Chicago, has been appointed a member of the 
Chicago Board of Health 


Dr Reginald Fitz (Fellow'), Boston, Mass, for manv years Associate Professor 
of Medicine at Harvard University Medical School, has been appointed Professor of 
Medicine in the Boston University School of Medicine and Director of the Robert 
Dawson Evans Memorial, the depaitment of research and pieventive medicine of the 
Massachusetts Memorial Hospitals 


Dr Hyman I Goldstein (Associate), Camden, N J , delivered addresses during 
the past year before the Congress on Gout and Uric Acid at Vittel, France, the Inter- 
national Congress of the History of Medicine at Madrid, Spam, and before the Paz- 
many Peter Royal University of Budapest 


Dr Lewis J Moorman (Fellow), Oklahoma City, w'as recently named to Ok- 
lahoma’s Hall of Fame by the Oklahoma Memorial Association in recognition of his 
achievements in medicine Dr Moorman is a former Dean of the University of 
Oklahoma School of Medicine and ex-President of the Oklahoma State Medical 
Association and an ex-President of the Southern Medical Association 


Dr Alvan L Barach (Fellow'), Columbia University College of Physicians 
and Surgeons New' York City, has received a grant from the National Research 
Council for research in the therapeutic use of helium 


Dr Raymond G Taylor (Fellow'), Los Angeles, w'as elected one of the Vice 
Presidents of the Radiological Society of North America at its last annual meeting 


Dr Frank H Redwood (Fellow), Norfolk, Va , w'as elected a Vice President of 
the Seaboard Medical Association at its last annual meeting 


Dr John G FitzGerald (Fellow), Dean of the Faculty of Medicine and Director 
of the School of Hygiene and Connaught Laboratories, University of Toronto, de- 
livered the annual Morris Hertzstem lectures, March 2-4, under the auspices of the 
Medical Schools of Stanford University and the Universitv of California 
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Dr Millard E Winchester (Fellow), Brunswick, Ga , has been reelected Secre- 
tary of the Georgia Public Health Association for 1936 


Dr Herbert A Burns (Fellow), Superintendent of the Minnesota State Sana- 
torium for Consumptives at Ah-Gwah-Ching, has also been placed in charge of a new 
annex erected exclusively for treatment of Indians The Indian annex will be under 
the direction of the State Board of Control, in cooperation with the Federal Office 
of Indian Affairs It is said to be the first sanatorium in the United States for 
Indians, excepting a small inadequate one at Onigun on Leech Lake, which has now 
been destroyed by fire and the patients transferred to the new institution 


Dr Anthony Bassler (Fellow), New York City, was elected President of the 
National Society for the Advancement of Gastro-Enterology at its annual meeting in 
New York during December 


Dr Elliott P Joslin (Fellow), Boston, Mass, delivered the Eastman Memorial 
Lecture, January 10, on “ Diabetes of Today and Tomorrow,” m connection with the 
tenth anniversary of the opening of the University of Rochester School of Medicine 
and Dentistry, Strong Memorial Hospital and the School of Nursing 
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OBITUARIES 

CHARLES GODWIN JENNINGS 

Charles Godwin Jennings was born at Leroy, New York, February 4, 
1857, of the union of Thomas A Jennings and Matilda Godwnn He began 
his education in the public schools of Seneca Falls, New York, and giaduated 
in 1875 from Mynderse Academj^ In the same year he began the study 
of medicine in a preceptor’s office, where he lemained until October 1876, 
when he entered Detroit Medical College from which he graduated, with 
the degree of Doctor of Medicine, in 1879 

During his Senior year he served as undergraduate interne m St Luke’s 
Hospital and upon graduation received the appointment of Resident Ph 3 ^si- 
cian In May 1880 Dr Jennings began the practice of medicine m Detroit 
as Assistant to Dr E L Shurley Thus it is that Dr Jennings practiced 
his profession in the city of his adoption continuously for fifty-six years 
No truer estimate of the quality and scope of that long period of beneficent 
service to the public and his profession can be noted than the erection in 
1930 of the Charles Godwin Jennings Hospital on Jefferson Avenue, largely 
by devoted friends and patients as an enduring testimonial of the appre- 
ciation, admiration and affection m wdiich he was held by those who knew 
him best 

At one time or another he had held commanding positions on the staffs 
of all the Hospitals of his city At the time of his death, Dr Jennings was 
Chairman of the Board of Trustees and of the Medical Board and attending 
physician of the Charles Godwin Jennings Hospital He w^as consulting 
physician to the Harper Hospital, the Grosse Pointe Hospital, the Children’s 
Free Hospital, the Detroit Tuberculosis Sanitarium, and to the U S 
IMarine Hospital 

In the peiiod between 1881 and 1920 Dr Jennings was a member of the 
Faculties of the Detroit Medical College and the Detroit College of Medicine 
and Surgery Beginning his teaching as Lecturer m Chemistry he succes- 
sively occupied the chairs of Professor of Chemistry, Professor of Diseases 
of Children, Professor of Practice of Medicine and Diseases of Children and 
finally Professor of Medicine Dr Jennings was a member of many medi- 
cal societies and associations, among which are tlie American Medical Asso- 
ciation, American Climatological Association, American Therapeutic So- 
ciety, Ameiican Pediatric Society, The Michigan State and Wayne County 
Medical Societies and the American College of Physicians, in which he took 
an actne part during tlie twent) years of his membership, having been Vice- 
President, Regent and Chairman of the Board of Governors At the time 
of his death Dr Jennings was Chairman of the Committee on Arrangements 
for the Annual Meeting in Detroit this } ear 
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Dr Jennings was 1st Lieut, Medical Reserve Corps, U S Aimy, 1911 
to 1917, Captain, Medical Coips, U S Aimy, 1917-1919, on duty Camp 
Grant, member Central Examining Board at Detroit 1911-1918 

He had been a member and President of the Detroit Board of Health, 
member of Gorgas Memorial Institute, etc 

The University of Michigan conferred upon him the honoraiy degree 
of Master of Arts and from the College of the City of Detroit he received 
the honorary degree of Doctor of Science 

Di Jennings was a prolific readei He uas Associate Editoi of the 
Annals of Clinical Medicine and of the AicIuvck of Pediatncs, Editoi of 
The Mici oscope, 1885-1890, contributoi to Tice’s Practice of Medicine, 
Therapeusis of Internal Diseases, and to the Cyclopedia of Diseases of 
Children 

Dr Jennings was a member of the Yondotega, the Wilenagemota and 
the Grosse Pointe Clubs, as well as the Sons of the Ameiican Re\olution 
It IS not for his professional, scientific, hteiary or civic attainments, how- 
ever outstanding, that Dr Charles Godwin Jennings will be remembered by 
his colleagues fai and near, but for the qualities of heart and mind, and the 
gift of true friendship possessed to the highest degree by this kindly gentle- 
man His charming personality, his keen sense of humor and his generous 
devotion to his friends, his colleagues and his students, won for him the 
confidence and affection of men and women throughout the United States 
and Canada As evidence of the esteem in which he was held in his own 
State a testimonial dinner was given him on February 28, 1934, by the 
Wayne County Medical Society, on the fifty-fifth anniversary of his gradua- 
tion m medicine This dinner u^as attended not only by men prominent in 
medicine, dentistry and the civic leaders of the State, but also by colleagues 
f 1 om all parts of the country 

One of the underlying causes for Dr Jennings’ continued physical fitness, 
his aleitness of mind and his unquenchable enthusiasm foi his profession 
and for life in general was his devotion to his hobbies, namely fly-fishing 
and hunting, in each of which he was an expeit Each year saw him off to 
the great open spaces for several weeks with i od and gun 

Fortunate indeed were those of his close friends who weie able to ac- 
company this ardent sportsman and nature lover 

Few men, who have gone on the long journey, from any walk in life, 
are missed so acutely by as large a circle of loyal and devoted friends as is 
this great physician 


William Gerry Morgan, F A C P 
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DR HENRY WALD BETTMANN 

Dr Henry Wald Bettmann (Fellow), Cincinnati died December 5, 
1935 , aged, 67 years 

Dr Bettmann was born in Cincinnati, attended public schools in that 
city, and graduated with highest honors at the Unuersity of Cincinnati 
He was a charter member of the Cincinnati Chapter of Phi Beta Kappa 
During his undergraduate days at the University he was a prominent mem- 
bei of the football team In 1889 he graduated with high honors from the 
Aledical College of Ohio (University of Cincinnati) After serving his 
mterneship at the Cincinnati Hospital, he spent two years m postgraduate 
work abroad, chiefly in Berlin, Vienna and Prague On his return to Cin- 
cinnati in 1893, he began general practice but continued his scientific work 
at the Cincinnati Hospital While serving as curatoi of the laborator}’ he 
originated the first city-wide service for the bacteriological diagnosis of 
diphtheria, and with a group of colleagues ga^e the first course on clinical 
microscopy in Cincinnati 

In 1894 Dr Bettmann was appointed pathologist to the Cincinnati Hos- 
pital During the years that followed, he did much investigative work and 
published many papers and m 1905 he won the Alvarenga prize for his 
monograph on “ The Shape and Position of the Stomach ” He served as 
pathologist until 1907, when a serious autopsy infection forced his resigna- 
tion 

Eaily m his piactice, Dr Bettmann became interested in gastro-enter- 
ology He was a charter member of the American Gastro-Enterological 
Society and was its President in 1920 

In 1921 he was appointed Director of the Medical Service of the Jewish 
Hospital of Cincinnati, and inaugurated the weekl)- clinical conferences at 
that institution, which he directed until his death 

In 1931 he was made Professor of Medicine m the University of Cincin- 
nati College of Medicine, having held the rank of Associate Professor for a 
number of jears preMOUsly His course in gastroenterolog} vas an out- 
standing one 

The claims of a large practice did not pre\ent his filling man) other 
positions He was President of the Academy of Medicine, Cincinnati, in 
• 1927 He was one of the founders, and for many )ears a member of the 
governing body of tlie Umversit) School of Cincinnati For over twent}- 
five years he was an active member of the board of the Public Librar) He 
was intensely interested in belles lettres and had a profound knowledge of 
the masterpieces of English French and German literature 
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He was an amateur botanist of distinction , he was a world authority on 
chess problems To his patients he was indeed the beloved physician To 
his friends, his charm, his goodness and his loyalty were real sources of in- 
spiration He was an honor to his profession and his life work will endure 
Of him it might well be said, “ He loved truth and beauty and he never did 
an Ignoble thing ” 

Alfred Friedlander, M D , F A C P 


ERRATUM 

“ Chemical Studies 111 M} asthenia Gravis,” by M Adams, M H Power 
and W M Boothby The sentence ivhich begins in the last line of page 825 
of the January issue should have read If the five patients (cases 11, 3, 12, 
13 and 14), who were all 65 years of age or moie, and obese, are excluded 
from consideiation, the coefficients of the lemaimng patients will be found 
to vary f i om 6 6 to 9 7 
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LONG-STANDING CASES OF AURICULAR FIBRILLA- 
TION WITH ORGANIC HEART DISEASE, SOME 
CLINICAL CONSIDERATIONS 

By William A Evans^ M D , F A C P , Boston, Massachitsetfs 

The onset of auricular fibrillation is general!)' considered an unfavorable 
event in the course of organic heart disease The reports in the literature 
indicate that the average duration of life after the onset of fibrillation is a 
matter of a few years comparable to that following the onset of malignant 
neoplastic disease White ^ gives two to three years as the average duration 
Of a group of 173 fatal cases Willius ^ found the average duration one 
vear and three months In 20 cases of auricular fibrillation associated with 
rheumatic heart disease Jones ® found an average duration of three years 
and SIX months Clerc and Stieffel observed 54 per cent of their cases 
living a year or more and only 9 per cent over three years Frick and 
Kennicott ® reported an average duration of five years and eight months in 
a group of cases observed to exitus, while Cookson’s ® averages are five and 
one-fourth years for the rheumatic group and seven years in the non- 
rheumatic group Thus m the more recent studies with perhaps longer 
periods of observation the outlook in auricular fibrillation appears to be 
more favorable A few isolated instances of auricular fibrillation of un- 
usually long duration have been reported The longest is that of Heitz," 
a case of non-vahular heart disease with fibrillation observed over a period 
of 32 years He also reports tuo cases of 10 and 12 years’ duration 
Vaquez® observed a case for 12 years Laslett’s ® leport is of a case of 
15 years’ duration, and he mentions a case of Cowan’s surviving almost 12 
years In the group studied by Frick and Kennicott, instances of fibrilla- 
tion observed for 20, 16, 15, 13 and 12 years are recorded 

The purpose of the present study was to analyze a group of cases of 
organic heart disease known to have persistent auricular fibrillation for a 
long period of time and to determine wdiat features may' have contributed 
to their longevity Cases of transient auricular fibrillation w^ere excluded 
From the records of the Peter Bent Brigham Plospital and of the prnate 

* Recen ed for publication September “i, 1935 

From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Massachusetts 
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piactice of S A Levine of Boston, 39 such cases were collected The 
duiation was regarded as being from the time at which auriculai fibrillation 
was first recognized clinically until the time the patient was last seen Inas- 
much as m many instances the onset of auiicular fibrillation must ha\e 
antedated by years or months the time of clinical recognition and inasmuch 
as 26 or two-thiids of the cases aie known to be still alive, the actual dura- 
tion must be reall} much longei Ten in the group are known to be dead 
and thiee are lost At the time of onset the diagnosis was usualh con- 
fiimed by the electrocardiogiam, but in a few instances the diagnosis was 
consideied to be established with certainty when made by a number of ohser- 
^ers at different times clinically In this group the duration of observed 
fibrillation was at least 8 years, the upper limit being three cases of 15, 17, 
and 18 years i espectively, and the average duration for the whole group 
10 3 years The average duration in the rheumatic group was 10 0 years, 
as compared with 10 6 in the non-rheumatic group 

Sex 

The sex incidence m the whole group was not remarkable, there being 
22 males and 17 females, or 56 per cent and 44 per cent, i espectively In 
the rheumatic group there was a piedominance of females (41 per cent 
versus 59 per cent) , while in the non-rheumatic group there was a pre- 
dominance of males (76 per cent versus 24 per cent) The slight pre- 
dominance of males is quite similar to that found by Lewis, Willius," 
Brachman and Mohler and Lintgen in unselected groups of cases with 
auricular fibrillation Campbell and Levine observed an equal distri- 
bution, and White a slight predominance of females, while Cookson ® m 
a large group found twice as many females as males 


Age 

There have been many reports of the age incidence in auricular fibril- 
lation and eight of these have been charted (figure 1) There is the same 



Fig 1 Age incidence in auricular fibrillation of unselected groups of cases obtained from 

the literature compared with the asre incide.nrp m thic nf 1nn<r-ctQnrlin<r fiKnllntinn 
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general shape and character to these curves, and they offei a satisfactory 
standard for comparison with our group Here the age taken was that at 
the time at which auricular fibrillation was first recognized It is apparent 
that the cases of long duration may occur at about any age but that they 
are most common m the fifth and sixth decades as with unselected cases of 
auricular fibrillation The close agreement of the curves indicates that the 
age of the patient at the time of onset has little to do with the prognosis 
When the valvular and non-valvular cases are analyzed separately, slight 
differences are detected which may have significance, and this will be dis- 
cussed below 


Incidence of Associated Heart Disease 

A number of reports on the incidence of associated heart disease are 
available, and these have been tabulated for comparison (Table 1 ) Here 

Table I 


Type of Heart Disease Associated with Auricular Fibrillation 


Authors 

Number 
of Cases 

Rheumatic 
Heart 
Disease 
per cent 

Arterio- >2, 

sclerotic 0 

Rheum 
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>> c 
!t- W 
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H 

5art Dll 

t 
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£ 

a 

tn 

sease 

1 

(A 
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0 kC 

c 
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Mohler, Lintgen 

220 

42 

32 1 


46 

1 4 

20 

Levin “ 

33 

64 

15 


9 

3 

9 

Clerc, Stieffel * 

75 

65 



j 



Coffen 

37 

62 





38 

Campbell ” 

too 

53 

36 


11 



Brachman 

359 

62 

32 


3 

2 


Levine 

128 

36 

31 

! 



34 

Cookson ' 

361 

69 

22 


7 

2 


Stroud, Laplace, Reisinger 

253 

48 

35 

! 

4 

9 

4 

McEachern, Baker 

575 

34 

31 

17 

8 

3 

7 

Frick, Kennicott ® 

51 

49 





51 

Yater 

145 

20 


8 

44 

1 

27 

Lew IS 

141 

54 





46 

Willius 

500 

31 


20 

33 


16 


the agieement is not so satisfactory, partly because of different termmolog) 
and criteria for diagnosis, partly because of the variable incidence of such 
diseases as rheumatic fever and toxic goiter in different localities and pos- 
sibly also because of a greater interest m certain types of disease m different 
institutions However, certain general features are a\ailable for com- 
parison 

Rheumatic hcait disease occurred m 22, or 54 per cent, of our group, a 
figure one might reasonabh expect to find m an unselected group A diag- 
nosis of mitral stenosis Mas made in all of tlie 22 cases An additional 
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diagnosis of aortic insufficiency was made in six, two of which also had 
aortic stenosis There is nothing peculiar about this distiibution which 
would help in basing the piognosis on the kind of valve lesion The average 
age of the patients at the time of onset of auricular fibrillation in this rheu- 
matic group was 39 7 years This compares with an average of 37 years 
found by Levine in a comparable group This supports the view that in 
rheumatic heart disease auricular fibrillation is less serious if it occurs m 
older rather than in younger individuals 

Syphihtxc heart disease is very rarely associated with auricular fibrilla- 
tion, and It IS not surprising that no instance of that type of heart disease 
appeared m our series In the 31 cases m which the Wasseimann test was 
carried out it w'as reported negative 

Hypet thyi otdtsin was present at the time auricular fibrillation w’^as rec- 
ognized in two of the cases However, the fact that fibrillation persisted 
after thyroidectomy and a restoration of the basal metabolism to normal 
limits would indicate that the hyperthyroid state was not alone responsible 
for the irregularity Indeed one of the cases had rheumatic heart disease 
with mitral stenosis, and the other was approaching the older age group with 
a large heart, the enlargement being confirmed roentgenologically, wffien 
auricular fibrillation and hyperthyroidism were first recognized In such a 
series one would not expect to find fibrillation of long duration associated 
with hyperthyroidism without underlying organic heart disease as well 
Non-Valvulai Heaxt Disease Oui series contains 17, or 44 per cent, 
of such cases, five of which (13 per cent of the total) might be considered 
to have h}pertensive heart disease The relative incidence of hypertensive 
heart disease was higher in the compaiable studies of McEachern and 
Baker and Wilhus " so that hypertension w^ould appear to be a somew'hat 
unfavorable factor in this gioup The average age at the onset of fibrilla- 
tion in this group was 50 4 years, which is significantly less than the average 
of 58 years found by Levine in a comparable group of undetermined 
duration Thus, here in contrast with the rheumatic group, the duration 
of life following the onset of fibrillation is longer m the lelatively younger 
patients Therefore, it seems that in the group studied thei e is a difference 
of about 10 years betw'^een the age of onset of fibrillation in valvular and 
non-valvular cases (39 years and 50 years), as compared with a difference 
of about 20 years m the tw^o groups of unselected fibrillators 

Status or the Heart and Circulation at the Onset or 
Auricular Fibrillation 

Heai t Stae It is generally accepted that a large heart indicates a poor 
prognosis However, in this series the examination at the onset of fibril- 
lation indicated some degree of enlaigement in 32 instances, and in the 
others it may have been present but not recognized In 19 instances the 
enlargement w'as marked and in five of these this was confirmed roentgeno- 
logically 
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Hype) tension At the outset of this study it was thought that evidence 
might be found showing that the presence of hypertension exerted a favoi- 
able influence on the couise of mitral stenosis (Levine and Fulton^') 
However, the data seemed to be too meagei either to prove oi disprove this 
conception Of the 22 rheumatic valvulai cases, only two weie observed to 
have a systolic arterial tension above 150 mm of mercury during the entire 
period of observation Fuithermore, the aveiage blood pressure foi the 
various decades as obserA^ed at the onset of fibrillation follows more closely 
the normal curve than that found by Levine and Fulton for mitral stenosis 
However, a number of our patients developed increasing pressures during 
the period of observation, Aa'c of them reaching pressures above 150 Thus, 
with seven of the 22 patients having or acquiring pressures above 150, it 
appeared that hypertension was a little more prevalent in the valvular group 
(average age 38 7 years) than one might ha\e expected m the average popu- 
lation of the same age period 

Of the 17 patients with non-\alvular heart disease five had hypertension 
when first seen at the onset of fibrillation and m two hypei tension developed 

Objective Signs of Congestive Fmhiic Persistent rales at the lung 
bases, enlargement of the liver or peripheral edema was noted in 16 cases 
at the onset of fibrillation In 19, no objectne evidences of congests e 
failure were demonstrable although m some of these there was dyspnea and 
limitation of normal activity and later the development of congestive failure 
This compares with Campbell’s observation that signs of failure are pres- 
ent in about one-half the cases of auricular fibrillation when seen for the 
first time Three cases were very striking in having greatly enlarged hearts 
and marked signs of congestive failure Avhen first seen two of Avhom are 
still living after being followed for nine years and the other having been 
lost eight years after the onset of fibrillation 

Ectopic Beats A few cases in this series were obser\ed in the period 
just preceding the onset of fibrillation and they commonly had numerous 
premature beats Occasionally these beats \\ ere so numerous that diflteren- 
tiation from auricular fibrillation could only be made electrocardiographi- 
cally According to White,^ Willius," Coffen,^® and also Clerc and Stieffel,^ 
extras} stoles associated with fibrillation indicate a poor prognosis In this 
series, however five cases were encountered m which the initial electrocar- 
diogram showed premature ventricular beats as well as fibrillation Thus 
their presence cannot be taken to indicate necessarilv an unfaAorable out- 
look Apart from evidences of right or left \entricular preponderance no 
other electrocardiographic anomalies were encountered in the initial tracings 

Discussion 

It IS apparent that no clues to prognosis are offered by the evidence here 
analyzed From data obtainable upon examination of a patient at the in- 
ception of auricular fibrillation it would seem impossible to predict his life 
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expectancy in any but the most general way The most important factor in 
his longevity is perhaps his good fortune in escaping the serious accidents 
of the type of heart disease from which he is suffering In the rheumatic 
patient with auricular fibrillation the most common cause of death after 
congestive failure is embolism and pulmonary infarction (Laws and 
Levine Another fiequent cause of death in the patient with rheumatic 
heart disease is subacute bacterial endocarditis, but it is well known that 
this IS veiy raie in auiiculai fibi illation, and theie was no instance of it in 
oui series At least one episode of embolism was noted in 10 of our 
patients during the pei lod of obsei vation, and many sui vived a numbei of 
embolic phenomena m various organs In the oldei age group death is 
commonly bi ought on by the vascular accidents of h\pertension and coronary 
artery disease Coionary thrombosis is recognized as rare m the presence 
of fibrillation and was observed in only one of our patients during the period 
of observation However, two others were known to have surMved attacks 
at or prior to the onset of fibrillation One patient survived a cerebral vas- 
cular accident associated with hypertension In contrast to the rheumatic 
group there was a conspicuous raiity of embolic pbenomena 

Conclusions 

1 A study was made of a gioup of 39 patients with organic heait dis- 
ease who were known to have had auricular fibi illation for long peiiods of 
time langing from 8 to 18 years 

2 Of these 39 cases there were 22 with rheumatic valvular and 17 with 
non-valvulai heart disease There were no cases of svphihtic or thyroid 
heart disease 

3 There was a predominance of females in the valvular gioup and of 
males in the non-valvular group 

4 Cases were encountered m all decades fiom the second to the eighth 
inclusive The age distribution was quite similar to that of unselected 
groups reported in the literature except for a slight tendency to an increased 
predominance of cases in the fifth and sixth decades at the expense of the 
seventh and eighth decades The av^erage age m the rheumatic v’^alvulai 
group was slightly older and in the non-valvular group slightly v^ounger 
than in comparable unselected groups 

5 Hypertension appeared to be slightly more common in the rheumatic 
valvular group and slightly less common m the non-valvular group than one 
would expect in the comparable groups of undetermined duration 

6 The majoiity of the patients had enlarged hearts, some to an extreme 
degiee, at the onset of fibrillation, and almost half had objective manifesta- 
tions of congestive failure when first seen 

/ It IS behev^ed that these patients owe then longevity in large part to 
their good fortune in escaping or survuvung the accidents to which patients 
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With cardiac disease in general are subject, namely embolism, subacute bac- 
terial endocarditis, cerebral hemorrhage and coronary thrombosis 

It IS a pleasure to acknowledge the suggestions and criticisms of Dr S A Levine 
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THE ETIOLOGY OF ABDOMINAL PAIN IN DIABETIC 

ACIDOSIS ' 

B} Harry Walker, MD, Richmond, Viigtma 

The usual signs, s}mptoins, and laborator} findings in prediabetic coma 
are well known Ihe clinical pictuic of dehydration associated with mal- 
nutrition, pohuiia, and odoi of acetone on the breath, decreased intra- 
ocular tension, and Kussmaul breathing, when lound in conjunction with 
sugar and acetone bodies in the urine make a clinical picture that could 
hardly be confused wnth any other condition Other laboratory findings 
are a high blood sugar, a low CO. combining power of the blood plasma, 
and leukocytosis The wfinte cell count sometimes rises above 65,000^ per 
cubic millimeter of blood 

This picture is usually clear cut and offers no difficulty in diagnosis 
There are, however, exceptions to this rule , m fact, the picture is occasionally 
complicated by symptoms and signs referable to the abdomen wfiiich may 
make it difficult or impossible to determine w'hether the patient has an 
intra-abdommal surgical lesion, or whether the symptom complex fiom 
which the patient is suffering is due entirely to acidosis Obviously, it is of 
primary^ impoitance piomptly to make a differential diagnosis To subject 
a patient on the verge of diabetic coma to an emergency surgical operation 
IS never wise unless a true emeigency exists, on the other hand, to delay too 
long an operation m a diabetic that needs emeigency surgery is equally 
Liinvise 

The following is a case report of this complex syndrome, presenting an 
excellent example of the difficulty in diagnosis that some of these patients 
piesent when first seen 

Case Report 

J B , male, aged 17, admitted to Memorial Hospital March 25, 1933 

The patient, a known diabetic for two years, was discharged from this hospital 
on November 10, 1932, following treatment for an early diabetic coma At the time 
of his dismissal the patient was placed on a diet with 225 grams of carbohydrate, 80 
grams of protein, and 60 grams of fat together with 20 units of insulin three times 
a day before meals The patient progressed well on this tieatment and was followed 
in the Out-Patient Department weekly He followed his instructions faithfully until 
seven dajs before admission At this time his supply of insulin became low and 
he took only 15 units each day instead of his usual 60 units On the day before 
admission he did not eat as much as usual and took only 10 units of insulin, before 
breakfast On the day of admission he ate practicall> nothing The patient went to 
bed feeling very well but awoke in the early part of the night (about 1 00 am ) 
nauseated He continued to be nauseated throughout the night but did not vomit 
until the following morning at about 8 00 a m He continued to vomit throughout 
the day, vomiting every five to 10 minutes After each attack of vomiting the 

* Received for publication October 21, 1935 

From the Department of Medicine, Medical College of Virginia 
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patient would drink a large quantity of water About 1 00 pm the patient began 
having a sharp pain in the epigastrium just to the left of the mid-Iine The pain 
increased in severity, was sharp and shooting in character, soon extending over the 
entire abdomen and radiating up the chest as high as the supra-sternal notch The 
pain was increased by deep respiration Nausea, vomiting, and constant pain con- 
tinued, all increasing in severity At about 4 00 p m the patient’s mother gave him 
40 units of insulin which seemed to have no effect on either the vomiting or pain 
All during the day and the night before the patient had passed large amounts of urine, 
much more than usual At 6 00 p m the patient w^as admitted to the hospital 

Physical examination at that tune revealed a much dehjdrated wdnte bo\ in 
agonizing pain The respiration was shallow^ Examination of the head and neck 
showed nothing unusual The heart rate was 100 and the blood pressure 120 mm 
of mercury systolic and 80 diastolic There W'as no evidence of cardiac enlargement 
and no murmurs w'ere present The lungs w'ere clear The abdomen wms rigid, 
board-hke in character, giving one the impression that one was dealing wnth a per- 
forated peptic ulcer or some other emergency surgical condition There was a slight 
infection of the terminal phalanx of the left thumb The lemainder of the ex- 
amination was negative 

The laboratory reports w'ere as follows Urine, amber, clear, acid, specific gravity 
1 025, heavy trace of albumin, sugar four plus, acetone four plus, diacetic acid two 
plus Red blood count 5,160,000, hemoglobin 95 per cent, w'bite blood count 26,600, 
87 per cent polyniorphonuclears , 11 per cent lymphocytes, and 2 per cent eosinophiles 
Jlie blood sugar was 444, and the plasma CO, w'as 20 2 volumes per cent 

Immediately after admission the patient w’as given 50 units of insulin, hypo- 
dermically, and 1,000 cc of normal saline were given by \ein The abdominal pain 
immediately began to lessen m seventy and within 45 minutes the pain had com- 
pletely subsided and the abdomen had become soft At this time the blood sugar 
was repeated and w'as found to be 380 mg per 100 c c of blood, the CO, was 22, 
the urine w'as still positive for sugar, acetone, and diacetic acid 

Confronted with a situation of this kind, how can a differential diag’- 
nosis be made^ The answ'er cannot be given wnthout making qualifications 
Literature concerning this condition is scarce , how'ever, McKittnck " in a 
somew'hat recent reMew suggests the follownng obseri ations as useful 
First, he (McKittnck) states in his icMew of patients wdio had been op- 
erated on and no surgical lesion found, that these patients before operation 
ahvays suggested some wnde-spread abdominal pathologic process as the 
cause of the abdominal findings Second, that m diabetic coma, romiting 
usually precedes pain , wdnle in pre-coma cases with surgical complications, 
pam usually precedes vomiting — ^particularly is this true in acute appendi- 
citis Third, wdien appropriate therapy is applied, the signs and symptoms 
due to acidosis clear up promptly, wdnle, of course, the signs and symptoms 
in the surgical cases will usualh progress He further states that differ- 
entiation is not alwa}s possible and. wdien the patient does not respond in 
a reasonable length of time, an exploratorj' laparotomj should be done 

The etiolog) of this interesting condition has ne\er been satis factorili 
explained V^anous possibilities, of course, ha\e been suggested and ex- 
plored Dilatation of the stomach has been offered as a possible cause, 
but it IS common knowdedge that gastric dilatation does not produce a true 
spasm of the abdominal muscles It of course, does produce discomfort 
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in the abdomen, but rarely if ever agonizing pain Hepatic engorgement 
has also been suggested as an explanation, but here again engorgement of 
the liver as we see it clinically never produces a s}ndrome comparable to 
that seen in the case lepoited here That the abdominal symptoms m dia- 
betic acidosis could be due to a surgical lesion is ruled out by the fact that 
recovery is too prompt In addition to this fact, exploration fails to find 
sufficient incriminating evidence against any abdominal organ to account 
for the clinical findings, and the same may be said of autopsy findings m 
these cases Neither does dehydration explain all of the facts since it is 
a loutine finding m pie-coma cases, and yet, certainly the majority of even 
markedly dehydrated patients present no abdominal signs or sjmptoms 
Then again dehydration when found in other clinical conditions does not 
produce the findings reported here 

It IS always dangerous to draw conclusions from one case, yet, m the 
case history here reported seveial things stand out First, the v^omiting 
preceded the pain by several hours, second, the patient recciv’^ed insulin in 
large amounts before entering the hospital, yet, in an insufficient quantitv 
to control the acidosis, third, prompt relief followed the administration of 
a small quantity of normal physiological salt solution , fourth, the patient 
continued to show evidence of acidosis after the pain had subsided These 
facts suggest that acidosis was not solely responsible for the symptoms since, 
when measured by laboratory means, there vv^as no reduction The 
history suggests too that insulin was certainly not the sole factor in con- 
trolling the symptoms m this case, but rather that the salt solution was 
responsible for the relief of symptoms When one thinks of other clinical 
conditions such as heat cramps and “ gastric tetanj ,” the connection seems 
even more probable 

Heat cramps, a condition described by Edsall,® is commonly seen in the 
South, especially in the summer months m those who do manual laboi 
while exposed to the sun or high temperatures It is well established that 
this condition is in some way associated with chloride deficiency and is 
brought about by loss of chlorides, chiefly through perspiration Salt solu- 
tion not only promptly controls the symptoms but prevents them It might 
be added that the pain in this condition is so severe that it does not readily 
vield to moderate, or foi that matter, sometimes even to large doses of 
morphine sulphate 

A review of some of the facts known about “ gastric tetany ” associated 
with pyloric obstruction makes this explanation ev'^en more plausible Here 
the patient loses his chlorides by vomiting and not only does abdominal pain 
follow but so does violent pain in any group of muscles that are vigorously 
exercised In view of these facts, it is suggested that the chain of ev’^ents 
producing abdominal symptoms in diabetic acidosis probably develops in 
this order First, because of improper fat oxidation, acidosis develops, the 
acidosis in susceptible patients causes vomiting, the acidosis not being con- 
trolled, the vomiting continues Second, the continuous vomiting depletes 
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the body of chlorides because of loss of hydrochloric acid The excessive 
diuresis would pioduce furthei chloride loss Third, in the exercise of 
abdominal muscles and muscles of respiration, there is brought about a 
condition m these muscles similar to that which is present in heat cramps 
and “ gastric tetany ” , hence, the pain, and hence the relief by sodium 
chloride 

It IS regretted that no blood chloride determinations were made on this 
patient However, it must be remembered that, when marked dehydration 
of the body is present, a determination of the plasma chlorides is not a true 
index of the total body chlorides In fact, plasma chlorides may remain 
normal while the chloride content of the body as a whole may be markedly 
reduced The chlorides in “ gastric telaii),” of course, are always low but 
111 heat cramps this is not the case In fact, chloride determinations ^\ele 
made on the blood plasma of eight patients admitted to our medical wards 
during the past summer, and m only two of them were the chlorides de- 
creased and in those very slightly That there is certainly depletion of the 
body chlorides in diabetic acidosis is a knoMii fact Peters and Van Slyke ■* 
state that the depletion may be brought about m several ways, namely, vomit- 
ing, diuresis, and the displacement of chlorine by oxybutyrate anions, the 
displaced chlorine being excreted as ammonium chloride Certainly, if this 
patient’s plasma chlorides had been normal, it would not have thrown am 
light on the total body chlorides and would be no argument against the 
explanation for his pain given here 

Conclusions 

A patient with diabetic acidosis and associated abdominal symptoms is 
reported A review of the history and the prompt relief which followed 
the administi ation of sodium chloride suggest that the abdominal pain 
present in this condition may be associated with depletion of body chlorides 
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INTENSIVE LIVER THERAPY IN SPRUE 

By Philip Cork, M D , F A C P , Rwoside, Cahfotma 

A recent report by Rhoads and Miller ^ indicates that adequate liver 
therapy is as satisfactory in sprue as it is in the somewhat related condition 
of pernicious anemia These excellent results with liver therapy have 
stimulated an increase m the recognition of nontropical cases of sprue 
which are often reported as cases of chronic idiopathic steatonhea Mackieg 
in July 1933, was able to find only 28 unquestioned cases of nontropical 
sprue and he added one of his own Increased recognition of cases is 
evidenced by the fact that by March 1935 Snell was able to state that there 
were well ovei 100 nontropical sprue cases on lecoid He fuither stated 
that 15 cases had been seen at the Mayo Clinic since 1927 with about half 
of them haMiig been studied during the previous year 

The diagnosis of sprue is made on the basis of finding excess fat in 
the stools after a history is obtained of gaseous indigestion with marked 
loss of weight and weakness associated with chronic recurring diarrhea of 
watery, bulky stools Intermittent sore mouth and tongue, latent or active 
tetany, amenorrhea, and an inanition edema are common symptoms m the 
more advanced cases Emaciation with a distended abdomen is often strik- 
ing Laboratory findings, in addition to the excess fat seen macroscopically 
and microscopically m the pale, voluminous, foul stools, include the finding 
of a hypochromic or macrocytic anemia, hypocalcemia, and a decrease in the 
serum proteins The roentgenologic findings include osteoporosis and 
osteomalacia in the advanced cases Dilatation and redundancy of the colon 
have been commonly observed Recently Camp * has describecl dilatation 
of the duodenum and a smoothing out of the iriegulai shadows of the 
Aalvulae conniventes and a clumping of the barium in smooth i:?ausage-hke 
masses in the jejunum and ileum 

Panel eatogenic steatorrhea differs from the steatonhea of sArue in that 
the fault IS in the decrease or lack of the external panel eatic sec retion, and 
there is no fault m the absorptive powei of the intestine A itiuch higliei 
azotorrhea may be observed in panel eatic disease® The frequently asso- 
ciated diabetes and the lack of concomitant sprue symptoms resulting from 
faulty absorption and atony of the intestines usually point to ithe correct 
diagnosis of pancreatic difficulty | 

Pernicious anemia is characterized b)'^ lack of intrinsic factoij'’ with the 
lesultant principal effect upon the hematopoietic system without ‘prominent 
bowel physiology disturbance The rather constant presence of free hydro- 
chloric acid in the gastric contents in sprue is a distinct aid m the differential 
diagnosis 

Pellagra is differentiated at times with gieat difficulty particularly in the 

♦Received for publication October 10, 1935 
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early cases The skin lesions and the mental symptoms are particularly 
helpful in the diagnosis of pellagra Fortunately the treatment in the two 
conditions is about the same ~ 

The etiolog}’^ of sprue is debatable but all students agree that there is a 
dietary deficiency factor It is generally felt that in spite of Ashford’s ® 
work Moniha albicans is usually only a secondary imader" which causes 
much of the frothiness of the stool so often described m tropical cases 
This dietary deficienc} consists in a lack of an extrinsic factor in the food 
closely associated, if not identical, with the extrinsic factoi of Castle 
Ihis lack, perhaps associated w'lth a deficienc} oi lack of the intrinsic factor 
in some cases,® brings about the pathologj’- m the small bowel wdnch inter- 
feres with the absorption of the hematopoietic substance, fats, and to a 
lessei extent other food elements 

There is no agreement about a characteristic underlying patholog}" 
Marked reduction to complete absence of fat m the bod} and a liver con- 
siderably reduced in size are the constant evidences of starvation Reduction 
in the size of the heart is common from the same cause It has been felt 
that the essential lesion is an atrophic enteritis wnth patchy, transient, in- 
flammatory lesions not ahvays present at autopsy This may account for 
the wudely divergent autops} findings noted m the gastrointestinal tract m 
sprue hatal perforation has occurred in the cecum from thinning of the 
wall “ A gastio-jejuno-cohc fistula has caused sprue-hke S}mptoms,^® but 
an extensu e chronic ulcerative enteritis seen one } ear ago did not have sprue- 
hke s} mptoms The most careful wmrk on the bone marrow ev idences 
that sprue m this respect simulates pernicious anemia “ Roentgenologic evi- 
dence indicates that there is an edema as w^ell as atony in the intestinal tract ® 

Manson-Bahr was perhaps wuse m sa} mg that nontropical sprue cases 
m order to be diagnosed as such should present the typical diarrhea, flatu- 
lency, anemia, mouth symptoms and the characteristic response to appro- 
priate treatment 

The following recentl} observed typical case of sprue is presented as a 
basis for emphasis of many of the interesting features of this symptom 
svndrome, particulaily as to its treatment 

Case Report 

Histoiy K K, m AniencTti woman aged 49 vears for 12 jears a resident of 
Havana Cuba was first seen in consultation with Dr Bon O Adams, Marcli 29, 
1935 Except for an inci easing lassitude winch had been present since 1925 she 
was active and in good health until Januarj 1932 when, for the lassitude she had all 
hei teeth removed Sore mouth followed and was present intermittent!} since the 
ah eolectoiu} The soie mouth was troublesome enough for her to get three com- 
plete sets of dentures without lasting satisfaction from anv of them " Anorexia had 
been prominent and persistent since the onset of the sore mouth and tongue The 
weight dropped from 135 pounds in Januarv 1932 to 69 pounds in November 1934 
Since November she bad not been weighed, but an increasing edema, which had been 
transientlv present several months before had increased her weight to a probable 
no or more pounds Weakness had become so severe that she could 'barelv turn 
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over in bed unaided Since the onset of hei trouble m 1932 she had a painless, 
watery, bulky but not foamy diarrhea with passage on an average of three to four 
stools daily, the number \aiymg from one to nine Usually there would be three or 
four stools early in the morning and occasionally a stool before meals when there 
was an exacerbation In spite of this copious diarrhea the gaseous distention was 
so maiked that enemas were requited twice daily to keep her comfortable The 
menses had ceased in 1931 when the patient w'as 45 years of age Intermittent and 
rathei maiked tingling of the fingei tips had been noted for seveial months 

For a period of 10 months before November 1934 the patient had been carefully 
and competently studied in the middle west No diagnosis had been made, but the 
letters of information she carried w'lth her evidenced that anorexia nervosa w'as 
considered to be the most likely explanation of her difficulties During their ob- 
servation the hemoglobin dropped from 89 to SO per cent and the erythrocytes 
dropped from 3,200,000 to 2,010,000 m spite of temporarv improvement from blood 
transfusions Ihe leukocytes had diopped from 6,500 W’lth 47 per cent neutro- 
philes, to 3,100 W'lth 47 per cent neutrophiles This macrocytic anemia was ac- 
companied by 13° of free hvdrochloric acid in the gastric contents Stools foi blood, 
parasites and ova, a Kahn test, a basal metabolic rate liver function tests using both 
the galactose tolerance and the dye methods, and repeated roentgenologic gastro- 
intestinal examinations w'cre reported as normal Their therapy had included forced 
feeding to overcome the effects of previous inadequate protein intake, and a peiawl — 
of intramuscular liver extract therapy which failed to bring about satisfactory hema- 
topoietic response For some months the patient had been taking six capsules of 
liver extract (Extralm) and pancreatic extract (Pankreon) 

Examination revealed extreme w'eakness w’ltli an extreme degree of edema of 
the legs and of the abdominal w'all, with moderate edema of the arms and face 
Fluid was definitely present in the abdomen The blood piessure was 78/62 w'lth a 
pulse of 80 and a temperature of 97 8° Ihe tongue was pinkish-red and atrophic 
with almost complete absence of papillae Trousseau’s sign was definitely positive 
The stools contained an excessive amount of fat macroscopicdlly and microscopi- 
cally Cultures of two stools failed to grow Monilia The hemoglobin w'as 43 per 
cent (Sahli) with 1,330,000 red blood cells and a coloi index of 1 6 The leukocytes 
numbered 3,000 with 51 per cent neutrophiles The urine contained a trace of 
albumin The blood urea w'as 10 mg per 100 c c 

On the basis of this typical history and the confirmatory findings, a diagnosis 
of sprue was made It w'as felt that previous liver therapy had been inadequate 
Beginning April 1, 1935 daily intravenous injections of 20 cc of liver extract 
(Paike-Davis & Co ) were given for 12 days This was followed by 16 siimlai 
injections given every second day, following which the intervals betw'een injections 
w'ere gradually lengthened Bv September they were being given tw'ice monthly 
The diarrhea piomptly stopped after the first injection of hvei extract, but for 
five days theie w'as no other sign of improvement, the patient appearing almost 
moribund Severe tetany developed after giving pitressin to relieve the gaseous 
distress in the abdomen The use of the tourniquet for the mtiavenous theiapj' 
consistently produced annoying, typical carpal spasms The blood calcium on April 
9 W'as 7 5 mg and the blood phosphorus 3 5 mg per 100 c c 

Beginning w'lth the sixth day of treatment, improvement in the general con- 
dition W'as dramatic and continuous By the twelfth day the appetite w'as ravenous, 
the patient could sit up in bed w'lth energy to spare, the gaseous distention w'as much 
improved, and the tetany had almost disappeared Vitamin D and calcium w'as 
started a few' days after improvement in the tetany had begun Ihe weight was 63 
pounds after two w'eeks of excessive eating but by that time the edema had prac- 
tically disappeared Subsequently there w'as a steady increase m w'eight so that by 
Septembei the weight had reached a level at 120 pounds The sore mouth disap- 
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Physical examination revealed no changes since the previous entry The urine 
was now free from albumin and blood The basal metabolic rate was still low (minus 
26 per cent) A dextrose tolerance test showed a fasting blood sugar of 81 mg 
per 100 cc, rising to 112 mg one hour after ingestion of dextrose and receding to 
101 mg in two hours, to 99 mg in three hours, and to 94 mg in four hours Blood 
calcium was 10 7 mg , phosphorus 3 7 mg , phosphatase 9 7 units She was dis- 
charged with instructions to resume treatment with ephedrine 

The third hospital entry was in September 1935 She had stopped taking 
ephedrine two and one-half montlis before because it was no longer effective She 
had reverted to her previous state with the attacks as frequent as before There 
w'as no change in the physical examination Inhalation of benzedrine sulphate was 
begun On the following day she had only one attack of somnolence and the day 
after that none at all On the third day the drug was given orally m tablet form, 
10 mg three times a day, and, although there w^ere no attacks on that and the follow- 
ing day, she believed that inhalation was superior to the tablets She was discharged 
with instructions to continue treatment by inhalation About a month later she was 
advised to try the tablets again and to report after two weeks of treatment She 
took 10 mg three times a day and m a letter wrote that “they w'ere much more 
effective than the inhaler I did not fall asleep once all day while I was taking the 
pills ” She was then advised to omit the treatment to note w'hether the complaint 
w ould return The following report was received The attacks “ started again 
two days after I stopped taking [the tablets] Upon resuming the treatment I was 
able to stay awake from 6 30 in the morning until 10 or 11 o’clock at night” 

Case 4 R R , an American bank clerk, aged 32, entered the hospital complain- 
ing of falling asleep in the daytime The illness had begun insidiously about 15 years 
ago At first, he could control the attacks by force of will, but the degree of 
somnolence had increased gradually until recently he could not control it at all It 
was especially troublesome during any monotonous action, such as signing checks 
or riding in a tram He slept poorly at night, and had frequent unpleasant dreams 
An attack lasted only a few seconds Whatever he w'as doing (talking, riding or 
driving an automobile) he often carried on automatically during an attack He had 
had two narrow escapes from accidents while driving an automobile The tendency 
to sleep was worse after meals and in the middle of the afternoon The sleep w'as 
not deep and sometimes merely a sort of semi-consciousness He responded when 
spoken to and was easily aroused There were no prodromal symptoms or after 
effects except anger at haMng been unable to prevent an attack Hearty laughter 
and violent anger have produced slight cataplectic symptoms consisting of fluttering 
of the eyelids and a momentary w'eakness of the legs followed by twitching Thej 
have been much less frequent during recent years Nocturnal sleep was poor and 
often -disturbed by vn id and sometimes unpleasant dreams A year before, he had 
had thyroid and pituitary medication without benefit 

The family historj revealed tliat his father had hay fe^er Both parents had 
died of kidney trouble at age 50 There w'ere no siblings He was married and had 
four living and well children There had been one miscarriage During the last 
three jears his sexual life had been unsatisfactorj , apparentl} because his wife 
objected to other pregnancies He had had measles, mumps, chicken-pox, whooping 
cough and scarlet fe\cr as a child and malaria 20 to 25 jears ago The highest 
weight, that on admission, was 140 pounds 

Physical exaimmtion revealed abdominal obesitj The heart and lungs were 
normal The svstolic blood pressure was 130 mm mercur}-, the diastolic 78 mm 
The pulse rate was 88 per minute He wore glasses for astigmatism The pupils 
were not round The fundi were normal He was observed during a narcoleptic 
attack which he induced bv reading The sleep appeared normal, he snored hea\il> 
Respirations were la per minute The eveballs were not rolled upward, but had a 
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tendency to wandei 7 lie pupils -ttere veiy small Attempts to elicit the reflexes 
aroused him He ans\\ered a few questions in a normal manner and then again 
fell into a deep sleep 

The urine contained a very slight trace of albumin, but was otherwise normal 
The blood count vas nornnl Hie non-protein nitrogen of the blood was 28 nig, 
uric acid 3 7 mg , sugar 96 mg , calcium 107 mg , phosphorus 2 9 mg , and cholesterol 
190 mg in 100 c c The Wassermann and Kahn tests were negative The basal 
metabolic late was minus 14 per cent, the galactose tolerance was slightly diminished 
Roentgen-ray examinations The skull plates show'ed expansion of the diploe w'lth 
hyperpneuniatization of the sinuses and beginning sclerosis of the vault There was 
calcification of the pineal gland The sella turcica measured 7 by 12 mm , and was 
regular in outline Dextrose tolerance test Fasting 100 mg , one-half hour after 
dextrose, 191 mg , one hour, 200 mg , two hours, 193 mg , three houis, 129 mg , four 
hours, 75 mg , five hours, 71 mg , six hours, 90 mg 

He w^as discharged with instructions to use benzedrine by inhalation He re- 
ported later that the treatment produced no appreciable effect Oral treatment, 10 
nig three times a day, w-as then begun Hie attacks were completely controlled 
At present, after several w'eeks of continuous medication, he is free from symptoms, 
except some drowsiness W’hile riding on a tiain He sleeps well at night and is not 
troubled by unusual dreams At first, he had had an occasional slight feeling of 
nausea when he took the tablets without w'atei, but that is no longer troublesome 
Case 5 P S , a colored girl, aged 12% years, complained of frequent attacks 
of sleeping There w'as a history of a fall at age four wdiich her niothei believed to 
have been responsible for the illness, although there had been no immediate ill effect 
She had not been unconscious The diurnal naps became particularly noticeable 
when she entered school The teacher reported that the child went to sleep during 
class hours Her mother stated, however, that she had taken long daily naps before 
that The tendency to somnolence was more pronounced on hot days, but there w'as 
no predilection for a special time of the day It occurred only when she was quiet 
or performing a monotonous task (knitting) and never while she was at play or when 
something was holding her interest The duration of the attacks was usually an hour 
or tw'O She w\as easily aioused but went to sleep again if permitted to do so She 
did not continue to perfoira previously begun actions during an attack Cataplectic 
symptoms had not been noted, but at times she twitched while asleep Treatment 
W'lth thyroid, prescribed elsewhere, had been without benefit 

The family history was not relevant Birth and infancy had been normal She 
had had measles, mumps, chicken-pox, pertussis and scarlet fever Frontal head- 
aches were frequent, especially in hot weather Occasionally there was tinnitus in 
the right ear Her feet swelled and were cold during cold weather Constipation 
was controlled by the regular use of mineral oil Menstruation had begun six 
months before and had been normal except for dysmenorrhea on the first day She 
tired easily, was slightly nervous and very irritable She slept well and was not 
troubled abnormally with dreams The highest weight, that on admission, w'as 95 
pounds Physical examination revealed notliing abnormal except flat and pronated 
feet which an orthopedic consultant believed to be congenital 

The urine w'as normal Blood The hemoglobin was 12 to 14 grams pei 100 c c 
(74 to 78 per cent) , erythroc 3 des numbered 3,570,000 to 3,970,000 per cu mm , 
leukocytes 8,500 to 9,700, of which 12 to 21 per cent weie eosinophiles The non- 
pi otein nitiogen was 26 mg , uric acid 2 8 mg , sugai 80 mg and cholesterol 202 mg 
in 100 c c blood Feces No ova or parasites were found Dextrose tolerance test 
Ihe fasting blood sugar was 83 mg , one hour after dextrose it w'as 141 mg , in tw'O 
hours It was 121 mg , in three hours, 115 mg , in four hours, 112 mg , m five hours, 
S3 mg , and in six hours, 93 mg The basal metabolic rate was minus 23 per cent' 
The galactose tolerance was moderately diminished Roentgen-raj examinations 



TREATMENT OE NARCOLEPSY \\ ITH BENZEDRINE SLLPH \TE 1219 


The skull was normal, the sella measured 6 by 12 mm and was regular m outline 
The sinuses were normal Cerebrospinal fluid Alanometnc readings ^^ere normal, 
cells numbered 1 per cu mm , the sugar content ^\ as normal , globulin not increased , 
the colloidal gold and Wassermann tests were negative 

Benzedrine sulphate, 10 mg three times a day, was prescribed It gave marked 
relief, but some degree of somnolence still occurred at the end of the morning and 
toward evening The amounts of the drug taken m the morning and at noon Yere 
then increased to 20 mg each, the evening dose remaining at 10 mg Since then 
she has been free from attacks throughout the day, except slight drowsiness in late 
afternoon Her mother reports that she appears normal m every way but that the 
increased medication induced an additional menstrual period (3 periods in 1 month) 
An occasional feeling of fullness at meals, not noticed before, has been present during 
the past twm weeks 

Case 6 W L, a Nova Scotian farmer, aged 22, complained of "falling asleep 
in the middle of the day’s wmrk ” The illness began about six years ago with what 
he described as “ a breakdowm in health,” consisting of nocturnal insomnia, nervous- 
ness, excitability and increased drow'Siness in school He stated that before that 
time he was well, but more searching questioning elicited the information tliat he had 
had mild attacks of sleepiness in school during the preceding year or two 

Recently the attacks of diurnal sleep, about four or five a daj, ha\e lasted 
from a few seconds to several minutes They have occurred at any time of the day 
He has been easily aroused but has been irritated thereby If he awoke spon- 
taneously, he felt refreshed A warm room, monotonous procedure and inactivity 
faiored the onset of an attack Automatic action was frequent He slept poorly 
and had unpleasant dreams about being pursued by animals Excitement, anger, 
or hearty laughter often caused his muscles to relax, “they wmuld not do w'hat I 
w'anted them to do ” During these cataplectic spells he w'as unable to speak but re- 
mained conscious Their duration was but a few' seconds He believed that thej 
w'ere less frequent than the> had been at the beginning of the illness Sedatnc 
medication foi insomnia has been used Constipation has been marked and began 
just before the onset of the narcolepsy He has had frontal headache for se\eral 
years w'hen he strains his eyes (reading, watching motion pictures) There has been 
a gain of 30 pounds in w'eight during the past six j ears The weight at examination 
w'as 190 pounds 

Physical examination revealed nothing remarkable He had the appearance ot 
an exceptionally rugged jouth, large of frame and only moderatelv obese 

The urine w'as normal The blood count show'ed a mild eosinophiha (8 to 9 
per cent) but was otherwise normal Chemical and serological examinations of the 
blood were normal The basal metabolic rate was plus 4 per cent in the first test, 
and minus 15 per cent and minus 20 per cent in ta\o subsequent examinations 
Roentgen-ra> examination of the skull showed expansion of the diploe and hjpo- 
pneumatization of the sinuses The sella turcica measured 5 bj 8 mm and was 
regular in outline The heart and lungs were normal 

Inhalation of benzedrine sulphate was used for two da\s and ga\e slight relief 
Oral medication, 10 mg three times a dij, has been followed bj marked impro\e- 
ment, although there is still some drowsiness when he is mactuc He states that he 
can now read for se\eral hours at a time, whereas before treatment was begun he fell 
asleep a few minutes after beginning to read Insomnia is much less troublesome, 
but he still has occasional unpleasant dreams 

SUMXIARY 

Our experience w'lth narcoleps> supports the statement tliat the disease 
maa occur at ana age and that in the majorit} of cases it begins before age 
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twenty-five All of our patients ai e especially prone to become sleepy under 
monotonous actions or influences The early part of the day is particularly 
conducive to drowsiness m two of oui cases, m two there is a post-prandial 
inclination, and one patient is more susceptible m the afternoon In two 
cases there is no predilection as to time of day Warm weather or a waim 
room IS a factor in three cases Two show no seasonal influence and one, 
contrary to general observation, is woise on cold days Unpleasant dreams 
are recorded by four of the patients Cataplectic seizures are present in five 
cases, but not in case 5, the youngest of the series The basal metabolic 
rate m all of our .cases is lower than the mean rate in the large series re- 
ported by Daniels “ The reason foi this is not apparent 

Oral treatment with benzedrine sulphate has been followed by maiked 
relief in all cases of our senes The effective daily amount of drug varied 
from 20 to 50 mg Inhalation was tiied m four cases, with slight benefit 
in case 5, moderate in cases 3 and 6, and none in case 4 It appears that 
the difference between inhalation and ingestion is quantitative One patient 
complained of slight nausea at the beginning of oral medication, another’s 
gastrointestinal symptoms weie aggravated during the first period of tieat- 
ment, but not subsequently, and a third had slight temporary anorexia at 
the beginning of each period of treatment One patient, a colored girl, 
aged 12^2. had an additional menstrual period while taking 50 mg of the 
drug and has complained recently of a slight feeling of fullness at mealtime 
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ABDOMINAL DISTENTION IN LOBAR PNEUMONIA 


By Joel Goldman, M D , and Abraham Cohen, M D , PJnladeIpJna, 

Pennsylvania 

In scanning the literatuie on meteonsm we found a most mteiesting 
lecture, written by Francis Sibson ^ in 1873 We wish to quote from this 
classic 

You will at once see how seiiously distention of the colon must affect the organs 
of the chest, not only the lungs, but also the heart, by displacing that organ to the left, 
whereas, m the case of the stomach, its displacement tended rather to the right 

We find that the heait and the lungs are put to an immense disadvantage — that 
the lungs are compressed and the reserved air driven out of them — that the heart is 
compressed and the blood driven out of it — ^that the ventricles are diminished m size 
and are incapable of receiving so much blood as they did before — that there is an 
obstacle to their action, and that they are incapable of sending out the blood that 
they have already received with the ease that they did before, — again, if you look 
at the walls of the chest and the diaphragm, you see what an obstacle is put to the 
very limits, by which, as it were, the lungs expand and the heart is moved The 
cartilages of the ribs are pushed aside and lifted upwards The cage of the chest has 
leached the limit of its power by the elevation given to it, and permanently given to it 
by the distention of the abdomen Again look at the diaphragm, lifted up by this im- 
mense distention How can it act downwards ^ If the diaphragm is affected by peri- 
tonitis, the inflammation paralyzes the inflamed muscle The whole content is then 
narrowed to the smallest bounds, and the whole work of respiration must be done 
by the few ribs remaining unassailed at the top of the chest In cases of peritonitis 
lespiration is what is very well called high The whole of the breathing is performed 
by the labored lifting up of the upper cartilages, the upper ribs and the clavicles — all 
the muscles that act — the sternocleido, the scalem, the levators of the ribs and the 
scapulae, are hard at work, and in spite of that, you see visible in the face that the 
patient is undergoing chionic asphyxia, and must soon die unless his breathing is 
1 eheved 


The Origin or G\ses in the Intestinal Tract 

We are not concerned heie with the ordinal y accumulation of gas in 
the intestinal tract, but with the excessne foimation of gas which results 
m flatulent distention 

According to the work of Schoen, Mclver, Redfleld and Benedict,” the 
only gases of importance in distention are those which are not leadily 
absorbed, hydrogen, nitrogen and methane Othei gases, howevei, ma'v 
accumulate m the intestinal tract if their rate of formation exceeds their rate 
of absorption 

Cutting^ believes that the origin of intestinal gas is thiee-fold (1) 
decomposition of foodstuffs, (2) diffusion of gas fiom the blood stieam, 
and (3) swallowed atmospheric air He states that gases are produced 

*Recened for publication August 12, 1935 

From the Pneumonia Wards of the Philadelphia General Hospital 
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by the action of bacteria on sugars in the lower portion of the small intes- 
tine and by the action of bacteria on any residue of cellulose which remains 
after digestion is complete Free nitrogen occurs m the blood stream under 
a pressure of about four-fifths of an atmosphere, while oxygen and carbon 
dioxide occur m chemical combination The nitrogen is free to leave the 
blood stream to replace other gases m the intestines when pressure rela- 
tionships are favorable, whereas in order for oxygen or carbon dioxide to 
leave the blood stream, not onl} must pressure relationships be upset, but 
also conditions must be favoiable for the liberation of these gases from 
their chemical combinations 

Mclver “ states that normally the amount of gas in the intestinal lumen 
is minimal because gases diffuse into the blood stream about as rapidly as 
they are formed The presence of distention, however, indicates that for- 
mation has outstripped diffusion 

In his paper entitled “ Constipation,” Spencer ® points out that the same 
laws appl> in gas exchange between tbe blood stream and the intestinal 
lumen as apply to the gas exchange between tissues and blood, and blood and 
the pulmonary air In speaking of flatulence he makes the significant state- 
ment that “ whenever the condition can be anticipated, measures for precau- 
tion will prove more valuable than will measures for relief ” 

Alvarez ^ feels that flatulence with abdominal distention can become a 
serious complication during the course of pneumonia He states that 
Boothby so far has had little or no trouble with flatulence m a series of 
patients with severe pneumonia treated in a chamber containing 50 per cent 
oxygen because in such an atmosphere more of the nitrogen in the bowel 
can diffuse out 

Wiggers ® agrees with othei writers that putrefactive and fermentative 
changes are of minor importance, compared to disturbances in the diffusion 
of gases In addition embarrassment of the ciiculation results from me- 
chanical interference with the splanchnic circulation or from compression 
of the heart through the diaphragm 

In summar} , these authors believe that gaseous distention depends chiefly 
upon alterations in the interchange of gases between the gastrointestinal 
tract and the blood The normal equilibrium ma\ be affected by dis- 
turbances in the toxicity and motility of the gastrointestinal musculature, 
or by mterfeience vith the local circulation from various causes Fermen- 
tative processes and aerophagia may be contributory factors It has also 
been suggested that the diminished capacity of the lungs in pneumonia mav 
lie in part responsible for the distention vliich is commonl} associated with 
this disease 

Numerous dings ha\e been utilized to combat distention, none of vhich 
are satisfactory in all cases Saline cathartics or e\en Inpertomc salt solu- 
tion (On ’■') ma\ be helpful While \arious opiates Inne been used ex- 
tensnely, there is still a difference of opinion as to their effect upon the 
mocements and tone of the intestine NothnageF'^ concluded that small 
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doses of morphine increased the tone of the intestine while large amounts 
decreased it Uhlmann and Abehn demonstrated that the reverse occurred 
m ethenzeu rabbits and guinea pigs, and Plant and Miller found that 
morphine and other alkaloids of opium produced a decided increase in 
tonicity Esei me has been used with indiffeient success for more than 
half a century Pitressin and pituitim stimulate contraction of the smooth 
muscle, and are sometimes very effective Choline and acetylcholine have 
been shown by a number of investigators to stimulate the gastro- 

intestinal musculature Others,-'^'-® however, have not obtained constant 
01 conspicuous results with them 

Treatment by Suction Sipiionage 

In June 1933, Paine, Carlson and Wangensteen-'’ described a foim of 
continuous lavage of the duodenum through a nasal tube which was effec- 
tive in relieving postoperative distention, nausea and vomiting, and they 
suggested that this form of therapy be employed following gastiic, biliarj' 
tract, intestinal, and kidney operations In our paper it is suggested that 
a modification of this apparatus be made use of m lobar pneumonia and 
other conditions accompanied by abdominal distention Distention is a 
symptom of decided importance since through its mechanical effects and 
through the distress and fatigue it causes the patient it may well have a 
decided effect upon the mortality rate in pneumonia and other febrile dis- 
eases We have found the treatment of distention by rectal suction si- 
phonage safe, inexpensive and simple The results obtained in a large 
gioup of patients with lobar pneumonia at the Philadelphia Geneial Hospital 
are here presented 

Fiom December 1, 1934, to May 20, 1935, 335 cases of lobar pneumonia 
(220 men and 115 women) were treated m the special fever wards This 
hospital accepts only charity cases foi treatment In most of them the 
disease was far advanced at the time of admission, and, since they were 
from the poorer sections of the city, their powers of resistance were not 
of the best 

Of these 335 cases of lobar pneumonia, 129 or 38 6 per cent were 
clinically distended (39 5 per cent of the men and 36 5 per cent of the 
women) The distention was of sufficient degiee to necessitate active 
therapy In comparison, there were few other complications Our ex- 
perience indicates that abdominal distention is by far the most common 
complication of lobar pneumonia 

In pievious yeais, distention had been tieated by various accepted 
routine procedui es The results obtained wei e far from satisfactory 
This year we have used a combination of the laxative action of saline 
cathaitics with the mechanical action of continuous suction siphonage as 
described below 

Many of the patients entered the hospital with distention, while others 
developed it as the disease piogressed 
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The degrees of distention have been classified as follows Grade 1 or 
minimal, Grade 2 or moderate, and Grade 3 or marked distention A 
summary is shown in table 2 

Early m the series many patients with Grade 3 distention were selected 
for treatment b) suction siphonage , as the treatment was found to be suc- 
cessful, earlier cases Mere selected until late in the senes nearly all were 
Grades 1 and 2 As has been discoveied by other %voikers, early distention 
responds to treatment much more readily than when far advanced Grade 
3 cases were, at times, most difficult to deflate and to keep deflated , on the 
other hand, distention in Grade 1 oi 2 cases rarely recurred once they ivere 
successfully deflated It ivas finalK decided to start suction siphonage on 
dll cases that shoived the eailiest signs of distention These ivere easily 
controlled, and the deflation ivas maintained in practically all so treated 
HoM'^ever, many cases admitted with Grade 3 distention were refractory 

Technic or Rectal Tube Suction Siphonage 

The apparatus used is almost the same as that described by Paine, Cail- 
son, Wagensteen,"” and Paine and Philhps,^® m the treatment of postopera- 
tive distention, nausea and vomiting by nasal catheter suction siphonage, 
with the exception that a soft rubber rectal tube (French has been sub- 
stituted for the Levin duodenal tube (Figure 1 ) 

The patient ivho has become distended is gnen cleansing soap suds 
enemas until the return flow is fairly clear or until a successful return of 
fecal material has been obtained Usually one or two soap suds enemas are 
sufficient For a successful deflation the feces must be liquefied since solid 
stools and hard fecal masses will block the rectal tube A liquid stool is 
obtained by giving the patient, daily, one ounce of saturated magnesium 
sulphate solution Once a liquid stool is obtained, the dosage of the saline 
laxative may be reduced However, in dehydrated patients or m older 
individuals with fecal impactions, large doses of the drug may be necessary 
Most of the failures occurred m patients with hard, impacted feces which 
were resistant to laxative action 

A soft rubber rectal tube is inserted from two to three inches into the 
rectum If the tube is forced any farther into the rectum it will coil on 
Itself, balloon “out the rectum and give the patient a false rectal impulse 
(figures 2 and 3) The tube is lubricated with either vaseline or an as- 
tiingent rectal jelly The latter is used to allay the slight tenesmus which 
may appear in those cases which are under treatment for fairly long periods 
of time The following is a description of the apparatus, quoted from 
Paine and Phillips In our apparatus a rectal tube is used m place of 
the nasal tube 

“ The apparatus consists of two bottles with the capacity of four liters 
each One bottle is hung inverted from an irrigation standard by a canvas 
sling or bag (or by a wire basket as shown in figure 1) The other bottle 
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IS set on the flooi at the foot of the standaid A two-holcd rubber stopper 
with two glass tubes fits into the mouth of the inverted bottle One of 
these tubes is shoit (about four inches long) and the other is longer (about 
14 inches long) and extends almost to the bottom of the inveited bottle, 
that IS, to the end which is uppermost as it hangs A i ubber tube connects 



the longei glass to the nasal tube (or rectal tube), and anothei leads fiom 
the shorter glass tube to the bottle which is situated on the floor 

“ To start the suction, the upper bottle is filled completely with cold tap 
watei, and the rubber stopper with the tubing attached is put into place in 
the bottle neck The rubber tubing leading to the longei glass tube is not 
yet connected to the nasal tube (lectal tube) Both mbber tubes aie 
clamped off, and the bottle invei ted and hung on a standard at a convenient 
height, about six feet fiom the floor The end of the i ubber tubing from 
the shelter glass tube is placed in the floor bottle, and enough water is added 
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to cover the end of the tube well This point is \ery important in ordei 
that a closed system will be made and a constant suction insured The 
clamps on the rubbei tubing aie then removed while a finger is held over 
the end which will latei be attached to the nasal tube (rectal tube) If 



A 

Fig 2 A rectal tube inserted the wrong wai 

suction is not immediatel} felt by the finger there is air in the tubing leading 
to the lowei bottle This can easily be removed by injecting a few cubic 
centimeters of water with a syringe into the tube which is connected to the 
longer glass tube When suction is percened, the tube is connected with 
the nasal tube (rectal tube) ” 

The leturn of gas and liquid feces is not measured for there is no 
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danger of dehydration as long as the uiinary output is sufficiently high 
(from 800 to 1200 cc daily) 

The rectal tube and the connecting rubber tubes aie iriigated at least 
every foui hours hy forcing fluid through them with a syringe If the 



Fig 3 A rectal tube inserted the right way 


tubes are blocked by fecal masses they must be thoroughly cleaned or re- 
placed The apparatus is sterilized by boiling when it is no longer in use 
The rectal tube is used only as long as is necessary to i educe the dis- 
tention If it IS used excessively long there may be lectal nutation If 
distention recurs it may be necessary to repeat the procedure The con- 
tinuous use of this method was not insisted upon If the patient desired a 
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bed pan it was given to him Fiom time to time enemas were given The 
criticism may logically be offered that the enemas may have relieved the dis- 
tention, but we have seen hundreds of cases m whicli they did not 

Pituitnn was found to be nearly ineffectual m stimulating peristalsis in 
these cases, but Pitressin did help occasionally No other drugs were used 
to assist in combating the distention 

The only untoward effect noted after the prolonged use of the rectal 
tube was tenesmus This occurred chiefly in those patients who had previ- 
ously existing internal hemorrhoids, and was easily alleviated by the use of 
an anesthetic astringent rectal jelly No rectal bleeding was noted 

1 he above described procedure has been very successful m combating the 
abdominal distention of lobar pneumonia We are presenting the results of 
such tieatment in 100 uiiselected cases The following table summarizes 
the duration of the lobar pneumonia when treatment was fiist instituted 


Table I 


1 

12 to 24 hours 

[ 2 to 4 days 

4 to 6 days 

Longer than 6 days 

12 cases 

23 cases 

25 cases 

40 cases 


It Will be noted that 65 per cent of these cases wei e seen relatively late, 
four days or later, in the course of the pneumonia Of these, the degree of 
distention was as follows Grade 1, 7 cases. Grade 2, 53 cases. Grade 3, 
40 cases 

The length of time the rectal tube suction siphonage w^as used is shown 
in table 2 


Table II 



12 to 24 hrs 

2 to 4 days 

4 to 6 dai s 

Longer than 

6 days 

Successfully deflated 

1 

69 cases 

6 cases 

3 cases 

9 cases 

Partially deflated — 6 cases 

Unsuccessfully treated — 7 cases 

Total — 87% successfully treated, 

6% partially successfully treated, 

7% complete failure 


Most of the cases were controlled within 24 hours, only 18 per cent of 
the successfully treated cases requiring a longer period for control The 
partially deflated and unsuccessfully treated w^ere treated over an indefinite 
peiiod before being discontinued It Avas in these 13 per cent that the 
rectal irritation occurred 

The rate of death and reco\ ery of these cases is as follow's 
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Tabll III 





30 to 39 



60 to 69 

70 to 79 

80 to 89 




yrs old 

yrs old 


yrs old 

yrs old 

yrs old 

Lived 

8 

10 

16 

18 

4 

4 

0 

0 

Died 

1 

8 

8 

6 

8 

6 

1 

2 

Total 

9 

18 

24 

24 

12 

1 

10 

1 

1 

1 

2 


Total died 40% 

Total lived 60% 


It was noted that in 34 pei cent of these cases the distention was com- 
pletely controlled without influencing the fatal termination of the disease 
In only two cases unsuccessfully treated did the distention seem to be a 
direct cause of death Howevei, we believe that the distention was a true 
indication of the degree of toxemia present, the severest distention in- 
variably occurring m the most toxic patients 

In addition to the actual deflation the proceduie has been of great value 
in other ways Our patients have received more rest (the prime requisite in 
any r%ime of treatment for lobai pneumonia) than they did before the 
introduction of this treatment The patient does not need a bed pan fre- 
quently, and there is no stiaining to add to the load of a weak heart We 
ha^ e had patients so treated who have not needed a bed pan for 96 hours 
during which they were perfectly at rest The procedure has been especially 
helpful m this respect m the case of patients treated m oxygen tents The 
nursing problem is simphfled by lesser need of moving the patient Incon- 
tinence of feces occurred only twice m the 100 cases reviewed Our ex- 
perience with the practical application of this method of treatment makes 
us feel that it is very well adapted to use in the home as well as on the hos- 
pital wards 

Conclusions 

1 Abdominal distention is the commonest complication in lobar pneu- 
monia When extreme it may be a contributory factor m the moitahty 
rate 

2 Rectal suction siphonage is a safe, inexpensive, and eftective method 
of relieving abdominal distention, and has been a great comfort to our 
patients 

The authors wish to express their appreciation to Miss Blanche Loeb Langsclorf for 
her valuable assistance in collecting statistics for this paper 
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THE ROLE OF ACCIDENTAL PUNCTURE OF VEINS IN 
THE PRODUCTION OF ALLERGIC SHOCK ^ 

By G L Waldbott, M D , F A C P , and M S Ascher, M D , 

Detioit, MicJugan 

In spite of many publications on the pievention of allergic shock fol- 
lowing injections of pollen and serum, there remains a great deal of uncer- 
tainty concerning its causes and prevention This is well illustrated by the 
fact that even those clinicians who are most experienced m the administration 
of hypodermic medication are still completely at loss to explain certain 
reactions Piness,’' for instance, stated, in 1934, that despite the most 
careful gauging of doses there are reactions for which we are unable to 
account 

The importance in this connection of accidental intravenous injection of 
the allergen is not sufficiently stressed In a paper dealing with the pre- 
vention of reactions, Rudolph and Cohen * fail to emphasize the role of acci- 
dental puncture of veins in the production of reactions Others (Duke,“ 
Insley have proposed valuable measures to prevent shock, but do not 
propose means practicable for the general practitioner to prevent accidental 
intravenous injections Commercial houses marketing serum and pollen 
extracts have greatly neglected to stress this feature m then directions to 
physicians Yet, with few exceptions, the accidental intiavenous admmis- 
tiation of serum or pollen accounts for the fatal outcome in most cases of 
sudden death reported in the literature following injections “ It will be 
shown below that this constitutes a great menace in the giving of pollen 
injections 

Within the past few years we have been able to reduce the incidence 
of reactions from pollen injections to a marked degree by observing certain 
precautions outlined elsewhere ® These measures take into consideration 
the fact that severity of a reaction depends upon the state of sensitivity,! 
the rapidity of absorption of the antigen, and the degree of the overdose 
In addition to an actual oveidose due to erior, to incorrectly judging the pa- 
tient’s degree of sensitivity or to switching from an old to a new extract, the 
following factors may contribute to the effect of an overdose Simultaneous 
absorption of the same or another antigen to which sensitivity exists, by 
either the intestinal route (food), the respiiatory loute (pollen), or from 
the site of previous injections, or simultaneous absorption of bacteiial ma- 
terials from an infection present m the system 

Regardless of these precautions which were directed toward prevention 
of an overdose, reactions occurred, and, as a rule, were decidedly more 

Received for publication June 29, 1935 

T Whether this sensitivitj is inherited (atopic) or acquired (“ anaph> lactic ”) does not 
alter in the slightest degree the symptomatology of shock 
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severe than those formerly encountered Dut ing the past hay-fever season 
we made observations conceining the relative frequency of accidental punc- 
ture of small venules, the diagnostic features connected with a reaction so 
pioduced, and the best methods of avoiding such mishaps 

Diagnostic Considerations 

A puncture of a vein may lesult in two chnicalty distinct types of reac- 
tions, depending upon whether the extract is injected directly into the blood 
stream (“ intravenous ” reaction) or seeps into a small punctured venule 
soon aftei the injection ( “ backseepage ” reaction) 

1 Inf)avenoiis RcacUons The characteristic features of this type of 
reaction are the unusual seventy of the manifestations and the absence of a 
local swelling at the site of injection In a reaction due to inaccurate dos- 
age, no matter how large the oveidose may have been, there is always a 
time interval of a few minutes duiing which a more or less marked wheal 
arises on the site of injection Often a leddened, more oi less itchy, area 
can be noted along the lymph channels, similar to that seen in lymphangitis, 
before generalized urticaria and respiratory symptoms occur In an “ intra- 
venous ” reaction proper, skin manifestations are usually of little moment 
throughout Theie is a decided prevalence of internal manifestations, par- 
ticularl)’’, of symptoms which can be attributed to edema of the lungs, and 
probably, of the liver This is well in accoid with Kahn’s ^ lecent observa- 
tions that in shock pioduced m animals by the intravenous route there are 
considerably less skin-reactmg antibodies piesent than if the shock-produc- 
ing injection is made subcutaneously Another distinctive feature is the 
absence of allergic symptoms after the reaction is controlled While in 
" non-intravenous ” reactions urticaria and other allergic symptoms may 
recur several hours after their control by epinephrine, an ” intravenous ” 
reaction produces its full effect immediately, little, if any, after-effect is 
noticeable with the exception of a generalized weakness or a low-grade 
pulmonaiy infection This latter condition has been explained as due to 
secondaiy infection of residual areas of pulmonary edema (Waldbott and 
Snell ®) The following is an instance of an “intravenous ” reaction 

Case 1 J K , a 17 year old hay-fever patient, had been successfully treated in 
1932, in one of the dispensaries with which we are connected He had the eighteenth 
injection of 1933, consisting of 10,000 units each of small and giant ragweed and 
cocklebur on July 7 On July 14, at 10 01 a m , he received 12,000 units of the same 
pollen extracts Within 20 seconds following the injection, he noticed a strange 
taste in his mouth, “tingling around the heart” and difficulty in breathing Ten 
seconds afterwards he collapsed and became pulseless A tourniquet was immediately 
applied by the attending nurse and 0 5 c c of epinephrine was given subcutaneously 
(10 03) The same amount was repeated at 10 05 by Dr S R After the second 
injection of epinephrine the pupils reacted slightly to light and consciousness was 
regained for about three minutes The pulse was not palpable at the time At 10 08, 

1 0 c c of epinephrine was given intramuscularly The pulse became noticeably 
stronger and the respirations assumed a more regular character From 10 03 to 
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10 55 the tourniquet was loosened only thiee times for a period of a few moments, 
and entirely icmoved at 10 55 Outside of the usual effect of epinephrine and an 
unusual degree of geneial weakness which lasted for several days there were no 
noticeable alleigic symptoms after the incident There was no urticaria, either local- 
wed 01 genei aimed Not the slightest local reaction was piesent at the site of in- 
jection Although no further treatment Mas given during the balance of the hay- 
fever season, the boy remained free from hay- fever 

Comment One is paiticularly mipiessed fiist with the unusual severity 
of the clinical manifestations, lesultmg in this case in complete pulselessness, 
and second with the absence of urticaiia and local swelling, and of any 
material after-effect We feel that m this case the life of the patient was 
saved by the immediate administration of laige doses of epinephrine, and 
that the application of the tourniquet was of no avail 


Chart I 

Differential F eatures of Intravenous Reactions 



Overdose 

“ Backseepage” 

“Intravenous” 

Premonitory 

Evidence 

Rapid appearance of 
local v\ heal 

Bleeding at site of puncture or bloodv 
suffusion 

Local.Reaction 

Speed of appearance 
and size of wheal 
indicates severitv' 

Occasionally bloodv 
suffusion under 
skin 

None 

Time Interval 

Proportional to amount 
of overdose (5 min- 
utes to 2 hours) 

Between one to five 
minutes 

10 to 30 seconds 

Symptoms 

Urticaria 

Marked 

Extreme at onset 

Little, if any 

Respiratory 

Hav'-fever, bronchitis, 
asthma 

Hay-fev'er, bron- 
chitis, asthma 

Pulmonary edema 

Collapse 

Negligible 

Marked 

Extreme 

Others 

Flare-up of previously existing allergic or non- 
allergic foci 

Prostration, cyanosis 

Duration 

Prompt control by 
epinephrine Urti- 
caria may recur 

Symptom-free after 
control 

Generalized malaise 
for several days 

After-Effects 

Relief of allergic symptoms unless the overdose 
too drastic 

Broncho-pneumonia 
may ensue 

Response to 

Treatment 

Epinephrine 

Promptly to 1/10 to 
3/10 c c , repeated 
if symptoms recur 

Larger doses (0 5 to 1 0 c c ) needed 
immediately 

Tourniquet 

Useful In extreme 
cases incision of 
site of miection 

Useful 

Of no avail 
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2 “ Backseepage ” Rcactiom While to oui knowledge only foui tiulj 
“ intravenous ” reactions \\ere encountcied within the past three seasons m a 
senes of 41,037 injections, there is another more common source of dan- 
gerous reactions, which has not been sufficiently emphasized i e , the puncture 
of a vein and backseepage into the blood stream This occui red 34 times m 
this series In the hypodeimic administration of pollen and serum, it is 
relatively common that a small venule or capillary is punctured Should 
any of the injected mateiial ooze into the punctured venule, the reaction re- 
sulting would be similar to that of a true " intravenous ” reaction This 
type of leaction can usually be recognized by the following evidence Pres- 
ence of blood on the site of injection or a bloody suffusion under the skin 
which becomes rapidly replaced by a wheal Generalized allergic symptoms 
OCCUI within one to five minutes and are unusually severe They consist 
of both cutaneous and internal manifestations, in contradistinction to the 
true “ intravenous ” reaction where skin manifestations are either absent 
or slight Deimal edema is intense and can often be seen to spread rapidly 
from the site of injection over the entire body surface Collapse occurs 
within a few minutes if the leaction is severe or not immediately controlled 
Since instituting the precautions mentioned below, the incidence of these 
reactions has been reduced but not entirely eliminated Chart 2 is a tabu- 
lation of the incidence of the different types of reactions, chart 1 presents 
their differential diagnostic features 


Chart II 

Incidence of Reactions Encountered During 1932-1934 


Year 

Number 

of 

Injections 

Reactions Encountered 

Total 

Number 

Inci- 

dence 

1 

“Intra- 

venous” 

Inci- 

dence 

“Back- 

seepage” 

Inci- 

dence 

1932 

9898 

36 

1 276 

1 

1 9898 

11 

1 899 

1933 

12364 

44 

1 280 

1 

1 12364 

14 

1 883 

Total 

1932-1933 

22262 

80 

1 278 

2 

1 11131 

25 

1 890 

1934 

i 18775 

1 

61 

1 308 

2* 

1 9387 

12 

1 1564 


* Only a small portion of the extract was injected since the accidental puncture of the vein 
was recognized during the injection (repeated retraction of plunger of syringe) 


Evaluation or the Customary Measures of Control 

The measures which have been advocated for the control of reactions 
from pollen extracts are the application of a tourniquet above the site of 
injection and the administration of epinephrine ^ Recently, Rice ® demon- 
strated that the absorption of epinephrine may be controlled similarly to 




























1236 


G L WALDBOTT AND M S ASCHER 


that of the pollen extract by applying a second tourniquet above the site of 
the injected epinephrine In extieme cases incision of the site of injection 
after the application of a tourniquet above may be i esoi ted to ‘ 

These measures, although they are entirely satisfactory for reactions 
due to ovei dose, m our experience have pi oved inadequate to prevent reac- 
tions due to punctuie of veins Duke® considered the accidental puncture 
of venules when he advocated the administration of epinephrine and ephe- 
drine simultaneously with a small portion of the pollen extract Only after 
noting a preliminary subcutaneous blanching does he inject the remaining 
amount There are two definite disadvantages to this procedure First, 
these drugs delay or prevent the occurrence of a local swelling which serves 
as a gauge for subsequent injections and thus make further treatment more 
difficult Second, there is the well-knovn effect of even small doses of 
epinephrine which has often discouraged patients from continuing further 
treatment 


Chart III 

Comparison’of Potential and Actual Reactions in 1934 
(In 18,775 Injections) 



Number 

Incidence 

Blood in Syringe 
(Retraction of plunger) 

12 

1 1564 

No Times Blood on Cotton 

104 

1 180 

“Intravenous" Reactions 

2 

1 9387 

“Backseepage" Reactions 

12 

1 1564 


Prevention or “ Intravenous ” and “ Backseepage ” Reactions 

If for these reasons, one does not wish to avail himself of Duke’s 
method, the following precautions are suggested foi the prevention of 
reactions due to punctuie of a vein 

1 Caie in selecting an area for injection which is not highly vascu- 
larized Such a suggestion may seem superfluous, had we not encountered 
patients m whom blood was noted on reti acting the plunger on repeated 
occasions In five cases this occurred more than twice in the same person 
and, in one individual, blood was recovered on four different occasions 
After a more careful inspection of the skm we weie able to discern small 
veins which had been punctured and which we had previously overlooked 
We are now in the habit of inspecting the prospective area very carefully, 
paying attention to good lighting conditions, and having the patient open 
and close the fist after the venous return had been conipiessed manually 

* The value of tlie last mode of treatment is well illustrated by the following case In 
a patient (E P ) an extreme overdose of cotton extract had been given because of an 
incorrect estimation of the patient’s degree of sensitivity Within two minutes after the 
injection a markedly itching area had arisen and generalized symptoms seemed imminent 
Upon incision of the wheal after a tourniquet had been applied above the site of injection, 
most of the extract mixed with blood was reco\ered and relatively little epinephrine was 
required to prevent disagreeable after-effects 
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above the elbow The injections are given in the subcutaneous regions of 
the extensor surface of the foiearm, in order that sufficient space for the 
application of a tourniquet and the administration of epinephrine be avail- 
able 

2 Repeated withdiawal of plunger This precaution, we feel, con- 
stitutes a definite aid in the ple^entlon and control of intravenous reactions 
As shown in chart 3, there were 12 occasions in a series of 18,775 injections 
during the course of which blood appeared in the syringe In two different 
instances blood was noted only after the second or third retraction of the 
plunger and after a small poition of the extract had been administered 
This was apparently due to the fact that the needle was displaced after its 
first insertion into the skin Although the needle was immediately with- 
drawn, the ensuing leactions vere unusually se\eie How small a fraction 
of a routine dose may thus account for rather alarming sjmptoms can be 
seen from the following instances 

Case 2 IMr A M , a pollen asthmatic undergoing perennial treatment, had 
reached 7200 units of both small and giant rag^^eed on Julj 26 On August 2, he 
was to receive 7500 units of the same pollen extracts After a preliminary with- 
drawal of the plunger, after only about one-fifth of the contents of the syringe had 
been administered, a second withdrawal of the plunger disclosed blood in the syringe 
The needle was immediately withdrawn Almost immediately the patient noticed a 
marked burning sensation in the abdomen and about the mouth He became ex- 
tremely short of breath In the meanwhile, he w'as given 1 0 c c of epinephrine and a 
tourniquet was applied above the site of injection Marked cyanosis and collapse 
ensued At that time a slight edema of the face was noted A second injection of 
epinephrine, 1 0 c c , was given subcutaneously After three minutes he regained 
consciousness, his breathing became easier, and w ithin a short time no symptoms w'ere 
noticeable other than those atti ibutable to the effect of epinephrine 

Case 3 Dr E J , a 52 year old pollen asthmatic, was to receive an injection 
of 10,000 units of small and giant ragw'eed on July 24 The needle was inserted 
and the plungei withdrawm without noticing any blood in the syringe After only 
a few drops of the extract had been injected, a second withdrawal of the sjringe dis- 
closed blood in the syringe The needle was immediately wnthdrawm, a tourniquet 
applied above the site of injection Within 45 seconds the patient complained of a 
spastic contraction of his chest, followed by marked W’heezing and dyspnea Epi- 
nephrine (0 5 c c ) had already been given by this time No dermal manifestations 
or collapse occurred The reaction gradually subsided 

At several occasions it was found that in spite of repeated retractions 
of the plunger, no blood was noted in the syringe even though a venule had 
evidently been punctured The plunger used was oliv lously not sufficiently 
tight-fitted We, therefore, replaced the syringes with asbestos-wrapped 
pistons by syringes with more tight-fitting glass plungers for the adminis- 
tration of pollen extracts We feel that this has contributed to the reduc- 
tion of the incidence of this type of reaction 

3 Watching the area of injection for blood Another means of recog- 
nizing a punctured vein is the appearance of blood at the site of injection 
While the presence of blood does not always indicate an imminent reaction, 
a precautionary small dose of epinephrine (0 2 c c ) and the application of 
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a tourniquet will laigely obviate the danger of a “ backseepage ” reaction, 
considering the fact that theie is always a time interval of from one to five 
minutes before “ backseepage ” reactions occur 

4 Tight piessuie upon the injected area It is impossible to furnish 
data to prove the effectiveness of this procedure, but it is felt that it tends 
to pi event the occurrence of “ backseepage ” reactions by occluding through 
pressure small venules which might have been punctured 

5 Epinephrine It may seem that the measures suggested here are 
concerned with the prophylaxis of reactions due to punctured -veins rathei 
than with their treatment Since the outcome of the treatment depends 
entirely upon the rapidity with which epinephrine can be administered, the 
early recognition of this tjpe of reaction is of the utmost importance 

Every patient should be instiucted about the symptoms of “intrave- 
nous ” reactions If there is the slightest suspicion of the puncture of a 
vein, 0 2 to 0 3 c c of epinephrine should be given immediatel} If the 
symptoms of an impending reaction should then ensue, the first injection 
of epinephrine should immediately be followed by a larger amount (0 5 to 
1 0 c c ) of epinephiine 

While these observations were made on patients receiving pollen ex- 
tiacts, they are applicable to injections of seium oi of any other antigen to 
which unusual sensitivity exists 

Discussion 

It may seem unusual that small amounts of intravenously -administered 
pollen extract are of such significance in the production of severe reactions 
inasmuch as Lichtenstein has show n that pollen treatment can be given by 
the intravenous route In his procedure, how'ever, he was required to 
give initial doses, which were much smaller than is customaiy m ordinary 
treatment, and thus he probably built up a specific protection foi this ty'pe 
of treatment If, as Kahn’s ' work suggests, m intravenous therapy a 
different type of antibody is prevalent, one may'- assume that hyqiosensiti- 
zation treatment by the subcutaneous route does not produce the protection 
required for intravenous treatment, and vice versa 

Concerning the medico-legal aspect of this problem, the liability to 
which physicians are susceptible m pollen theiapy should be pointed out, if 
they have not available for immediate use a fresh solution of epinephrine 
Some physicians have their nurses administer the injections of pollen and 
serums Others make it a practice to allow their patients to administei the 
injections themselves, especially^ those who have been m the habit of giving 
themselves epinephrine An emphatic warning must be given against such 
practice The neglect to obseive the patient for at least five to ten minutes 
after the injection is another matter, wdiich, in our opinion, may involve 
legal entanglements As pointed out, the reactions due to “ intravenous ’ 
administration occur within a relatively short interval, and, moreover, the 
beginning of a reaction due to an overdose will become noticeable within 
that period of time, by the appearance of an unusually marked local edema 
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Summary 

1 In the tieatmcnt with pollen extracts, the accidental puncture of veins 
and adnnnistiation of the extiact into the blood stream constitutes a graAC 
cmeigency 

2 In 41 037 injections 38 such reactions weie encounteied, 4 of vhich 
Yeie due to diiect introduction of the extract into the blood stream (“ in- 
travenous ” reactions) The remaining were “ backseepage ” reactions due 
to subsequent flow of the extract into a previously punctured venule 

3 A clinical difterentiation of true “ intravenous ” and “ backseepage ” 
reactions from those due to an oierdose is outlined 

4 Only a small fraction of the routine dose, if accidentally mtioduced 
into the blood stream, is necessary to cause unusually severe symptoms 

5 The measures usuall} advocated for the prevention and treatment of 
reactions are discussed as adapted to reactions due to punctured veins The 
following additional suggestions for their early recognition and control are 
presented Care in avoidance of visible veins m the selection of the site of 
injection repeated withdrawal of the plunger before and during the injec- 
tion for evidence of blood, watching the site of injection for subsequent 
bleeding and subcutaneous hemorrhage, and pressure upon the site of in- 
jection 

6 The rapidity n ith which epinephrine is given determines the course 
of the “ intraienous ” and “backseepage” reactions The application of a 
tourniquet is an aid in controlling a “ backseepage ” reaction, but is of no 
avail if the pollen extract has been injected directh into the vein 

7 In contrast to an incidence of one “ backseepage ” reaction in 890 
injections, only one such reaction in 1564 injections was noted m 1934 since 
instituting the abo\e precautions In the two instances of “ intravenous ” 
reactions, only a small portion of the routine dose vas administered due to 
early recognition 
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SCHILLER, THE GREATEST OF THE MEDICAL 

POETS 

By Louis H Roddis, F A C P , Commander, Medical Corps, U S Navy 

JoiiAN Christoph Friedrich Schieeer, the poet and friend of Goethe, 
was born Novembei 10, 1759 Novembei 10 was the bnthday of another 
medical poet, Oliver Goldsmith, born 31 years befoie in 1728 

Schillei’s place of biith was the little town of Mai bach in Wuitembeig, 
Geimany, situated m a district of the Rhjne valley long famous for the 
beauty of its scenery and the iichness of its agiicultuie The eminent Ger- 
man soldiei Von Hutten, known to medical men piincipally for his connec- 
tion with the eaily histoiy of syphilis, who spoke with authoiity for he had 
travelled in all paits of the Fatherland, said of Wuitemberg m a letter 
written in May 1517, “ Theie is scarcely a more beautiful neighborhood in 
all Germany than the Piovince of Wurtemberg The soil is excellent, the 
climate mild and wholesome, mountains, \ alleys, meadows, streams and 
forests interspersed in pleasing variety The products of the earth are un- 
usually abundant, the wine is like the counti y The Suabians call Stuttgart 
the Earthly Paradise, so charming is the situation of the town ” This 
encomium is well descived The pine clad slopes of the Black Forest bound 
It on the south, while vincyaids, fields, villages, cities, cathedials, and ruined 
castles along the Rhine and the Neckar add to the scenic beauty of the dis- 
trict and make it an idyllic homeland for a poet Schiller’s attachment to his 
home was deep and i omantic, and this feeling exei cised a powei ful influence 
over his life and poetry 

The fathei of the poet had himself been appi enticed to a surgeon, and 
served in that capacity in the Bavaiian Army throughout the campaigns in 
the Netherlands during the Wars of the Spanish Succession Later he was 
commissioned as Ensign and Adjutant by the leignmg Duke of Wuitemberg 
who, after the Peace of Pai is, continued him m his service, advanced him to 
the rank of Captain and Major, and employed him as his chief forester 
This was a task to which he was peculiarly suited as he had a great interest 
in forestry and landscape gardening The lemamder of his life was spent 
in the establishment of nui series, the planting of trees and the improvement 
of the grounds at the Duke’s beautiful forest castle “ Die Solitude ” or “ The 
Solitude ” He is said to have planted and raised from seeds 60,000 foiest 
trees He published a book on foiestiy, and lived to enjoy the fame of his 
son He was evidently a man of forceful chaiacter, practical, conscientious 

* Received for publication December 2, 1935 

This is the seventh of a senes of portraits of medical poets Those which have pre- 
viously appeared in the Annals of Internal Medicine are Joseph Rodman Drake, Feb- 
ruary, 1929, Oliver Wendell Holmes, June, 1930, Oliver Goldsmith, May, 1932, Wm 
Savage Pitts, January, 1933, Lieutenant Colonel John McCrae, June, 1933, Dr Richard 
Shuckburgh, June, 1934 
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and deeply lehgious The mother had a less strongly marked personality 
though she ivas atfectionatc and devoted While it has been the fashion 
to state tliat the remarkable qualities of so many gieat men were received 
from their motliers, it seems more than likely that in the case of Schillei 
much of his strength and ability were dei ived from his sire 

Fritz, as most German boys named Fiiediich are called, received his fiist 
school instruction from Philip Moser, the Lutheran pastor at Lorch, for 
though boin in southern Geimany wheie Catholicism ivas the prevailing 
leligion, Schiller’s people weie Protestants It vas the desire of the parents 
that their boy should enter the church, and indeed he seems to have had an 
inclination foi it We have a charming account, by one of his biographers, 
of Schiller as a boy of five or six years playing at being a pastor He would 
tie one of his mother’s black aprons about his neck in the manner of a sur- 
plice, put on a cap, and standing on a chair as a pulpit he would deliver a 
sermon, very serious about it all and much offended if anyone laughed at 
him 

The reigning prince of Wuitcmbeig was a pett} tjrant, full of energy 
and bustle, who, aftei a life of extia\agance and dissipation, proposed to 
devote the later years of his life to good works One of his hobbies was a 
military academy at Stuttgart, and here was placed young Schiller to be 
educated at the expense of the prince The boy, however, had no choice as 
to tlie course he should like but was compelled to study law though his 
parents desired him to study theology He finally obtained permission to 
give up the law but only on the condition that he would study medicine His 
entrance into our piofession was, therefore, due to chance and necessity 
rather than to any interest in the subject 

The life of the students at the Academy was moie like that of prisoners 
than scholars, and the strictest military foimahties were obseived “ It was 
a strange sight,” says Nicolai (Travels Through Geimany) who visited the 
Academy, “ when at the dinnei hour the pupils, in two columns, the nobles 
to the right and the burghers to the left, filed solemnly into the dining hall 
without the slightest betrayal of pleasure so natural to bo) s at the sight of 
food ‘ Front,’ ' to the right,’ ‘ to the left,’ were called out as they reached 
the tables When the command was given with a loud clap to say giace, all 
hands were folded, and, the prayer ended, each unfolded his hands, took hold 
of the chair to perfect time, pulled it out and sat down, just as a battalion 
of soldiers fire at command Indeed, I am almost sure they kept time as 
they put their spoons into the soup ” 

It was in such an atmosphere that Schiller pursued his medical studies 
His favorite reading was Luther’s tianslation of the Bible, and Plutarch, 
and the Geiman poets Lessing, Goethe, and Kiopstock The birthdays of the 
reigning prince and of prominent members of the court ivere celebrated by 
plays and musical festivals Schiller wrote his first published poem for one 
of these occasions, printed in the Suabian Magazine, a local monthly periodi- 
cal In 1779 he produced a thesis “ The Philosophy of Physiology,” first 
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Fig 1 JoHA^ Christoph Friedrich Schuler 

written in German and then translated into Latin This essay did not le- 
ceive the appiobation of the authorities and Schillei was compelled to spend 
an additional year in study The following is the Prince’s comment to the 
Principal of the Academy “ I must confess there are some fine points m 
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pupil Schiller’s essaj and plenty of enthusiasm But I do not wish it to be 
published and think it ^\lIl be bettei foi him to lemain in the Academy an- 
other yeai until his enthusiasm has cooled off somewhat and then, if he con- 
tinues to be industrious, he may become a gieat man ” Foi once con- 
descending mediocrity was light Pupil Schillei did become a gieat man 
Ihe august and pedantic old pi nice did not lealue that he really was a 
prophet 

The next }eai Schillei was moie successful with Ins essay “The Con- 
nection of the Animal Natuie of Man w'lth the Spiiitual ’’ This was pub- 
lished as was a Latin dissertation icquired of him on inflammatory and 
jiutrid fevers 

He w'as now considered to ha\e completed his professional training and 
was appointed Suigeon to the Regiment of Gicnadieis, then in garrison at 
Stuttgart As a fiee pupil at the Academ} he w'as bound to the service 
of the reigning ducal house of Wurtembeig Thus at 21 he found himself 
a military surgeon with a salat} scarcely sufficient to support himself He 
lodged W'lth a former comrade at the Academ}, Lieutenant Kapf, in a house 
in the Eberhaids Strasse kept b} a blond w'ldow' of 30, Frau Wischer or the 
“Vischerm” Kapf and Schillei shaied a little loom heie w'hich they 
referred to as “ The Kennel ’’ Here they occasionally entertained their 
bachelor friends w'lth smoked sausage, potato salad and beer with plenty of 
tobacco smoke for a backgiound The} had a soldier servant. Private 
Kronenbitter, w'lth a uniform “ adoined w'lth patches ” The poet Scharffen- 
stein, who w'as a frequent visitor, describes Dr Schillei as rigged in “ a 
uniform of the old Prussian cut, rolls (w'hich weie intended for curls) 
on each side of his face, the military hat which was hardly large enough to 
cover his head and from under w'hicli hung his long thick queue Around 
his neck he wore a stiff stock of horsehair ” 

During the later years at the Academy and the first months as an Army 
surgeon Schiller wrote his first great w'ork, the tragedy called " The Rob- 
bers ’’ The appearance of that poem and its almost immediate success on 
the stage soon made the 21 year old Army doctor famous throughout 
Germany Scherr tells of his stealing aw'ay at this time from his duties 
without leave, accompanied by a comrade journeying to Mannheim to see 
a performance of his play, and “ very near being too late, detained by 
the charms of a pretty barmaid on the way ” “ Happy carelessness of 

youth,” says this biographer, " w'hicli, even on the threshold of a great 
event, could be stayed by the bright eyes of a barmaid ” 

The tyrannical old Prince of Wurtemberg did not approve of his Army 
surgeons becoming poets He felt it w'as a w'aste of state education, and 
some of the liberal sentiments expressed in “ The Robbers ” w'ere also not 
to his liking Schiller w'as forbidden to publish any more poetry without 
first passing it through the hands of the censor This and the fear of im- 
prisonment led to Schiller’s decision to flee from the service of the Prince 
and to devote himself entirely to literature It W'as a decision wdneh of 
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couise separated him fioni any hope of official position in Wurtemberg 
and also sepaiated him from medical practice, though to the end of his life 
he maintained considerable interest in medicine and on a number of occa- 



Fig 2 The statue of Schiller m Como Park, St Paul, Minnesota 

sions when in isolated situations in the country he rendered professional 
services to persons in need of them 

Schiller’s next great literary work was the drama of “ Don Carlos ” 
which further increased his fame and led to the beginning of his friendship 
with Goethe and Humboldt He began also his historical studies and m 
1789 he was called to Jena to become the Professor of Histoiy at that cele- 
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brated umversit} The next few jears saw his reputation as a historian 
established by his “ Histon of the Revolt of the Netherlands,” the ” His- 
tory of the Thirty Years Wai,” and his histoiical essays He also became 
deeply interested in philosophy and aesthetics, and his essays in these fields 
such as that on “ Grace and Dignity,” and “ The Aesthetic Education of 
Man ” still furthei enhanced his fame It is unfortunate that a long 
cherished project foi a German biogiaphical collection modeled on Plutarch 
was never begun 

In Februar} 1790 Schillei maiiied the younger of two sistcis, Charlotte, 
or as she was geneiall) called, Lotte Lengenfeld Schiller’s pet name for 
her nas “ Lolo ” The older sister Caroline also lo\ed him but later mai- 
ried her cousin William von Wolzogen His mainage uas an extremely 
happy one, as nearh ideal apparently as it was possible to be In 1797 he 
purchased a comfortable home near Jena suriounded by a pleasant garden 
and uith an admirable view He urote in the spiing of that jear to 
Goethe “ I salute you from my garden to which I lemoved today A Ioa ely 
landscape surrounds me, the sun is smiling with a friendly adieu and the 
nightingale is tiilhng E^erythmg around is cheerful and my first evening 
in my own house is of the happiest auguiy ” This house stood on a gentle 
eminence at the end of a hedge-lined path called “ ^Monks’ Alley ” Behind 
It on a slope of the hill was the garden full of flowers and vegetables planted 
together as was the custom m old-fashioned gardens At the top of the 
slope was a clump of trees beyond which the giound fell away precipitously 
to the bed of the Leutrabach whose lushing waters could be heard below 
At the top of the slope under a linden, a fir, and an acacia stood a little one 
room cottage which served as the poet’s study It is now torn down and a 
stone marked with the inscription " Here Schiller wrote his Wallenstein ” 
indicates its former location Beside it in an arboi was an old stone table 
where Schiller often sat when writing and wheie he often talked with 
Goethe Here too he wiote many of his most famous lyrics including the 
" Song of the Bell,” “ The Glove,” “ The Hymn of Joy,” “ The Ring of 
Polycrates,” and " The Dignity of Man ” The dramas that followed. 
“Maria Stuart,” the “Maid of Orleans,” "William Tell,” "Wallenstein,” 
and the " Biide of Messina” placed Schiller among the greatest of the 
dramatic poets 

Though he had many love affairs before marriage Schiller was one of 
the most domestic types of men and was happiest in the enjoyment of his 
home and family life with his wife and four children His hteiary success 
also gave him great pleasure Both of his parents lived to see him recog- 
nized as one of the greatest poets of all time But despite the happiness 
and satisfaction from these things his last days were clouded by ill health 
and financial worries The latter were partly alleviated by a pension from 
the Duke of Weimar but work and pleasure were maired by frequent at- 
tacks of illness The first of these attacks began in Jena m 1790 and was 
apparently a cholecystitis and hepatitis Later attacks became more fre- 
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quent and severe and in the spiing of 1805 a broncho-pneumonia as a com- 
plication ended his life This was the year of Wagram and Trafalgar 
He was but 45 years of age As he was dying he replied to a question as 
to how he felt, " calmer and calmer ” His widow and two sons and two 
daughters survived him The news of his death, in the words of Carlyle, 
“ Fell cold on many a heart , not in Germany alone but over Europe it was 
regarded as a public loss by all who understood its meaning ” This well 
expresses the affection felt toward him by all lanks of society as a lover 
of human kind and a spokesman of the best and noblest feelings of hu- 
manity He was beloved for these qualities as well as respected and ad- 
mired foi his genius Modesty, uprightness, manliness, and love of libert} , 
and affection and devotion to friends and family were outstanding char- 
acteristics 

Physically he was tall and slender, blond, with abundant red hair His 
countenance and head were fine and his expression and smile attractive and 
amiable He usually held himself with almost soldieily erectness a heri- 
tage in part of his earlier military training In later years when walking 
by himself he often went with his eyes cast upon the ground so that he 
would often neaily pass acquaintances without speaking but when he heard 
their salutation “ he would catch hastily at Ins hat and give his cordial 
‘ Guten Tag ’ ” 

Schiller’s intellect was lemarkablc for power, clearness and comprehen- 
siveness The nobility of his nature is seen throughout his works which 
shine with his love of God, country, liberty, home, men, women, children, 
nature, and life A patriot in the best sense of that abused word he was 
able in “William Tell’’ to interpret nationalism in Switzerland and Ger- 
many, and in the “ Maid of Orleans ” the national aspirations of France 

His relatively short life had been full of accomplishment A quotation 
again fiom Carlyle furnishes the most suitable conclusion to this sketch of 
the greatest of the medical poets, of whom medical men and particular!)' 
military medical men should be especially proud 

“ The kingdoms which Schiller conquered were not won from one nation 
at the expense of suffering to another, they were soiled by no patriot’s blood, 
no widow’s, no orphan’s tear They were kingdoms conquered from the 
barren realms of Darkness, to increase the happiness and dignity and powei 
of all men, new forms of Truth, new maxims of Wisdom, new images and 
scenes of Beauty won from the ‘ void and foi mless Infinite,’ a possession 
forever to all the generations of the Earth ’’ 

Bibhogt aphtcal Note Scherr, Life and Times of Schiller, written about 1860, can 
scarcely be spoken of too enthusiastically It is a classic of biography, worthy to stand 
beside Lockhart’s Scott or Boswell’s Johnson Other works of importance are Palleske 
(2 volumes), Carlyle (a short but striking character study and appraisal of Schiller’s 
genius), and the highly interesting biography by his sister-in-hw, Caroline von Wolzogen 

The picture of Schiller reproduced here forms the frontispiece of Scherr’s biography 
The statue, a very handsome one, stands in Como Park, St Paul, Minnesota, and is from 
a photograph taken by the writer 
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FELTY’S SYNDROME, REPORT OF A CASE WITH NECROPSY 

FINDINGS ’• 

B}' Robert H Williams, D , Nashville, Tennessee 

In 1924, Feltv * reported five cases m which the chief disturbances were 
chiomc arthritis, splenomegaly and marked leukopenia 

In 1932, Hanrahan and iMiller - repoited a case with characteristics closelv 
resembling those of Felty’s cases, for wdiich a splenectomy was performed with 
benefit both objectively and subjectivel}'- 

In March 1934, Craven ^ added anothei case, likewise treated by splenectom}' 
w ith improvement Also in March 1934, Alessandrini * reported a similar case 
in wdiich splenectomv was advised, but refused by the patient 

In April 1934, Price and Schoenfeld ® reported a case wnth complete post- 
mortem findings 

Until the present, only nine cases with this unusual and interesting syn- 
drome have been reported, and the case to be presented m this paper is, as far 
as can be determined, the second autopsy report of such a case 

F R , a white male, married, chaplain, aged 54 years, was admitted to the Second 
Medical Ser\ice, December 1, 1933, with the complaint of migratory joint pain of 10 
davs’ duration 

Family history was lrrele^ant He was born in Ontario, lived in Boston for the 
past 37 years and was never in the tropics No history w'as obtained of malaria, 
Uphold, scarlet terer, tonsillitis, chorea or rheumatism before the present illness 
He had had no serious illnesses and had always been in good health Sore throats, 
colds and dental troubles have been rare No symptoms had been present referable 
to the cardio-respiratory, gastrointestinal or neuro-muscular s> stems For the past 
three years there had been nocturia, twice per night 

The present illness had begun with chilliness, feverishness and languor two months 
before admission These symptoms had persisted, and 10 days before admission, fol- 
lowing exposure to a cool breeze for 12 hours, there was an aching and swelling in the 
left hand, disappearing spontaneously after 16 hours Tw’o daj's later there were pain 
and swelling in the right ankle, which cleared up considerably after 12 hours Three 
days later the left hand became quite w'eak but not very painful The day before 
admission, the feet began to swell and were very painful This w'as soon followed 
by pain and swelling of the left shoulder and right knee, the pain disappearing in 12 
hours On the morning of admission tliere de\ eloped severe pain on motion in tlie 
right elbow 

On examination, the patient was found to be w'ell developed and nourished, wnth 
a richly tanned skin The eyes, nose, mouth, throat and chest showed nothing re- 
markable In the infraclavicular regions, there was slight dullness, bronchoresicular 

* Received for publication September 6 1935 

From the Mallorj Institute of Pathology, Boston City Hospital 
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breath sounds and a few crackles following cough There was also slight dullness 
over the apices, posteriorly The firm, smooth, sharp edge of the spleen was felt 
two cm below the left costal margin The liver was not felt There was free 
motion of all joints, except the right elbow, with relatively little discomfort Very 
slight distress was experienced in both ankle joints The left hand and wiist were 
definitely swollen and showed slight pitting edema There was slight pitting edema 
of the right hand The right elbow was held m a slightly flexed position, and the 
patient could not achieve complete extension without suffering severe pain There 
were no objective signs about tins joint except limitation of motion The right knee 
showed nothing remarkable There was a small amount of fluid in the left knee, and 
the patella floated Botli feet from the ankles down showed slight increase m heat 
and definite pitting edema 

The patient stayed m the hospital for about seven weeks during which time the 
spleen remained palpable two cm below the costal margins The total white count 
ranged around 3000 Roentgenograms on admission showed cloudiness of the out- 
lines of the right elbow joint and hypertrophic arthritis of both knees with effusion 
Roentgen-ray of the sinuses showed clouding of the right antrum Prostatic smear 
revealed no gonococci Two electrocardiograms, a roentgen-iay of the chest, two 
aerobic and anaeiobic blood cultures, two agglutination tests for B mditensis, two 
stool cultures, several urine examinations and a Wassermann test were all negative 
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On tapping the left knee, December 9, 50 c c of yellow turbid fluid were obtained, 
the total proteins of which were 4 5, the non-protein nitrogen 29, sugar 124, poly- 
morphonuclear leukocytes 60 per cent, eosinophiles 2 per cent, lymphocytes 2 per cent 
and monocytes 2 per cent No organisms were found by smear or culture 

The patient’s treatment consisted chiefly of salicylates oially, physiotherapy and 
free fluids By December 17, he had obtained free motion m tlie right elbow and 
shoulder By December 29, there were no joint symptoms except stiffness in tlie 
right shoulder and right elbow During the last week, he was given mild exercise for 
the various joints Preparations were made for him to convalesce in Florida 

During his stay m the hospital there was an elevation of the temperature from 
99 to 100°, almost every evening, but never above 100 5° The pulse likewise was 
elevated from 85 to 100 
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peaied with the beginning of the improvement m April and has not recurred The 
tongue appears to be normal Nor has there been any return of tetany By June 4 
the blood calcium was 10 5 mg per 100 c c The appetite remained a ravenous one 
until about the middle of August since which time it has been normal Bowel move- 
ments for months have been normal with one movement daily The stools are not 
bulky and microscopically there is no excess fat The abdomen is not distended nor 
has there been any gaseous indigestion the past several weeks The patient enjojs a 
normally active life There is still a small amount of edema of the ankles which dis- 
appears overnight On June 3 the serum albumin was 3 9 per cent and the serum 
globulin 2 1 per cent At that time being up and around a very little resulted in a 
rather marked leg edema On September 25 the serum albumin was raised to 5 1 per 
cent and the serum globulin was 1 3 per cent It was felt that the inanition edema 
was increased by a weakness of the heart muscle from starvation m spite of the rise 
of the blood pressure to 122 mm mercuiy systolic and 74 diastolic, a rise which has 
persisted up to the last examination 

The response of the blood was at first satisfactory altliough it was not remark- 
able m view of the considerable amount of parenteral liver given The reticu- 
locytes rose only to 4 per cent After the initial rise to 59 per cent hemoglobin 
with a 2,790,000 erythroc>te count on the twelfth day there was difficulty m im- 
proving the blood picture On the twenty-ninth day the hemoglobin had dropped 
to 47 per cent with 2,710,000 red blood cells By that time the patient could tolerate 
iron without added abdominal distress so one gram of ferrum reductum was added 
daily to the other therapy This resulted by September 25 m a hemoglobin of 84 
per cent (Dare) with 4,590,000 erythrocytes, a color index of 0 9, the white blood 
cells numbering 6,450 with 58 per cent neutrophiles, 39 per cent lymphocytes, 2 per 
cent monocytes and 1 per cent basophiles 

Characteristic roentgen-ray pathology was not disclosed m the gastrointestinal 
examination conducted after recovery from the severe symptoms had taken place 

Discussion 

Although sprue is uncommon in Cuba^® this case must be considered 
as one of the tropical variety m spite of the fact that no Momha could be 
found in the stools 

While there may have been a dietary deficiency before 1932 there cer- 
tainly was a dietary deficiency after the teeth were removed The sore 
mouth of the alveolectomy shortly became the sore mouth of sprue There 
ensued a functional as well as perhaps an anatomical interference with the 
absorption of fats and other food elements Anorexia, weakness, emacia- 
tion, flatulent indigestion, and fatty, bullcy diarrhea resulted Inanition 
caused a severe edema, a marked drop in blood pressure and a cardiac weak- 
ness The hypocalcemia is explained on the basis of faulty absorption and 
reabsorption of calcium in the bowel because of formation of calcium soaps 
with the excess fat m the intestine as well as by poor absorptive power of 
the small bowel due to edema, atony, and from possible inflammatorj’^ 
changes 

Faulty absorption as well as inadequate ingestion of iron is an important 
consideration It has been found that it is often necessary to give large 
doses of iron in order to obtain satisfactory blood response ® 

For many years bizarre diets, all more or less rich in the extrinsic fac- 
tor, have been moderately successful in the treatment of sprue ^ Reduction 
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of fats in the diet has always been stressed and was followed in the beginning 
in this case Snell ® emphasizes the use of vitamin D and calcium 

Since the introduction of the liver diet m the treatment of these cases by 
Bloomfield and Wyckoff in 1927, liver therapy has been found to be most 
satisfactory, probably because it contains more of the extrinsic factor as well 
as the hematopoietic substance However, it was found that faulty ab- 
sorption occasionally prevented adequate utilization of the liver, and paren- 
teral liver extract was then used Accoidmg to the expel lence of Rhoads 
and Miller ^ much more hvei extract was necessary to control the sprue 
symptoms than is commonly necessary in pernicious anemia Their report 
detailed four cases which had been treated previously with lather large 
doses of parenteral liver extract and which did not respond until daily doses 
such as were given in this case were administered 

Conclusion 

A case of sprue is lepoited illustrating the effectiveness of liver therapy 
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LOCALIZATION OF THE SITE OF EXPERIMENTAL 
PREMATURE CONTRACTIONS AND BUNDLE 
BRANCH LESIONS BY MEANS OF MUL- 
TIPLANE CHEST LEADS 

By Joseph Weinstein, M D , and David I Abramson, M D , 

Btooklyn, New Yoyk 

In a recent publication,’^ the authors presented the results obtained in 
detecting and localizing experimental myocardial lesions by means of cer- 
tain chest leads," which diftered in a number of respects from the others thus 
far employed These experimental leads (designated as multiplane chest 
leads) consisted of pombinations of linear electrodes placed on the anterior 
and posterior surfaces of the chest parallel to and beyond the estimated 
borders of the heart, in contra-distinction to the conventional chest leads, 
advocated by other investigators®^*® in which at least one electrode of 
sufficiently large circumference was placed on the anterior or posterior chest 
wall directly over the heart itself In our experimental leads a number of 
recording planes were employed, these appearing to be responsive to elec- 
trical changes of even small magnitude It was found that superficial cau- 
terization of various parts of the epicardial surface of both ventricles con- 
sistently produced RS-T changes in the experimental chest lead tracings, 
whereas in only one-half of these cases were similar alterations noted with 
the standard three leads, and in two-thirds with Lead IV At the same 
time It was found that the experimental chest leads generally indicated the 
ventricle involved 

The present work was undertaken in order to investigate in more detail 
the question of the value of these leads in localization It is the purpose 
of this communication to report the electrocardiographic alterations ob- 
served in the experimental chest lead tracings following first, the artificial 
production of premature contractions from A^arious parts of the •ventricles, 
and second, the transection of either one or the other branches of the Bundle 
of His 

Method 

The experiments were performed on cats under “ Dial ” anesthesia 
('intraperitoneal) The German silver electrodes used m our previous ex- 
periments were replaced by ones of steel wire (1/32 inch in diameter), since 
polarization was less often present with the latter The sites of insertion 
of the electrodes, as well as the manner m which the animal was prepared 

* Received for publication May 30, 1935 

From the Department of Physiology and Pharmacology, Long Island College of Medi- 
cine, and from the Medical Service and Cardio-Vascular Laboratorj of the Jewish Hospital 
of Brooklyn 
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and the heait exposed, were similar in all respects to those used in the 
previous work ’■ 

The following leads were employed (figure 1) 



Anlcrio^- Poslonor 



AwtcTiov 


1 ^ Diagrammatic representation of the position of the experimental chest 

electrodes N Anterior surface R, light electrode located some distance to the right of 
the sternum L, left electrode, extending in the left anterior axillary line parallel to elec- 
trode K 1, inferior electrode, inserted somewhat above the level of the ensiform cartilage 
and extending across the chest B Posterior surface S', superior posterior electrode, 
extending across the back at about the level of the superior border of the scapulae L', left 
posterior el^trode placed so as to correspond in position to L (left anterior electrode) 
and V Cross section and lateral view of chest illustrating the various electrode com- 
posterior and right anterior electrodes RL, right anterior and left 
anterior electrodes S I, superior posterior and inferior anterior electrodes 


^ ^ ^ (L ) electrode placed on the posterior chest wall at the level of 
and grossly parallel to the left border of the heart and (R) electrode 
placed on the anterior chest wall at the level of and grossly parallel 
to the right border 
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2 RL — Both electrodes placed on the anterior surface of the chest, one 

(R) at the level of and grossty parallel to the right border of the 
heart, and the other (L) at the level of and grossly parallel to the 
left border 

3 S'l — (S') electrode placed at about the level of the spines of the scapulae 

on the posterior chest wall and extending practically across it, and 
(I) electrode situated at the level of and grossly parallel to the in- 
ferior border of the heart on the anterior chest wall and extending 
across it 

As in the former investigation, the electrodes were led to a selector 
switch by means of which any chosen pair could be connected to the standard 
Lead I contacts of the electrocardiograph The posterior electrode in each 
combination was attached to the right arm lead wire of the galvanometer 
and the anterior electrode to the left arm wire In the case of Lead RL, 
in which both electrodes were situated anteriorl} , the right electrode was 
combined with the former and the left electrode with the latter 

The premature contractions were produced by stimulating the ventricles 
by means of induction shocks from an mductorium, the primary circuit of 
which was broken by the ordinary Harvard spring interruptor The latter 
was so arranged that the number of stimuli per minute was about 10 oi 15 
111 excess of the heart beat Besides the experimental chest leads, the con- 
1 entional three leads and Lead IV were generally obtained for each site of 
artificial impulse formation In a number of experiments, after the extra- 
systoles were recorded, the heart was pulled and rotated either to the right 
or left by means of hooks inserted into the outer wall or by the gloved hand, 
and then another set of tracings taken under these conditions 

The branches of the Bundle of His were cut according to the method 
advocated by Roberts et al ® At the end of the experiments (12 in all) the 
hearts were examined grossly (and in two histologically as well) for evi- 
dence of complete transection of the desired branch 

Localization of Site of Oiigm of Piematnie Ventuculai Conh actions 
by Mean's df the Eipeiimental Chest Leads Examination of table 1 and 
figure 2 reveals that consistently the mam deflection m Lead RL was up- 
wardly directed when premature contractions were produced from any part 
of the right ventricle, base or apex, anterior or posterior surface, and down- 
wardly directed m the case of impulses arising from comparable spots on 
the left ventricle In Lead L'R the reverse was true , impulses arising from 
any portion of the right ventricle resulting in negative mam deflections, 
whereas those from the left ventricle produced positive ones Stimulation 
of the anterior and posterior aspects of the septum intervening betveen the 
outer walls of the ventricles gave -variable types of changes m these leads 
With Lead S'l, premature contractions originating from an) part of the 
anterior surface of the heart, either right or left ventricle (with the excep- 
tion of certain instances m the case of the left apex anteriorly), caused the 



1190 


JOSEPH WEINSTEIN AND DAVID I ABRAMSON 


mam wave to be upwardly directed, while stimulation of any portion of the 
posterior surface, either right or left ventricle, resulted m a negative mam 
deflection Impulses arising from the lateral surfaces of the right and left 
ventricles produced changes which fell into either one or the other category 
or contained characteristics of both In other words, the mam deflection 

A B 



Fig 2 Curves produced by stimulation of the ventricles A Stimulation of anterior 
surface of the heart, a Right ventricle, b Left ventricle B Stimulation of posterior sur- 
face of the heart, a Right ventricle, b Left ventricle 

in Lead S'l in cases of artificial stimulation from these sites was positive 
or negative, or both positive and negative As regards the anterior aspect 
of the apex of the left ventricle, in a number of instances (3 out of 12) the 
mam deflection was downwardly directed Stimulation of any part of the 
anterior aspect of the septum consistently produced upright mam deflections 
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111 Lead S'l while stimulation of its posterior surface lesulted in negative 
waves It would therefore appear that the direction of the mam deflection 
in either Lead RL (combination of electrodes on right and left borders of 
the heart anteriorly) or L'R (one electiode on left border posteriorly and 
other on right boidei anteiioily) will localize the site of origin of premature 
contractions to one or the othei ventricle, while the direction of the main de- 
flection in Lead S'l (one electiode on superior border posteriorly and other 
on inferior bordei anterioily) limits it generally to either the anterior oi 
posterior surface of the heart 

Effect of Change in the Position of the Heait on the Diiection of the 
Curves Resulting from Artificial Stimulation In order to test further the 
accuracy of the experimental chest leads m localization, a procedure similar 
to that of Katz and Ackerman was carried out in the present investigation 
In seven instances, the heart was pulled and rotated to the left so that its 
anterior surface consisted almost entirely of right ventricle, and in six, 
traction was applied in the opposite direction so as to cause more of the left 
ventricle to be situated anteriorly Records of extrasystoles, arising from 
the two surfaces of the ventricles close to their lateral borders, were obtained 
before and after the above manipulations and these were compared as to 
the direction of the main deflection In nine out of 13 trials a change was 
noted in Lead S'l In nearly every instance the alteration in direction 
could be explained by the fact that the extent of rotation of the heart was 
usually sufficient to change a previously posterior position to one now an- 
teriorly situated, and vice versa, these results therefore coincided with the 
differences noted in S'l as one or the other surface was stimulated with the 
heart in the normal position In one case, the mam deflection in RL was 
reversed, but in no instance was a change noted m Lead L'R, even m the 
face of marked rotation and traction of the heart 

In the case of the standard leads and Lead IV considerable alterations 
were observed following the procedure, the results in these conforming 
generally to those reported by Katz and Ackerman In five out of 13 cases 
the mam deflection of the extrasystolic wave was reversed in Lead I and in 
nine cases, in Lead III The mam deflection m Lead IV was altered m all 
seven instances in which it was recorded One can therefore conclude that 
generally the mam deflection m the experimental chest lead which designates 
the ventricle involved (Lead L'R) is less susceptible to change with altera- 
tion m the position of the heart than is the mam deflection in the standard 
leads and Lead IV 

Relative Position of the Electrodes in the Evpenmental Chest Leads 
As m the previous investigation, steps were taken to determine whether or 
not the most accurate results m localization would be obtained only if the 
two linear electrodes in the combination were situated on the chest and in 
a certain definite relationship to each other Accordingly, various substi- 
tutions for one or the other of the two electrodes m Leads L'R (which 
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designated the ventricle) and S'l (which designated surface of heart) 
were made These modifications consisted of 

1 Substituting a large oval electrode situated on the anteiior chest wall, 

so as to overly the heart, for the anterior linear electrodes R and I 
m Leads L'R and ST respectively 

2 Substituting a similar type of electrode placed on a corresponding spot 

on the back for the posterior linear electrodes L' and S' in the same 
leads 

3 Combining first the posterior linear electrode and then the anterior one 

in each of the two experimental chest leads with an ‘ mdififerent ’ elec- 
trode on the left leg 

In the case of the various modifications of Lead L'R employed, it was 
found that results, which could be utilized for localization of the site of 
stimulation to one or the other ventricle, were obtained only when the right 
anterior linear electrode was combined with an ‘ indifferent ’ one on the left 
leg In all other combinations, inconstant non-specific changes were ob- 
served 

In the case of the various modifications of Lead S'l employed, only in 
those instances in which the anterior inferior linear electrode was combined 
with a large oval electrode placed on the heart posteriorly were results com- 
parable with those of Lead S'l obtained 

Besides the above. Lead IV was also recorded in order to observe com- 
parable results with a lead in which two relatively large oval electrodes were 
placed on the chest anteriorly and posteriorly, directly over the heart Of 
six instances in which the right ventricle anteriorly was stimulated, in five 
the mam deflection m this lead was upAvardly directed while m the remaining 
one it was negative In reference to the posterior surface of the same 
ventricle, m two it was up and in the other two down In the left ventricle 
anteriorly, m all instances the mam deflection ivas positive, while m the case 
of the posterior sites in three it was negative and m one, positive 

To summarize, the most accurate results in localization were consistently 
obtained when both electrodes m the combination were situated at the esti- 
mated borders of the heart In the case of the modifications of these leads, 
although some appeared to be equally efficient m localizing the surface and 
others the ventricle, no one type of combination Avas of value for both 
Lead IV, m Avhich the tAvo electrodes Avere placed over the heart, Avas likeAvise 
of little use m this respect On the other hand, Avith Leads S'l and L'R, 
both surface and ventricle could be localized in CA'^ery instance 

Changes Obsoved in the Exfciimenial Chest Leads Following the 
Tiansechon of One oi the Other Bianch of the Bundle of His The right 
branch of the Bundle of His Avas transected in tAvo instances and the left in 
three Consistent results Avere obtained in all experiments In the case of 
a lesion of the right branch the mam deflection m Leads RL and S'l Avas 
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negative while in L^R it was positive (figure 3 A') On transection of the 
left branch, exactly the reverse findings weie observed The mam deflec- 
tion in RL and ST was consistently positive while this wave in L'R was 
negative (figure 3B) 

The deflections in the standard leads conformed to the new classification 
A B 



Fig 3 Curves produced by transection of the brandies of the bundle of His A Tran- 
section of right branch, a Normal, b After transection B Transection of left branch, 
a Normal, b After transection 

of bundle branch block®’®’® while the changes m Lead IV weie not charac- 
teristic In the latter, the main deflection m both light and left branch 
lesions was downwardly directed 

Comparison of the above findings with those obtained as a result of 
artificial stimulation of the heart reveals that activation of one ventricle 
before the other, either because of a bundle branch lesion or because of the 
origin of the impulse m one A'^entricle, produces similar types of alterations 
in the experimental chest leads 

Summary and Conclusion 

Further evidence is presented to show that ceitain chest leads, employing 
combinations of linear electrodes placed parallel to and beyond the estimated 
borders of the heart, are of considerable value m ( 1 ) localizing the site of 
artificial impulse formation to one or the other surface of the heart as well 
as to one or the other ventricle, and (2) in designating the branch involved 
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in experimental bundle branch lesions The tracings of premature contrac- 
tions obtained with some of these leads remained unchanged even in the face 
of sufficient ti action and rotation of the heart to produce marked alterations 
111 the standai d lead and Lead I Y curves 

In view of the consistent results obtained in the present investigation, 
as well as in the previous one on experimental ventricular cauterizations, it 
seems reasonable to assume that these experimental chest leads should be 
of value when applied chmcall) m the identification and localization of 
comparable conditions 
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THE EFFECTIVENESS OF ACETYL-B-METHYLCHO- 
LINE GIVEN BY MOUTH AS A VASODILATING 

AGENT " 

By Grace A Goldsmith, MD, Rochcsfci, Minnesota 

Choline and its compounds have been imestigaled extensively in lecent 
yeais Acetylcholine was fiist prepaied by Baeyei in 1867 but remained of 
chemical interest only until Blunt and Taveau in 1906 noted its marked 
physiologic activity Both choline and acetylcholine have been isolated from 
animal tissues, Dale obtaining the lattei in pure chemical form in 1929 
Acetylcholine owes its present impoitance to the almost ceitain proof that it 
is the chemical intermediary between parasympathetic nerve stimulation and 
tissue response (Dale and Alles) 

Acetylcholine has three impoi taut actions ( 1 ) a pai asympathetic effect, 
inhibiting cardiac action and increasing intestinal tonus, (2) a vasodilating 
effect, and (3) a mcotine-like effect, causing a rise in blood pressure when its 
other actions have been abolished by atropine Acetylcholine has not been 
useful in clinical medicine as it is lapidly destioyed on contact with blood by 
enzymic catalyzed hydrolysis 

Acetyl-B-methylcholine was synthesized by Major and his colleagues, and 
its physiologic properties were tested fiist by Simonart and later by Coniroe 
and Stan The effects produced were similar to those caused by stimulation 
of the parasympathetic nervous system and were accompanied by dilation of 
peripheral blood vessels The di ug, being less readily desti oyed by the body 

esterases than acetylcholine, was effective when administered orally and Sub- 
cutaneously I 

Stair, Elsom, and Reisinger found that acetyl-B-niethylcholine guen 
subcutaneously in doses of 2 5 to 25 mg caused a fall m blood pressure, a 
rise m pulse rate, flushing, and sweating The action began within one min- 
ute and lasted from 15 to 20 minutes Acetyl-B-methylcholine given orally 
caused a fall in blood pressure, a diminution in the pulse rate, and increased 
intestinal peristalsis Effective dosage by mouth was fiom 50 to 100 times 
that of subcutaneous injection The action began 15 to 75 minutes after 
administration and lasted from a half to one hour Skin tempeiature was 
slightly increased m three of five cases 

Starr gave acetyl-B-methylclioline orally to four patients with Raynaud’s 
disease, with resulting partial relief of the spasm that is excited by mild 
degrees of cold One patient with thromboangiitis obliterans had a use m 
skin temperature of 1 8° C after taking 300 mg of acetyl-B-methylclioIme 
by mouth The drug caused temporal y i eduction in blood pressuie in most 
cases of hypertension m his series 

* Submitted for publication August 16, 1935 
From the Mayo Clinic, Rochester, Minnesota 
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Kovacs and Kovacs used acetyl-B-methylchoIine by iontophoresis in 
chronic arthritis and in a feiv cases of peripheral lascular disease They 
obtained an increase in skin temperature in the aieas treated which lasted 
from two to eight houis Two patients suffering from digital ulcers in 
cases of Raynaud’s disease exhibited lapid healing of the lesions 

Page, who admmisteied this drug subcutaneously to hypertensive pa- 
tients, found a drop m blood piessure and an increased temperature of the 
skin of the face and trunk, the hands and feet being almost unaffected The 
electrocardiogram often showed an inverted T-wave The heart rate was 
increased Given by mouth in doses of 4 gm the blood pressure was af- 
fected little or not at all 

The present study \\as undei taken to investigate further the effects of the 
oral administration of acet} 1-B-methylcholine (mechohn) on the tempera- 
tuie of the skin, pulse rate and blood pressure of subjects who had disease of 
the blood vessels The drug was given to 29 patients in doses of SO to 
1500 mg Experiments were conducted m a room of constant temperature, 
the subject having rested a half hour or more to allow the blood pressure, 
pulse rate, and skin temperatme to reach a constant level The tempeiature 
of the skin was determined by thermal junctions attached to the fingers and 
toes Readings were taken at intervals of 15 minutes for a period of several 
hours 

Efeects of Acetyl-B-Methylcholine Administered Orally 

Effect on Skin Tempeiatiae The effect of the oral administration of 
acetyl-B-methylchohne on the temperature of the skin in the cases studied is 
given in table 1 Any rise of 2° C or less was considered insignificant 
Only three patients failed to show such an increase, and of these two re- 
ceived small and insufficient doses The average maximal rise was 5 82° C 
and the average high temperatme attained in the digits was 33 1° C 

In 13 cases there was a rise of more than 6° C In cases in which 
vascular spasm rather than organic occlusion predominated , namely, in cases 
of hypertension and Raynaud’s disease, vasodilation was greatest Smaller 
doses (50 to 100 mg ) were effective in some instances in cases of Raynaud’s 
disease, whereas in cases of arteriosclerosis and thromboangiitis obliterans 
from 1,000 to 1,500 mg were needed to produce significant vasodilation 
In eight cases a rise m temperature occurred in the fingers but none in tlie 
toes Three of these patients received doses of less than 200 mg Larger 
doses seem necessary to open up the vessels in the feet Particularly m 
Raynaud’s disease the fingers were more readily affected 

There was marked variability in the rise in cutaneous temperature m the 
various digits in cases of Raynaud’s disease, and less variability in cases of 
arteriosclerosis and thromboangiitis obliterans In one case of Raynaud’s 

* Acetyl-B-methylchohne (mechohn) for this m\ estigation -was furnished through the 
courtesy of Merck and Company 
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Table I 

Effect of Acetyl-B-Methylchohne on Skm Temperature 


Diagnosis 

Cases 

Maximal rise in skin 
temperature, 
degrees C 

Actual skin 
temperature, 
degrees C 

Hypertension 

4 

Average 6 62 

Range 3 1 to 9 6 

34 7 

33 4 to 36 0 

Raynaud’s disease and scleroderma 

8 

Average 7 45 

Range 3 0 to 9 9 

32 65 

27 0 to 35 0 

Thromboangiitis obliterans 

■ 

Average 3 67 

Range 0 9 to 7 0 

32 80 

29 6 to 35 6 

Arteriosclerosis 

1 

5* 

Average 4 72 

Range I 0 to 7 3 

32 58 

27 4 to 35 9 

Miscellaneous 

■ 

1 

Average 6 65 

Range 1 5 to 10 5 

32 54 

26 4 to 36 9 

Total 

29 

Average 5 82 | 

33 11 


* In one case in each of these groups there was no appreciable rise in skin temperaturefless 
than 2 0° C ) 


disease the rise in the temperature of the fingers varied from 1 9° C in one 
digit to 8 1° C in another In one case of arteriosclerosis there was a rise 
of 1 6° C in one toe and of 7° C m another Organic occlusion of smaller 
vessels would readily explain this variation The patients who had hyper- 
tension and those of the control gioup gave evidence of a unifoim rise m all 
digits 

The action of acetyl-B-methylcholine began from 15 minutes to two and 
a half hours after its oral administration , in 50 per cent of the cases it took 
effect in from 30 minutes to an hour The maximal rise m skin temperature 
usually was attained in fiom one to three hours The height of vasodilation 
was reached in less than one hour in three cases m which small doses were 
given and m more than five hours in two cases in which 1500 mg of the 
drug were given The duration of tlie rise in cutaneous temperature varied 
from one to six hours In seven cases it was more than four hours, and m 
six additional cases more than three hours Many expeiiments were ter- 
minated before the temperature returned to the original level By repeating 
a dose of 1500 mg m three or four hours vasodilation could be maintained 
for seven or eight hours The effect of the drug in a case of thromboangiitis 
obliterans m which the patient was given 1500 mg at the onset of the experi- 
ment and four hours later another 1500 mg is shown in figure 1 Seven 
hours after the first dose the cutaneous temperatures were still considerably 
elevated Room temperature remained at 24° C The other digits behaved 
similarly Variations in blood pressure and pulse rate, as can be seen, were 
too small to be significant 

In three cases a comparison was made between the efficiency of acetyl-B- 
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Fig 1 The effect of repeated doses of acetyl-B-methylcholine on skm temperature 

metliylcliolme and typhoid vaccine as vasodilators If the latter is assumed 
to be 100 per cent efficient, acetyl-B-metliylchohne in these instances averaged 
75 per cent in vasodilating ability 

Effect on Evposme to Cold m Raynaud’s Disease A patient with 
Raynaud’s disease was given an ice water test to ascertain the effect of acetyl- 
B-methylcholine on the reaction of the blood vessels in the fingers to ex- 
posure to cold Skin temperatures of the digits were taken until they 
reached a stable level The hands were then immersed in ice water at 13 5° 
C for tliree minutes The color reactions were noted, and the temperatures 
were recorded immediately after removal of the hands from the water and 
at intervals thereafter The next day, the entire test was repeated one 
hour and again two houis after 1 gm of acetyl-B-methylcholine was given 
by mouth Changes in color were less marked, and the temperature of the 
skin did not fall to quite as low a level after the drug had been administered 
as It had during the control test In addition to this the hands warmed up 
much more quickly in tlie tests performed after acetyl-B-methylcholme had 
been given and returned to normal m less than 30 minutes, whereas in the 
control test it took .from one to one and a half hours for all the digits to 
reach their original temperature levels 
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Effect on Pam of Penphoal Vasatla) Disease The administration of 
acetyl-B-methylcholine did not relieve any of the seveie grades of pain in oc- 
clusive disease of the blood vessels Patients with mild discomfort experi- 
enced a sensation of warmth and often remarked that their extiemities were 
more comfortable after taking acetyl-B-methylchohne One patient with 
ischemic neuritis due to thromboangiitis obliterans was given 7 5 gm of 
acetyl-B-methylcholine in 48 houis without relief from pain Another pa- 
tient who had pain caused by an ulcer leceived 6 gm m 36 hours without 
relief 

Effect on Inteurnttent Claudication Acetyl-B-methylcholme was given 
in two cases in which intermittent claudication was a prominent complaint 
The patients were tested by the standard exercise test before the drug was 
administered and at the height of the ensuing vasodilation The pain of 
claudication appeared after the same amount of walking during the control 
and test periods 

Effect on Blood Pi essiit e Acetyl-B-methylcholme given by mouth had 
no appreciable effect on the blood pressure in this group of cases Spon- 
taneous variations m blood pressure, eAen in a resting condition, are con- 
siderable, so any change of less than 15 mm of mercury was not considered 
significant Using this standard, 16 of 27 cases showed no change in the 
systolic and 22 cases no change m the diastolic pressure Seven cases 
showed an increase and four a decrease in the systolic pressure Five cases 
showed a rise and none a fall in diastolic blood pressure The disease from 
which the patient was suffering did not influence the blood pressure as to 
whether it rose or fell The response of the blood pressure to the cold test 
(Hines and Brown) was determined in 10 cases before and at the height 
of the reaction to acetyl-B-methylchohne No change was noted 

Effect on the Pulse Rate The pulse rate was observed in 23 of 29 
cases In 14 cases there was no change In four cases there was a rise 
of 10 beats or more per minute and in five cases a fall of similar degree 
Three of the four patients who showed an increased pulse rate received 
more than 1500 mg of the drug 

Additional Effects In this senes of cases additional effects produced by 
acetyl-B-methylcholme given by mouth were (1) a sensation of warmth, 
localized or generalized m 50 per cent of the cases, (2) flushing of the hands 
or face in 25 per cent, (3) increased perspiration in 20 per cent, and (4) a 
mild laxative effect, in most of the cases The only untoward symptoms 
were mild gas pains and nausea in two cases, one after a small dose of 50 
mg and one after 1000 mg of the drug had been given 

Effects of Subcutaneous Administration 

Acetyl-B-methylcholme was given subcutaneously to two patients who 
had hypertension and to one patient who had thromboangiitis obliterans 
The typical effect of a dose of 20 mg was an immediate and marked fall in 
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systolic and diastolic blood pressui e, a rise in pulse rate, flushing of the face, 
sweating, and salivation Nausea and substernal pam were noted in one 
case There was a fall in the temperature of the skin of the feet which was 
probably a compensatory phenomenon The action began within two min- 
utes after injection and lasted 30 to 45 minutes 

The differences in the effects of subcutaneous and oral administi ation of 
the drug are striking When taken by mouth, the vasodilating action pre- 
dominates and there is little influence on blood pressure and pulse rate 
Large doses are needed and the reaction is slow and prolonged Subcu- 
taneous administration affects primarily the blood pressure, causing uncom- 
fortable side actions of sweating, salivation, and nausea, the action being 
lapid and evanescent 

Summary and Conclusions 

Acetyl-B-methylchohne administeied orally to 29 patients m doses of 
50 to 1500 mg caused an average maximal rise m the temperature of the 
skin of the digits of 5 82° C Vasodilation failed to occur in only one case 
in which an adequate dose was given The vasodilating effect of acetyl-B- 
methylcholme varies tremendously with different patients, in different patho- 
logic conditions and m the different digits of a given individual 

The vasodilation resulting from the oral administration of acet}d-B- 
methylchohne is slow in onset and is of relatively long duration An ade- 
quate dose seems to be between 1000 and 1500 mg , and this dose may be 
repeated every three or four hours to maintain vasodilation No untoward 
results have followed the administration of 3 to 4 5 gm m 24 hours 

No significant changes were produced in blood pressure or pulse rate 
111 the cases studied 

Acetyl-B-methylchohne seems to be a promising drug for use m pe- 
ripheral vascular disease because of its vasodilating properties, its prolonged 
action. Its safet}, and its ease of administration The clinical use of this 
drug is limited at present owing to its relatively high cost 
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BLACKWATER FEVER. A CLINICAL REVIEW OF 
FIFTY-TWO CASES ' 

By M Fernan-Nunez, M D (Madrid), Mikvatikee, Wisconsin 

The conquest of the diseases of the tropics by modern medicine has been 
one of the most diamatic applications of science during the progress of 
civilization The causatne agent of practically every tropical disease has 
been discovered and an effective sanitary protection and specific treatment 
provided against each one 

The population pressures and economic difficulties of life in the more 
crowded countries of the world demand that the fertile and sparsely peopled 
tropical lands be made available for settlement In the tropics there still 
remains one major disease, hemoglobinunc fever, which is the terror of 
the white man To it an enormous amount of research has been devoted 
with but little addition to our knowledge of its etiology and therapy 

The objective of this paper is to emphasize a different line of investi- 
gation which offers a promise of affording insight into the mechanism of 
this terrible malady, and to restate briefly most of the important established 
facts concerning it, giving to the whole an interpretation based upon the 
experience of the writer in the treatment of 52 cases of hemoglobinunc 
fever and the observation of as many more patients of other practitionei s 
in tropical practice 

This disease syndrome has received various designations Hemoglo- 
binuric Fever, Blackwater Fever, Hemorrhagic Malarial Fever, Black Jaun- 
dice, Canebrake Yellow Fever, etc The descriptions in the literature indi- 
cate that it has often been confused with the bilious types of malaria, with 
yellow fever, with the icteroid manifestations of various spirochetal infes- 
tations (icterohemorrhagic fever, relapsing fever, dengue, etc ) and with 
toxic and symptomatic hemoglobinurias 

Early accurate clinical descriptions of it were written by physicians in 
New Orleans (1832), Georgia (1835), the Wabash River valley of In- 
diana (1837), the White River valley of Illinois (1843), and subsequently 
111 the Great Lakes region and Canada, the Pacific coast. New Jersey, 
Pennsylvania, New York, Connecticut and Rhode Island 

Since its discovery in the United States and Europe it has become more 
frequent m the tropics due to the increased migration there of the white 
races, in which it is chiefly found Its incidence and geographical distri- 
bution parallel exactly those of estivo-autumnal (malignant subtertian) 
malaria, of which the Plasmodium falciparum is the known causative agent 

* Received for publication November 23, 1935 
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Etiology 

With a disease so spectacular in its manifestations and mortality, and 
m which no specific causative agent has yet been discovered, it is quite 
natural that many theoiies should have arisen to explain it 

The Malaim Themy The disease appears only in malarial districts 
and in persons who are being treated for malaria, its ratio corresponding 
almost exactly to the peicentage of estivo-autumnal malaria m a community 
The Qmmne Thcoiy The attacks often follo\\ immediately on the 
taking of quinine, and sometimes the patient’s condition improves on the 
stoppage of quinine 

The Allergic Theoiy The present writei believes that blackwater fe^er 
IS merely an allergic manifestation of malaiia in which quinine, exposure 
and various other resistance-reducing agencies aid in precipitating the 
attack It occurs chiefly m Europeans who have had one or more attacks 
of estivo-autumnal fever during a residence usually of at least two years 
in the tropics In such an individual sensitized by previous attacks a new 
attack of estivo-autumnal malaria or the administration of quinine in a 
latent case brings on the acute syndrome by the liberation of allergens 
The author’s intradermal test with suspensions of Plasmodium falci- 
paumi rendered non-infective (Plasmodoid) was applied in a group of 
persons of Caucasian extraction who had resided in an endemic area of 
Colombia for more than six months Following the removal of those show- 
ing a positive sensitiMty, blackwater fever disappeared fiom that area 

Symptoms 

In typical cases the patient suffers a sudden attack which resembles a 
rather severe paroxysm of malaria with chill, fever, sweat, headache, and 
more marked exhaustion than accompanies the usual malarial attack This 
IS followed by hemoglobinuria The patient is greatly depressed and very 
ill The mind is clear but there is restlessness and anxiety In favorable 
cases improvement is observed on the second day 

Urine The fresh urine contains oxyhemoglobin, an increase in uro- 
bilin, an unknown pigment (hemozoin?), and a marked albuminuria Upon 
standing methemoglobin quickly forms and the urine turns black (black- 
water) Red cells are absent and the fresh urine is usually clear, not smoky 
as when unaltered blood is present The specific gravity is around 1 02S 
On shaking the foam is pinkish in color The reaction is markedly acid 
and acetone bodies are present There are granular and pigijiented casts 
In the aveiage case the hemoglobin in the urine is equal to that m 300 c c 
of blood, but the red cell destruction is often many times as great as the 
amount of blackwater would lead us to suppose, since much of the pigment 
IS broken down or deposited in the reticulo-endothelial system throughout 
the body 
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Often in the ambulant t}pe the first intimation the patient has that am- 
thing IS the matter is the passing of black urine He may feel extraor- 
dinarily well and p}re\ia ma} be absent, but the pulse rate is usually 
increased ^ At times henioglobinuna ma} be entirely absent, due to the 
breaking down of the pigments b} the reticulo-endothelial system, or it 
ma-v appear on and off Specimens should be collected m separate con- 
tainers at different time mter^als 

Fcvc) The fe\er at the beginning is usual!} around 101° F but ma} 
run up to 104° or 105° F quickh, then subside somewhat after the sw'eat, 
but does not ahva}S leturn to normal, being continuous or remitting, and 
at times resembling the temperature curve of spirochetal relapsing fever 
In atypical (ambulator} ) cases the temperature may be subnormal 

Jaundice This comes earh, is intense and appears at the same time 
as the hemoglobinuria Being a hemohtic jaundice it differs from the 
obstructive t}pe in that there is no retention of bile salts in the blood Itch- 
ing of the skin is not marked, there is no biadycardia no prolongation of 
the coagulation time and no hemorrhages due to mJur^ of the capillary 
endothelium by bile salts 

VoimUis This is “ leafy green ” and accompanied by epigastric dis- 
tress The feces alwa}s gne the reaction for occult blood, and in severe 
cases blood and hemoglobin may be passed per anum, as in dvsenter} ® 

The pulse is rapid, 110 to 150 pei minute, feeble and of low' tension, in 
severe cases resembling that of shock It differs thus from the slow pulse 
of yellow fever and obstructne icterus 

Blood Within 24 hours the er}throcytes may be reduced to 2,500,000 
and later in the attack to 1,000,000 per cu mm The hemoglobin is cor- 
respondingly decreased, but hemoglobin estimations are very inaccurate 
since the plasma is deeply colored with free hemoglobin The leukocyte 
count shows an increase in the phagocytic melamferous monoc}tes (up to 
24 per cent), which is explained b} their being a part of the reticuloendo- 
thelial s} stem The sedimentation time is decreased, and there is reduction 
111 the coagulation time During the first 48 hours approximately 20 per 
cent of cases show' malarial parasites in the blood, chiefly subtertian rings, 
which usually rapidly disappear 

Five c c of blood placed on ice for 5 minutes, then incubated at 37° C 
for one hour, show no hemolysis, thus differing markedly from the blood 
in paroxysmal hemoglobinuria (" autolytic reaction”) 

The spleen is enlarged and tender Tissue smears from the splenic pulp 
and rib marrow reveal parasites in 30 per cent of cases " 

Anuna is the most feared complication It is practically complete, but 
the patient remains perfectly compos mcnti<! and w'lth no edema for 12 to 
14 days, and then dies after a few hours of increasing unconsciousness 
Patients seldom recover if the suppression lasts more than 24 hours 

Antecedent abdominal disease is apt to berht up Appendicitis, mtus- 
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seption, gastritis, cholecystitis, severe colics, relapse of amebic dysenter}', 
obstinate constipation may occur 

Relapses are exceedingly common m cases which have moved or been 
moved, or are even restless m bed, m from 48 to 72 hours, and such relapses 
may be more than six m number, each one leaving the patient m a weaker 
state Cases moved are liable to veiy sudden and alaimmg jaundice 
Seveie anemia and nephiitis increase the tendency to relapses^ 

P \Tiior OGY 

Few leports of sjstematic postmortem studies of hemoglobinuric fever 
cases aie available and our knowledge of the pathognomonic pathology is 
rather meager Necropsies are usually performed 8 to 10 days after the 
beginning of an attack and, as death is then due to anemia or urinaiy sup- 
pression, these examinations ma} show little eMdcnces of malaria The 
writer performed autopsies on 11 cases of fatal blackwater fever and the 
observations aie here summarized 

In 20 pel cent of cases of estno-autumnal malaria one oidmarilv finds 
111 the peiipheial blood onh the cailj ring foims of schizonts and the 
gametocjtcs (crescents) The later stages of schizogonv arc carried out 
in the iiiteinal organs The large segmenting forms aie held m the capil- 
laries by the reticulo-endothehal cells, which accounts for their tendency to 
agglutination with occlusion of vessels supplying important organs, and 
explains why the pernicious foims of malaria (comatose t}pe, etc) are 
found chiefly in malignant teitian 

During the anaphylactic attack which initiates the hemoglobinuria the 
parasites are destroyed along with the parasitized red cells, paiasites rareh 
being found in great numbeis dining the illness or postmortem, but the 
pigment from the parasites remains and is deposited in the reticulo-endo- 
thehal cells of all organs of the body 

The kidneys aie swollen and the surface is a deep red or mottled red 
and >ellow The cortex is widened and ecchymotic due to the hemoglobin 
m the tubules, and yellowish if the jaundice is severe The pyramids are 
a deep purple coloi and sometimes show minute hemorrhages 

Microscopically the glomerular tufts show thromboses of degenerated 
parasites and pigment There is cloudy swelling of the tubular epithelium 
which contains great quantities of hemosiderin, as shown by the Prussian- 
blue reaction The tubules, especially the loops of Henle, are obstructed 
with hemoglobin, agglutinated erythrocytes and epithelial casts, the mark- 
edly acid urine favoring coagulation of the hemoglobin 

The spleen weighs 400 to 600 grams, is very friable, and presents a 
soft bright red or purple velvety pulp Its capsule is smooth and thin The 
malpighian corpuscles are grossly opaque and well outlined 

The splenic sinuses are distended with blood and agglutinated cells with 
marked phagocytosis of the red cells by the i eticulo-endothehal elements 
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Malanal pigment is usually abundant The Pi ussian-blue reaction for 
hemosiderin shows focal necrosis due to infarction 

If there has been chronic malaria! splenomegaly the spleen will be slaty 
or jet black due to the laige amount of pigment, and the walls of the blood 
\ essels will be thickened 

The bvc) is enlarged, of a pale chestnut biown color and shows focal 
necroses of toxic origin The sinusoids are dilated and erythrocytes are 
seen agglutinated around the Kupffer cells The hepatic cells, especiall}' 
around the cential vein, shov increase in the albuminous granules Small 
hemoirhagic areas are present m the midzonal region of the hepatic lobules 
The Prussian-blue reaction for free non is intense 

The bile is usualh' lerr thick m the gall-bladder due to the sudden and 
enormous destiuction ot led cells and some times may be turned out as a 
solid mass In ordinarc malaria the hemoh sis is not sufficiently intense to 
lead to foimation of pigment concietions but in hemoglobinunc fever 
inspissated nodules may quickh toim and cause sjmptoms of cholelithiasis 
The gall-bladder wall shows no changes referable to the blacknater fever 
Itself except deep pigmentation of the mucosa 

The hmn is pale and wax'\ On microscopic examination it may show 
edema and various capilianes filled with malarial pigment and hemoglobin 
Hemorrhages and thrombi are sometimes seen There is no staining of 
the brain substance by the jaundice as is notable in the other tissues of the 
body 

The hcait muscle is soft and flabby and imcioscopically shows swelling 
of the muscle cells, considerable loss of stnation deeply staining nuclei, 
albuminous and fatty degeneiation 

The bone mai ) ow is usually hyperplastic as a result of the anemia, and 
Its vessels and macrophages contain much pigment 

The mucosa of the stomach and ‘intestines shows maiked discoloration 
due to hemoglobin 

There is rather intense yellowish discoloration of all the tissues of the 
body, due to the presence of bile pigment in the blood plasma 

DirrERENTiyE Diagnosis 

Pat o'lysmal hemoglobinuria may be impossible to differentiate from 
hemoglobinunc fever It is much more common m cold climates and should 
always be suspected when cases of the latter disease seem to appear m non- 
malarial districts There is practically alwajs a definite historj of chilling 
of the body mimediatelv piecedmg the paroxj^sm The patient is usually 
in much bettei general health and recovers from the attack much more 
qiucklj' than is common in blackwater fever It is never fatal 

Yellow Fevei On the fourth da} hematuria (not hemoglobinuria) 
with smoky urine, and progressive jaundice begin and “black vomit” ap- 
pears Faget’s sign, high temperature (104° F) with slow pulse (60), 
is observed The spleen is not enlarged 
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Bihous Malarm The urine is yellowish (bile) The jaundice is not 
so intense and the yellowish A^omitus not so dark as in yellow fever or 
hemoglobinuric fevei The pulse is slowei than that seen in the " shock ” 
(anaphylactic?) of blackwater fevei Theie is usually marked spleno- 
megaly (up to 1000 giams) 


Prognosis 

An individual healthy in other respects usually recovers, pioiided he 
IS correctly treated and suhmits to if With urinary suppression the prog- 
nosis IS extremely bad Persistent vomiting, hiccough and relapses are 
ominous The general moitahty is 20 to 30 pei cent 

Treatment 

Blackwater fever must be thoroughly and carefully treated fiom the 
very beginning and to the end of the illness Good treatment, including 
good nursing, saves lives in this disease Early apparent improvement 
should not lead to slackening of treatment — relapses are common and dan- 
gerous • When the patient has recovered he should change his residence 
to a healthful climate as he will be prone to subsequent attacks which might 
cost him his life 

After experience with all the accepted methods of treatment the routine 
here given was adopted 

Ah/; wtg The patient should be put to bed and not moved lest his 
hemoglobinuria increase, or, if already stopped, lecur Absolute rest in 
bed with good nursing is essential Avoid chilling, eliminate unnecessary 
noise, keep visitors away, and use every possible means to keep the patient 
quiet From the first moment push fluids and nourishment (barley water, 
albumin water, broths, fruit juices, glucose, etc ) Do not allow a return 
to normal diet until convalescence is well advanced, as hemoglobinuria 
may reappeai 

The weakened heart muscle lequues that the patient be kept in absolute 
relaxation for three to six weeks after the acute attack Then he may be 
allowed up very slowly At the end of the second week permit an additional 
pillow a day until the patient is sitting up, and very gradually allow him out 
of bed Lack of caie in this mattei will often bring on a relapse and may 
cost the life of the patient 

Aisphenamtiies The writer found the use of the arsphenamines so 
superior to quinine that he practically abandoned the latter in this disease 
Neoarsphenamine (“ 914 ”), 0 2 gram in 2 c c of sterile distilled water, by 
vein often gave spectacular relief if used early m the disease Thereafter 
weekly injections of 0 2 to 0 4 gram proved of great aid in combating the 
severe anemia and strengthening the patient during convalescence Neo- 
aisphenamine is possibly contraindicated in patients showing signs of toxic 
neciosis of the liver 
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A freshly prepared solution of 5 grams (0 325) of sodium thiosulphate 
(hyposulphite) in 5 c c of sterile distilled water should be injected intra- 
venously (through the same needle used for the “ 914 ” while in place) 
This will pi event any untoward effects of the neoarsphenamine without 
impairing its therapeutic efficiency 

Sodium thiosulphate apparently has a very specific effect on the hemo- 
globinuria, often stopping it within a few hours If preferred, the drug 
may be given by mouth in 10 to 30 gram (0 6 to 2 0 grams) doses daily 
Acidosis As many of the features of the attaclc suggest acidosis, and a 
condition of acidosis seems to favor hemolysis, it has been the author’s cus- 
tom to use intensive alkali therapy routinely Sodium bicarbonate, 300 to 
500 c c of a 2 per cent solution, is given intravenously daily As the bi- 
carbonate changes to the carbonate on prolonged heating it is best to sterilize 
the solution at 7 pounds pressure m a live-steam autoclave If this is not 
convenient the water should be boiled, allowed to cool down to near the 
desired temperature for injection, and the bicarbonate added A dilute (0 5 
of 1 per cent) bicarbonate solution may be given also by the Murphy drip 
Glucose, 300 c c of a 5 per cent solution, daily by vein, and additional 
quantities by the Murphy drip are useful m combatting the acidosis and gen- 
eral toxemia and in nourishing the patient 

Ann) la The sodium bicarbonate and glucose solutions administered as 
above will aid m increasing the flow of urine and by thus eliminating the 
products of hemolysis from the blood shorten the period of hemoglobinuria 
Early injections, before the anuria appears, may prevent the suppression 
High enemas, as hot as can be borne, with a return flow tube, are often of 
great aid m starting the urinary flow since they bring heat directly to the 
splanchnic area For the pam resulting from renal congestion hot fomenta- 
tions applied to the loins are often very efficacious 

Vomiting Alkaline waters (0 5 of 1 per cent solution of sodium bi- 
caibonate) may be freely used Carbonated beverages (ordinaiy “soda- 
pop ’’) are often better tolerated by the patient tlian anything else, and the 
sugars they contain are nourishing Iced lemonade is usually well borne 
Mbrphme and atropine may be required 

The rapid dehydration caused by vomiting may need to be combated 
by saline transfusions (intravenous drip is especially useful), or 300 cc 
may be introduced high into the bowel through a rectal tube every four 
hours 

Magnesium citrate or other mild saline laxatives daily are usually tol- 
erated and are very necessary for cleansing the intestines of the bile and 
toxins During convalescence calomel in fairly large doses (5 grains), fol- 
lowed by a saline laxative, is especially indicated in clearing up the jaundice 
Stimulants All forms of alcohol should be a\oided 
Caffeine sodiobenzoate, 3 grains (0 2) twice daily, intramuscularly, 
stimulates the weakened heart and promotes diuresis Adrenalin, 8 minims, 
(0 5 cc ) of a 1/1000 solution, is administeied intramuscularly at once and 
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every lliiee hours until a total of foui doses is given Ihis may be repeated 
on the second day of the disease if hemoglobinuria persists Aside from its 
aid in relieving hypotension, it has a specific eftect in leheving the anaphy- 
lactoid symptoms Ephednne m equivalent dosage, subcutaneously or 
orally, can be tried instead of adrenalin 

Qmnine If neoarsphenamme is not available quinine administered as 
here outlined may be substituted The hemolysis of the attack causes auto- 
destiuction of tlie malaria parasites in 70 per cent of cases Quinine should 
only be administered in those 30 per cent of cases still showing paiasites 
in the peripheral blood Five grains are given the first day by mouth oi 
intramuscularly, 10 grains (0 65 gm ) the second day, 15 grains (1 0) the 
third day and thereafter After convalescence, if malarial paiasites aie still 
present in the peiipheial blood, quinine may be cautiously given, watching 
foi a return of the hemoglobmuiia 

Quinine idiosyncrasy should ahvays be tested for Inject 1 gram (0 065 
gm ) of quinine dihydrochlonde or bisulphate If tbcie is no reaction in an 
hour, inject 4 grains (0 25) If there is quinine hypersensitiveness this 
will almost suiely produce a reaction If the reaction is slight, the in- 
jection IS repeated in 12 houis , otherwise it is postponed for 24 hours The 
injections are continued daily until the malaiia is cured To avoid abscesses 
the injections should be given intramusculai ly in a dilution of 1 giain in 
1 c c of sterile water, and the skin at the site of injection thoroughl} 
sterilized 

It IS extremely doubtful whether plasmochm (plasmoquin) should evei 
be used in blackwater fever, except possibly in cases where there is a quinine 
idiosyncrasy This drug is highly toxic, affecting especially the liver, and 
often causes cyanosis and hemoglobinuria in itself Its action on the sub- 
tertian parasites is not nearly as effective as it is on the teitian If em- 
ployed at all, not over 0 03 gram, twice daily, intramuscularly, should be 
administered to hold the infection under contiol until the acute stage of 
hemolysis has subsided and quinine can be more safely given 

Atebrin, orally in 0 3 gram doses daily, for three doses, may be tried 
instead of plasmochm As it colors the urine and skin yellow it may appeal 
to make the disease worse 

Othef Drugs Our somewhat limited expeiience with the following 
measures did not convince us of their general utility Foi anuria — tincture 
of cantharides (Trout), bichloride of mercury (Heaisey), cyanide of mer- 
cury, novasural and salyrgan For hemoglobinuria — calcium lactate (Cas- 
tellani), hemostatic serum (Aguilar), Streptococcus heinolyticus antiserum 
(Crawford), Bothropic antivenin (Makel) and cholestenn 

Blood transfiisions in six cases left us uncertain as to then value If 
used at all we would urge a careful direct matching of the bloods of the 
lecipient and donor and repeated transfusions of small amounts (100 c c ) 
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Conclusions 

1 Blackwatei fevei is piactically the one remaining tropical disease 
whose etiology has not been definitely solved 

2 The theory is submitted that it is an allergic manifestation of estivo- 
autumnal (malignant subtertian) malaria 

3 Reference is made to the author’s intradermal test for the detection of 
indmduals allergic to estivo-autumnal malaria, who if attacked again by the 
disease would be potential victims of hemoglobinuric fever 

4 The symptoms, pathology and treatment of blackwater fever are 
leviewed on the background of the writei’s experience in the personal man- 
agement of 52 cases of the disease and the observation of an equal number 
of patients of other physicians 
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THE TREATMENT OF NARCOLEPSY WITH BENZE- 
DRINE SULPHATE ■= 

By Helmuth Ulrich, M D , F A C P , Carl E Trapp, M D , and Ben 
V iDGorr M D , Boston, MossacJmsetts 

Inhalation of benzedrine (s3-nthetic lacemic benzyl-methyl carbin- 
anime CoHsCH-CHNHnCH-i foi the relief of nasal congestion was 
found by one of us to be followed by sleeplessness, an experience that sug- 
gested the use of this method m the treatment of narcolepsy Clinical trial 
showed, howevei, that inhalation of the drug produced very slight results, 
whereas oral medication was uniformly successful in preventing narcoleptic 
seizures Six cases of narcolepsy have been treated by us and form the 
basis of this report Prinzmetal and Bloomberg," also, in a recent report 
published since the inception of our study, found oral treatment with ben- 
zedrine to give complete relief m nearly all of their cases 

Narcolepsy is a disease characterized by recurring attacks of diuinal 
sleep t In many cases there occur also periods of muscular atony or help- 
lessness (cataplexy) The fundamental nature of the disease is not under- 
stood It IS possible that the underlying defect is often congenital and that 
infections and other exciting causes (trauma, etc ) act as precipitants ® 
There is no convincing evidence, however, that the disease is hereditary or 
familial It is believed by some to be the result of disturbance m the region 
of the basal ganglia (thalamus,^ ® floor of third ventricle®), although other 
portions of the brain also have been incriminated In several reported 
cases of narcolepsy, the onset followed acute infectious disease, especially 
influenza and encephalitis® Trauma® and over-exertion'^ also have been 
held responsible in a few instances Attempts have been made to incriminate 
the endocrine glands, chiefly the pituitary,® because a tendency to obesity 
has frequently been observed to develop simultaneously with the onset of 
narcolepsy and also because in many cases the somnolence had its initial 
appearance in the years of adolescence ® A few cases have developed at the 
menopause No age is exempt, although in the majority of the reported 
cases the onset of the disease occurred before the age of twenty-five 

The fact that six cases were admitted to the Evans Memorial within a 
period of one year indicates that the disease occurs with increasing fre- 
quency It IS chronic and usually incurable,® although spontaneous 
amelioration has been noted in se\eral untreated cases, and the condition 
does not preclude a long and otheiwise healthy life ® Symptoms and signs 
other than diurnal somnolence and loss of muscular tone include disturbed 
nocturnal sleep (insomnia, unpleasant and often ternfjmg dreams), irri- 

♦Recened for publication Januar\ 8 1936 

b'rom the Evans Memorial of the Massachusetts Memorial Hospitals, Boston, Mass 
7 For a detailed discussion and comprehensive bibhographj of narcolepsj the reader is 
referred to Daniels’ excellent thesis ^ 
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lability, neivousncss, obesity, dermogiaphia, diminished libido, and a low 
basal metabolic late The disturbance of nocturnal sleep appears to be the 
most common The other symptoms are said to occur with varying degrees 
of fiequency 

Several forms of tieatment have been recommended, including psycho- 
therapy, endocrine medication (thyroid, pituitary), cafifeine, and especially 
ephedrme sulphate, which was used first by Janota None of these, with 
the exception of ephediine sulphate, has been notably successful 

Benzedrine is closely related to ephedrme but, according to Alles has 
a more marked eflfect as a stimulant of the ccntial ncivous system In the 
series of six cases lepoited heiewith, consistently good lesults were obtained 
with the oral use of benzedrine sulphate ^ 


Case 1 Mrs M F, an American housewife, aged 52, entered the hospital on 
March 4, 1935, with the chief complaint of falling asleep during any monotonous 
procedure such as riding in an automobile, listening to a sermon, etc The onset was 
three years ago The attacks of sleep were more frequent after meals, shortly after 
getting up in the morning, and in extremes of heat or cold (very cold winter days or 
a very w'arm room) The duration of an attack was a few seconds to several min- 
utes On one occasion, she fell asleep while mixing dough and continued the opera- 
tion throughout the narcoleptic attack At times she took part in a conversation dur- 
ing an attack A slight stimulus w'as sufficient to awake her Prodromal symptoms 
consisted of diplopia and a dull feeling in the eyes 

In addition to the narcoleptic seizures, she had attacks of loss of muscular tone 
that were usually brought on by excitement or hearty laughter If she w'as standing, 
she fell to the ground unless a support w'as at hand to lean against During these 
cataplectic attacks she was fully conscious, but could not move They lasted a few 


minutes and were not followed by any unpleasant sensations Nocturnal s,leep was 
poor and often disturbed by unpleasant dreams i 

The family history was not remarkable The previous personal history! revealed 
that she had measles and pertussis in childhood, chicken-pox at age 21, ?ty)l inurtips 
at age 25 A year ago, a diagnosis of gastric ulcer had been made becau f/ ,he com- 
plained of gas and distress after meals The menstrual history was iny al The 
last period occurred six months ago She was neivous and irritable and q d easily 
There was moderate generalized obesity, the present and higl' ^t we\ ht being 
169 pounds She had always been slightly obese, but a marked inv^ease \ weight 
began with the onset of narcolepsy The teeth were in poor conditioi’ i Exm nation 
of the ocular fundi revealed moderate vascular sclerosis and an enlarged 1 blind 
spot Pelvic examination disclosed hypertrophy, bilateral laceration and^U 
tion of the cervix of the uterus Otherwise physical examination ei .. 

negative The systolic blood pressure was 132 mm mercury, the diastolic f 

The urine contained a slightest possible trace of albumin and w'as c ^4 ^ 

normal The blood count revealed slight anemia (hemoglobin 78 pei cent, 
cytes 3,970,000), but was otherwise normal The non-protem nitrogen was eryw' 
uric acid 3 mg, sugar 100 mg, calcium 11 5 rag , and phosphorus 24 mg ir 
of blood The Wassermann and Kahn tests were negative The basal metal 1 1®^ 
was minus 24 per cent Cerebrospinal fluid The fluid was slightly tinged wil 101"- ' 

cells, other than blood discs, numbered 21 per cu mm , the sugar was 67 mg b bw 

the Wassermann test was negative Roentgen-ray examinations of the sk ^ 
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* The benzedrine sulphate used in this study was supplied by Smith, Kline ai: 
Laboratories of Philadelphia 
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normal, the sella turcica measured 8 by 11 mm and was regular in outline, the heart 
and lungs were normal 

Treatment with ephednne was tried, but bi ought only very slight improvement 
Oral benzedrine sulphate meditation, 10 mg three times daily, was begun after she 
left the hospital At the end of two weeks’ treatment she reported that “the first 
week I felt more like myself than I had for months My whole sj'stem seemed to be 
alive My head cleared and I did not have anv of these peculiar spells (losing control 
of arms, legs, etc ) At the end of two weeks I stopped taking the tablets, and in a 
day or so the drowsiness returned and a slight tendency toward the peculiar spells 
[cataplexy] I began taking the tablets again and that condition improved ” 

The treatment was omitted a second time Two weeks later she wrote “mj’- old 
spells are back upon me and seem to be just as bad My hands are almost purple 
My feet feel as if they were on ice, and across my forehead cold waves come and go 
and I just collapse, but pick myself right up and am all right until I have another 
They certainly are very disagreeable, but not so very painful, unless I hit my head 
against a radiator as I have just done this evening ” 

She reported also that during the first period of medication the gastrointestinal 
symptoms recorded in the history (heartburn, gas and distress after meals) were 
present in an aggravated form, altliough she was not sure that the treatment was 
responsible for it Later there was no evidence of gastrointestinal irritation by the 
drug Since taking benzedrine she has slept much better and is no longer troubled 
unduly by unpleasant dreams 

Case 2 C E B , an American boy, aged 17, was admitted witli the chief com- 
plaint of a constant tendency to fall asleep This trouble began about seven years ago, 
was very pronounced during the subsequent three years, and then gradually subsided 
a little to reach its present level There was no history of an immediately preceding 
illness 

He would fall asleep at any time, but especially while performing monotonous 
tasks (writing) Recently the attacks havp lasted only a few minutes, but at first the 
duration was usually longer Drowsiness has been more pronounced during w'arm 
weather and in a warm room Occasionally he has had an attack while walking, and 
has lost his way There have been no prodromal symptoms He was easily aroused, 
but w^as made irritable thereby There were also infrequent attacks of loss of mus- 
cular tone during which he did not lose consciousness but felt “as if my muscles 
won’t hold me up ” Such attacks have been usually elicited by excitement or lauo-hter 
They are much less frequent than they were formerly 

The family history was not relevant The previous personal history revealed 
that he had mumps and pertussis before he was six years old He w'as obese as a 
child At age 10, at the onset of the present illness, he suddenly began to grow tall 
and IS not obese at the present time The present and highest weight is 155 pounds 
There w'as slight tenderness in the right lower abdominal quadrant The post- 
auricular lymph-nodes were palpable The heart, lungs and ocular fundi were normal 
The systolic blood pressure was 120 mm mercury, the diastolic was 60 mm 

The urine and blood count w-ere normal The non-protein nitrogen of tlie blood 
was 34 mg , uric acid 3 8 mg , sugar 87 mg , calcium 10 5 mg , phosphorus 4 1 m°- 
and cholesterol (whole blood) 130 mg per 100 cc The blood phosphatase was ifz 
units The Wassermann and Kahn tests were negative Dextrose tolerance test 
Blood sugar, fasting, 92 mg , one-half hour after dextrose. 111 mg , one hour 105 
mg , one and one-half hours, 105 mg , two hours, 93 mg Cerebrospinal fluid Cells 
numbered 2 per cu mm , the sugar was normal, globulin not increased, and colloidal 
gold and Wassermann tests were negative The basal metabolic rate was minus 
per cent Roentgen-ray examination of the skull show'ed marked hyperostosis of the 
vault and retarded development of the sinuses, the sella turcica measured 6 by 9 mm 
and was regular in outline 
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Treatment with ephediine sulphate was tried without benefit Benredrine sul- 
phate, 10 mg three times a day, was then gi\en for two weeks with complete relief 
The attacks of sleep recuiied when the treatment w'as stopped Resumption of the 
treatment was again follow’ed by complete relief 1 he patient complained of slight 
anorexia for a few" dajs at the beginning of each period of treatment Ten mg 
twice a day were tried This smaller amount of medication, taken o\er a period of 
several weeks has been piactically as efficient as the larger amount Onh an occa- 
sional slight diowsiness has been present after severe phvsical exertion, but he has 
not fallen asleep 

Case 3 AH, an American girl, aged 16, w"as admitted in September 1934, 
with the chief complaint of frequentlj falling asleep In 1928, she had a febrile ill- 
ness with pain in the jaw that w'as believed to ha\e been mumps, although the diag- . 
nosis was not definitelj established Recovery w'as prompt The tonsils were re- 
moved under ether anesthesia about a montli later About a week after that (at 
age 10), she fell asleep in school Since then she has had frequent attacks of 
somnolence, sometimes five or six a daj They have lasted 10 to 20 minutes and 
usuallj have occurred in school, in church, in the theater, or during meals, rarely 
w'hile she was walking Thej" were most frequent in the forenoon An hour’s sleep 
after the noon meal had a tendency to prevent attacks in the afternoon Hearty 
laughtei and, less often, anger or fear produced great weakness and a feeling of 
utter helplessness, as a result of which her head fell forw'ard on the chest, and she 
was unable to raise or turn it These cataplectic spells lasted five to 20 minutes A 
nudge from a bystander quickly terminated them She has had “ horrible ” dreams 
about snakes, beasts, etc , but they have been less troublesome at present She has 
gradually gained weight since the onset of the present illness and now" weighs 156 
pounds 

Menarche occurred at age 11, one yeai after the onset of the narcolepsj The 
peiiods have been normal Thyroid medication, pushed to the point of making her 
nervous, has been used w"ithout benefit , 

The family Instoiy w"as not contributor}" There W"ere no siblings In addition 
to the questionable attack of mumps, she had measles at age five and chicken-pox at 
age eight 

Physical examination revealed moderate generalized obesity, slight hyper- 
trichosis of the face, chest, abdomen and legs, and an oily skin The labia minora 
were maikedly hypertrophied Otherw'ise the pelvic organs w"ere normal The ocular 
fundi, heart, lungs and abdomen were normal The reflexes w"ere hyperactive The 
systolic blood pressure was 110 mm mercury, the diastolic 85 mm The pulse rate 
was 72 per minute 

The urine contained a very slight trace to a trace of albumin, one to four blood 
discs per high power field, and increased indican, but w'ds otherwise normal The 
blood count was normal The basal metabolic rate was minus 16 per cent and minus 
22 per cent in tw "0 tests Roentgen-ray examinations Intravenous Graham test was 
negative, the skull was normal, the sella turcica measured 6 by 11 mm and was 
regular in outline, the heart and lungs were normal The audiogram was normal 
An electrocardiogram showed simple tachycardia (108), but was otherw"ise normal 

A diagnosis of narcolepsy and cataplexy, possibly on an encephalitic basis 
(mumps ?), was made Treatment with ephedrine sulphate was followed by mod- 
erate improvement She was discharged with instructions to continue the treatment 

She reentered the hospital in April 1935 and reported that the medicine helped 
her for a few weeks after she left the hospital, but after the supply given her at the 
hospital W'as exhausted, she stopped taking it Her physician then prescribed ovarian 
pills, apparently without effect The attacks df somnolence w'ere as frequent as 
before, and the cataplectic spells occurred about once a month and, as before, were 
induced by hearty laughter She had no other complaints 
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Having been at home foi two weeks, during which time he had an irregular 
evening fever, he developed a sore throat He was admitted to the Haines IMemorial 
Hospital where he showed extensive ulceration of the soft palate and tonsillar pillars 
The ulcerations ^^ere shallow, covered with a thin, white exudate and appeared like 
those seen in agranulocytic angina The total \\hite blood cell count was 2500 of 
which 35 per cent were polymorphonucleai leukocytes Following nucleotide treat- 
ment the count rose to 3500, with 70 per cent polymorphonuclear leukocytes, and the 
throat rapidly cleared, but in spite of continued nucleotide treatment the count soon 
diopped once more to 2500 with 35 per cent polymoi phonuclear leukocjhes 

February 21, 1934, he was admitted to the Thorndike Memorial Laborator}' with 
the complaint of soreness and stiffness in his joints and a drop in weight from his 
average of 137 pounds to 118 pounds, 15 pounds of this having been lost in the five 
preceding months 

Upon this admission, tliere was noted a palloi of the palms of the hands and nail 
beds The firm, non-tender edge of the spleen was still felt tw'o cm below the costal 
margin The liver edge was not felt There was slight enlargement of the inguinal 
lymph nodes No abnormalities of the joints were noticed 

The blood findings w'ere as follow'S white blood cells 3,300, 55 per cent neutro- 
philes, 4 per cent myelocytes 6 per cent metamyelocytes, 28 per cent Ijmphocytes, 
1 per cent monocytes, 6 per cent young neutrophiles , red blood cells 2,700,000 and 
hemoglobin 62 per cent 

The basal metabolic rate, and the results of the phenol sulphophthalein kidney 
function test and of gastric analysis were found normal 

Sternal puncture, February 24, 1933, show'ed numerous normoblasts and nucleated 
led blood cells, some stem cells, only a few granulocytes and those mostly myelocytes, 
rare adult polymorphonuclear leukocytes, numerous megakaryocytes 

After eight days in the hospital, during which time there was no essential change, 
he w'as discharged to convalesce in Florida He returned for a check-up, klay 17, 
after haMiig spent three months m the South, looking much improved He had gained 
21 pounds, had a deep tan, felt generally better but still had some pains in his joints 
though to a lesser extent 

Examination show'ed as the essential features slight stiffness of the elbow joints 
and an easily palpable spleen tw-o cm below the costal margin The red blood cells 
had risen to 4,600,000, but the white count was only 3,200 

The patient got along quite w'ell and w'as relatively free of arthritic symptoms 
until about August 10, 1934, at wdiich time he began to have fever and chills, followed 
in a few days by a productive cough On August 20, he was admitted with symptoms 
and signs of bronchopneumonia in the left upper lobe which soon spread to all lobes 
At no time did the white count rise above 3,200 in spite of the fact that 40 c c of 
nucleotide per day w ere given beginning August 24 The patient died on August 28 
An autopsy, restricted to the chest and abdomen, w'as performed two hours post- 
mortem The Ijmph nodes at the head of the pancreas and around the celiac axis 
W'ere moderately enlarged, firm and uniformly light pinkish-yellow on cut section 
The visceral surfaces of the lungs were covered with a thm fresh lajer of fibrin, 
and there were 400 cc of thin, straw'-colored fluid in each pleural cavity The left 
lung weighed 700 grams and the right 900 grams All lobes were heavy, uniformly 
firm, very slightly crepitant and on cut section presented a uniform light gray, glisten- 
ing surface, from w'hich a small amount of seropurulent fluid could be scraped 

The spleen w'as moderately enlarged, weighing 260 grams The capsule was 
smooth grai, and glistening and the pulp dark red, firm, smooth, relatnely dry The 
cut surface j lelded little on scraping The trabeculae and Malpighian corpuscles were 
not \eiy distinct 

The In er w as moderate!} enlarged, weighing 2000 grams The capsular and cut 
surfaces w'ere smooth, firm, light browm and showed the lobules fairly distinctly 
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In the distal thiee feet of the colon \\ere many diverticula, averaging; 5 mm m 
length and 4 mm in width The mucosa of some of the diverticula ivas injected 
though not ulcerated 

The bone marrow m the middle of the femur and in the tibia consisted of fafc, 
vheieas in the upper end of the femur it was ycllov ish-red Sternal and lumbar 
marrows weie giavish-red and fiim There was moderate lipping of the bodies of 
the vertebrae and an inci ease in densitj*^ of the bone 

Microscopic examination of all lobes of the lung showed an advanced organiza- 
tion with a diffuse infiltration consisting of a moderate number of poljmorphonuclear 
leukocites though theie were almost as man}' plasma cells, hmphocytes and macro- 
phages 

The Malpighian coipuscles of the spleen weie not veiy large or distinct The 
sinuses were inconspicuous 'Ihe pulp was highh cellular, consisting chiefly of red 
blood cells, Ijmphocytes and plasma cells There was also a moderate number of 
macrophages, a few' nucleated red blood cells and rare stem cells A few' macro- 
pliages had phagoc}tosed led blood cells Pol}morphonuclear leukocates w’cre scarce 
The Iner show'cd extensive Indropic degeneiation There was a slight increase in 
lymphocytes and plasma cells in the sinusoids and a few Russell’s “ fuchsin bodies ” 

In one adrenal w'as a focus of plasma cells, l}mphoc}tes and macrophages 

Sections of the tracheal and mesenteric lymph nodes showed an obliteration of 
the normal aichitecture by the diffuse infiltration with plasma cells There w'as a 
moderate numbei of macrophages and Russell’s “ fuchsin bodies ” and a few stem 
cells and mye]oc}tes irregularly scattered Some of the macrophages had phago- 
cytosed l}mpliocyteS and red blood cells 

The lumbar marrow' show'ed a moderate erythroblastic and lymphocytic h}per- 
plasia There were also many megakaryocytes, stem cells and plasma cells, myelo- 
cytes occurred in moderate numbers but adult pol}morphonuclear leukoc}tic cells w'ere 
quite scanty 'Ihe sternal and femoral marrow’s appeared similar though not quite as 
active 

The pathological diagnoses w'eie bilateral organizing pneumonia, bilateral scio- 
fibrinous pleuritis, hepatomegaly, splenomegaly, enlargement of mesenteric and 
tracheal lymph nodes, hypertrophic aithritis, divciticuhtis and diverticulosis of colon, 
hyperplasia of bone marrow w'lth maturation arrest of the neutrophilic series 
(dysoremos neutrophilia) 

Cultures of the heart’s blood and spleen showed no growth while those of the 
lungs show'ed Sti cptococcns vutdans 

Analysis or Cask RrroRTs 

As the clinical and pathological featuies of the above case conform rathei 
closely to the nine pieviously lepoited cases they will all be discussed togethei 

All cases have been in individuals betw'een 45 to 65 years, equally distributed 
between the sexes The cases har'e been ividely scatteied geogi aphically The 
occurrence of a marked loss of weight, six to 65 pounds has been usual, with an 
average loss of about 40 pounds Intermittent periods of moderate fever have 
been noted, raiely going above 101° F The arthiitis is invariably of a chronic 
type — only one case had less than two years’ duiation — showing repeated acute 
migratory exacerbations, characterized by pain, tenderness, limitation of mo- 
tion, and less often by local heat and redness The ankles, wrists or knees fre- 
quently are the first joints involved, but before this acute manifestation has sub- 
sided, the shoulders, elbows, interphalangeal and other joints aie involved in rapid 
succession After the acute phase, stiffness and slight limitation of motion not 
infrequently exist Roentgenologically, the changes in the articular cartilages 
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and ni the bones have not been marked Sik cases showed changes suggestive 
of infectious aithritis, and three showed only minor indeterminate changes 
One case showed complete anl^dosis of some of the joints 

A film, smooth, non-tender, persistently enlarged spleen has been noted in 
all cases, the inferior edge having been palpated at various points between the 
left costal margin and the level of the umbilicus The enlargement is usually 
quite definite and the spleen extended to the umbilicus in four cases V ery little 
vaiiation in size has been noted in the different cases upon repeated periodic 
examinations Foui spleens have been studied pathologically, two as suigical 
specimens and two as necropsy specimens In three cases there was found dila- 
tation of the sinuses, thickening of intersmusoidal spaces, enlarged Malpighian 
coipuscles with prominent geiniinal centers, and many plasma cells diffusely 
distiibuted In two cases there were a few phagocytosed red blood cells In 
the case of Craven and in that of Price and Schoenfeld there was noted an in- 
ciease in eosinophiles In the case here reported the splenic corpuscles weie 
not large and the sinuses inconspicuous There were man}' plasma cells, rare 
stem cells, occasional phagocytosed red blood cells, a few nucleated red blood 
cells, and lelatively few polymoiphonuclear leukocytes 

In only two cases was the liver palpable clinically In the two cases operated 
upon the hvei was found moderately enlarged, and the hveis examined m the tuo 
necropsy cases weighed 2100 and 2000 grams, lespectively Sections of liver in 
three cases examined showed nothing remarkable 

In SIX cases there was noted pigmentation of the skin, confined chiefly to 
exposed surfaces 

In five cases, there was more or less slight general lymph node enlargement 
Price and Schoenfeld noted " myeloid changes ” in the material they examined 
In my case, sections of tracheal and mesenteric nodes showed an obliteration of 
the normal architecture by the diffuse infiltration with plasma cells, a few stem 
cells, laie myelocytes, and an occasional phagocytosed lymphocyte and led blood 
cell 

All cases upon admission have shown a total white count varying from 800 
to 4,200 with an aveiage of about 2500 The admission differential showed the 
adult polymoiphonuclear leukocytes varying from 14 to 79 per cent with an 
average of about 50 per cent , eosinophiles 1 to 12 per cent, 4 cases showing an 
eosmophiha at some time during the course of the disease, lymphocytes 14 to 
86 per cent with an average of about 40 per cent There was no mention of 
young cells of the granulocytic series, except in Price and Schoenfeld’s case, 
where 3 per cent of myelocytes were found on one occasion, and 2 per cent 
another time On one examination 20 per cent stabs were found In my case, 
myelocytes were frequently found, on one occasion to the extent of 9 per cent" 
Young polymorphonuclear leukocytes were frequently found to exceed 30 per 
cent In most cases there was a great variation m the proportion of adult poly- 
morphonuclear leukocytes from time to time 

The red blood cell count varied from 3,000,000 to 4,800,000, and in all cases 
where many counts were performed, at some time in the course of the disease 
there was a drop below 3,500,000 The hemoglobin changes corresponded fairly 
clogely with those of the red blood cells The morphological characteristics of 
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the red blood cells showed few changes The platelets have occurred in normal 
numbers The bleeding time and clotting time have been found essentially nor- 
mal 

Bone marrow studies have been made only in the two necropsy cases Price 
and Schoenfeld found the sternal mariow to show “ hyperplasia of marrow for 
patient’s age with few bone marrow giant cells Active myelosis throughout ” 
The lumbal maiiow in my case showed a moderate number of megakaryocytes, 
plasma cells and stem cells The most notable featuie was a partial maturation 
arrest of the neutiophihc senes (dysoremos neutiophiha), theie being a mod- 
erate numbei of the younger cells, but adult polymorphonuclear leukocytes being 
laie The sternal and femoral mariows weie similar though less active 

Examination of the vertebral column in my case showed nothing more than 
the changes of hypertrophic arthritis Price and Schoenfeld found the knee 
joint, 111 their case, to show active chronic inflammation of the periarticular tis- 
sue and a marked infiltration of the adjoining peiiosteum with lymphocytes and 
plasma cells 

Uiobilm was found m the uiine in foui cases In seveial cases the urine 
was not tested foi this 

Two cases m which glucose tolerance tests were performed showed a de- 
ci eased toleiance 

Bacteiiological studies ha\e been negative 

Comment 

The etiology of this disease remains to be pioved No explanations beyond 
those suggested by Felty ha^e Iieen advanced, namely^ that theie is one patho- 
logical process, caused by a noxa, which concomitantly affects the spleen, blood 
and joints, or that the arthiitis is a piocess diffeient from the lemainder of the 
picture 

That theie may be a blood dysciasia is w'orthy of consideration, though fur- 
thei study is necessaiy to establish this as a fact In Alessandnm’s case what 
was thought to be a large spleen w'as found foui y'eais before the symptoms of 
aithiitis began In the othei cases the i elation is not know'ii Although the 
joint symptoms dated back for some time, the size and chaiacter of the spleens 
indicate that they had been enlarged foi some time In my' case, the joint symp- 
toms began only 10 days befoie admission, wdiereas the spleen w'as found two 
cm below the costal maigin, and in Anew of its pathological charactei istics and 
the fact that it stayed at the same level, theie is leason to believe that it may have 
been enlarged for some time 

The fact that soon after the splenectomy m Hanrahan and Miller’s case 
there was a definite improvement of the arthiitic symptoms, objectively as w'ell 
as subjectively, within five weeks, and the fact that wnthm foui months the red 
and Avhite counts were normal, suggest that the tw'o processes aie related and 
that a hematological basis may be the underlying cause After splenectomy m 
Craven’s case there was similar improvement, though not as marked How- 
ever, both from an etiological and therapeutic point of view it would be interest- 
ing to know the present status of these two patients, as not infrequently in other 
blood dy'scrasias the improvement following splenectomy' is only' transitory' . 
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In my case, a few stem cells and nucleated red blood cells were noted m the 
spleen, wheieas adult neutrophiles were relatively rare In the lymph nodes 
were seen a few stem cells and myelocytes The most significant hemopoietic 
changes were found in the bone marrow, which showed a hyperplasia of all 
series, and although many stem cells and myelocjTes weie seen, adult poly- 
morphonuclear leukocytes appeared rather rare, there apparently being some 
inhibiting factor preventing many of these granular cells from reaching matunt}" 
This condition of the marrow, though not as marked, is analogous to that seen 
111 cases of agranulocytosis showing maturation arrest as described by Fitz-Hugh 
and Krumbhaar ® and latei by Jackson and Parker ' This inability of the bone 
mariow to generate many mature neutrophiles was further manifested in mv 
case at the time when with a severely ulcerated and sore tin oat, and later with a 
pneumonia, there was no increase in the polymorphonuclear leukocytes Theie 
was a similar failure of response m Price and Schoenfeld’s case during an attack 
of acute fibrinous pericarditis, and in all the other cases during the periods of 
acute exacerbation of the joint sj’inptoms Fuithermore, if the bone marrow 
could generate polymoiphonuclear neutiophiles in a normal manner, the pneu- 
monic lung 111 my case should have contained more polymorphonuclear leuko- 
c}tes, whereas those piesent no moie than equalled the number of lymphocytes 
and plasma cells One would also expect the fibrinous pericarditis of Price and 
Schoenfeld’s case to show a reaction consisting chiefly of polymorphonuclear 
leukocytes, but they describe the cellular reaction as consisting chiefly of lympho- 
cytes, plasma cells and eosinophiles Additional evidence of a blood dyscrasia is 
the fact that with nucleotide treatment foi several weeks there was no appre- 
ciable change m the white blood cell count in my case 

The number of adult polymorphonucleai leukocytes m the blood has some- 
times been 20 per cent or less, and the bone marrow apparently attempts to com- 
pensate by sending out the younger forms into the peripheral blood 

With such lowering of so highly a potent barrier to infection, it is easy to 
see how noxious agents may gam a foothold, either through allergic mechanisms 
01 by actual bacterial invasion, and produce the inflammatory changes noted m 
these cases Just as in agranulocytosis there is a predilection for infections of 
the throat, so in these cases there is a predilection for the joints Yet either may 
show manifestations elsewhere, such as acute fibrinous pericarditis, and pneu- 
monia One would expect to find associated inflammatory conditions more fre- 
quently if carefully sought for 

If one assumed allergy to play a role, it would be easy to explain the eosino- 
phiha, the plasma cell and eosmophile infiltration in some of the organs and the 
rapid onset and disappearance of the acute arthritis without many sequelae 
However, such an assumption is mere speculation 

Though agianulocytosis and Felty’s syndiome seem to have maii)'^ features 
in common, they are entirely separate entities The former usually has a more 
sudden onset, is rapidly fatal if not treated, has a piedilection for females, is 
very frequently associated with angina, and rarely has as high a white count 
Of 103 cases analyzed by Jackson and Parker, 58 had white counts less than 
1000 and only seven had a count of more than 2000 Moreover m agranuIoc^ - 
tosis there is a more marked neutropenia, eosinophiles are quite rare or absent, 
the spleen is rarely obviously enlarged and never greatly so, and the bone mar- 
row shows but few if an) adult neutrophiles 
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Still’s® disease is similai in that theie is a chionic aithritis, splenomegaly, 
enlargement of the lymph nodes, fever, emaciation, occasional eosmophiha, sec- 
ondary anemia and raiely subcutaneous nodules It is different in that it occurs 
111 childien, usually has a leukocytosis lathci than marked giaiiulopenia and 
iieiiti openia, and is chaiacterized by a more ciipphng foini of aithritis 

Many of the features of these cases are smiilai to those of other forms of 
chioiiic rheumatoid aithiitis Of 250 cases of chionic arthritis studied b} 
Eaton” there weie only three cases with a normal blood picture The heiiio- 
globin was below 75 pei cent m 68 8 pei cent of the cases and below 60 per cent 
111 15 2 pel cent, the led blood cell count uas below 4.000 000 in 10 4 per cent, 
the white blood cell count below' 6000 in 22 per cent, the polymorphonuclear 
Icukoci tes undei 60 per cent in 43 2 per cent , the 1} mphoc} les o\ ei 35 per cent 
111 47 2 per cent A marked shift to the left occuircd m 37 2 per cent, w'lth 2 
to 15 pei cent juvenile poh nioi phonucleai Icukocjtcs m 44 per cent, and 5 pei 
cent oi 11101 e eosmophiles in 9 2 pei cent Pemberton and McRae each analyzed 
a large senes of cases and, though difteiing to some degree in the figures, found 
essentially the same general changes Slight enlaigemciit of the spleen and 
eosmophiha associated wntli chronic aithiitis ha\e been frequently desciibed 
How'eiei, in no case have I been able to find such peisistently maiked leukopenia 
01 giaiiulopenia (adult polymorphonucleai leukocites sometimes being less than 
10 pel cent) Nor has there been such failuie of lesponse of the w-liite count 
111 the presence of sw'ollen, hot, painful joints or such acute infections as fibri- 
nous pericarditis (Price and Schoenfeld), angina and pneumonia 

SUMM VRY 

1 The cases of Felty’s syndiome wdiich have been leported haie show'ii it 
to be a disease of middle-aged individuals chaiacterized by migratory, polycjclic 
chionic aithiitis, splenomegaly, maiked leukopenia, marked giaiiulopenia, dis- 
tinct loss in w'Cight, slight secondar}' anemia and inteimittcnt fever Less often 
theie have been noted enlargement of lymph nodes, pigmentation of the skin, 
uiobihnuria, enlaigement of the liver and eosmophiha Two cases have been 
treated with some inipi ovenient by splenectomy 

2 A case of this disease wnth autopsy is icported 

3 All attempt has been made to explain the pi unary disturbance as a blood 
dysciasia in which there is an anest in the matin ation of the polymorphomicleai 
leukocytes (dysoremos iieuti ophilia) 
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NEUROCIRCULATORY ASTHENIA REPORT OF A CASE 
TREATED BY ADRENAL DENERVATION =*■ 

B}" John P Anderson, M D , F A C P , Cleveland, Ohio 

The teim, neuiocirculatory asthenia, is used to lepresent a syndrome chai- 
acteiized by a sense of fatigue, palpitation, precordial pain, and a tendency to 
giddiness The symptom complex it presents is almost as definite as that of 
angina It has been called by various other names, for example, irritable heart, 
effoit syndiome, and disordered action of the heait, but none is quite so de- 
sciiptive as neurocirculatory asthenia 

Pei sons afflicted with this condition are usually thin and asthenic m stature 
and appearance They have quick, nervous temperaments and are intelligent 
They have a maiked degiee of initiative but usually lack the physical stamina to 
carry on sustained activity without suffeiing undue fatigue Whether this is 
essential to the syndiome or incidental is unknown It would appear that they 
have been unable to tiain their involuntary nervous systems and still react to fear, 
]oy, sorrow and othei emotions as adolescents, but whether this is due to lack of 
effort on their part or to a h} persensitive involuntary nervous system is uncertain 

Di Cnle has suggested that the condition of neurocirculatory asthenia is 
caused by excessive adrenal activity w Inch produces increased drive on the whole 
involuntar)' nervous system On this basis he has advocated adrenal denerva- 
tion, and tins report illustrates the beneficial effects of the operation in controlling 
the circulatoiy s)niptoms iii a patient with neurocirculatory asthenia 

Case Report 

A single girl, aged 21 yeais who was employed as a secretary, first consulted 
Dr Cnle in 1921 for nervousness and enlargement of the neck Her birth had been 
premature (at seien months) and difficulties had been encountered in maintaining her 
nutrition She had always been considered as a delicate child She had had diph- 
theria in childhood, and following this a tonsillectoni} had been perfoimed The 
menses w'ere regular and normal with no pain 

She stated that her neck had been slightly enlarged and that she had been a little 
ner\ous for several jears, but that during the last jear these symptoms had pro- 
gressed She also suffered from insomnia She noticed palpitation and slight dysp- 
nea with effort and also had difficulty in swallowing when she was nervous she said 
she felt as if she had a lump in hci thro it There had been no loss of weight Her 
appetite was good and she had had few digestive upsets The bowels were regular, 

* Received for publication Januarv 2, 1935 
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and theie was no bladder frequency or nocturia She had %er> few colds, but com- 
plained that she tired very easily 

On examination, she was S feet, 7 inches tall and weighed 130 pounds Ihere 
w^as a slight symmetrical thyroid enlargement wntli increased pulsation of the superior 
thyroid -vessels The heart was not enlarged The pulse rate was 120 The diag- 
nosis was mild hyperthyroidism, and an operation was performed at which 40 grams 
of thyi Old tissue w-ere remo^ ed This the pathologist reported as colloid goiter wnth 
no hyperplasia 

In 1923, the patient reported that she still fatigued easily, was less nervous, but 
still had palpitation Her w'eight had not changed It was thought that she prob- 
ably had lecuirent hyperthyroidism and sedatues were prescribed 

From 1923 to 1930 she w'orked steadily as a stenographer and secretary for a 
busy executive She was annojed by palpitation and fatigued easily She w^as full 
of ambition but lacked the physical abilit}' to accomplish what she w'lshed witliout 
undue fatigue, and she had to force herself to get through her w'ork 

I fiist saw her m June 1930, wdien she consulted me for an examination of her 
heait condition This was prompted by the fact that she h.id tw'ice been refused life 
insuiance and had been unable to obtain permission to swum in a Y W C A pool, 
because of a rapid heart rate At that time, she still weighed 130 pounds The 
temperature was 98 6° F, the pulse rate 126, and the blood pressure 138 s}Stohc, 70 
diastolic She had no exophthalmos and no lid lag, and there w’as no palpable thyroid 
tissue, but she displayed some digital tremor and seemed nervous Her extremities 
were clammy The heart was not enlarged The sounds were clear and w’lthout any 
murmuis There w'ere no signs of congestne failure in the lungs, liver or extremities 
and no cyanosis of the extremities 

]\I> first impression was that she had recurrent Inperthyroidism but the basal 
metabolic rate was — 11 per cent, which immediatelv laised the question of neuro- 
eirculatory asthenia Lugol’s solution w'as administered dailj for one month ^ The 
patient was still nervous and irritable and the pulse rate ^alled betw'cen 100 and 120 
There w'as still some digital tremor Ihe LugoTs solution was continued for another 
month She then Ind no digital tremor, the basal metabolic rate was — 7 per cent and 
the pulse rate 88 

111 October 1930, she had been working hard and w'as excessnelv stimulated 
She was troubled with insomnia, her hands w'cre cold and clammy, the pulse rate w^as 
150 and the blood pressure 130 systolic, 70 diastolic The administration of Lugols 
solution was renewed daily, and a month later the pulse -varied from 96 to 108, and 
she had a marked sinus arrhythmia An electrocardiogram show'ed nothing abnormal 
aside from the sinus arrhythmia The LugoTs solution wms discontinued and a 
month later the pulse was 130 

Her condition remained unchanged for foui months until April 1931 At that 
time she w'as w'orking very hard and felt nervous, and her ankles w^ere swollen 
Digitalis was prescribed (1 gram three times daily) Ihis induced nausea on the 
eighth day but the edema had disappeared The pulse rate w'as 100 The digitalis 
W'as continued, but even \ery small doses induced nausea and she refused to take any 
more In July 1931, ammonium chloride and salyrgan w'ere started and were 
tinned on an aveiage of once a week for six w'eeks The pulse rate a\eraged 130 
each time she w’as observed, but the salyigan controlled the edema of the legs There 
W'ere never any pulmonary congestive rales or tenderness of the liver 

In November 1931, she made a trip to California and had no trouble on the way 
Her nervousness subsided w'hile she w'as aw'ay In December 1931, her ankles were 
still slightly swollen and her extremities w'ere cold, clammy and mottled 

In July 1932, her chief complaint w'as easy fatigability and aches at the back of 
the neck She said that she had noticed the cold a great deal during the past winter 
and always required about twice as many bed clothes as other persons She had 
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lecognized no edema during the last year Her heart continued to thump at the 
slightest provocation and her extremities continued to sweat easily She had used 
no medicine 

At examination on July 16, 1932, that is, two years after my first examination, 
the temperature was 99°, the pulse rate 126 and the blood pressure 130 systolic, 80 
diastolic The hands were warm and clammy She displayed no cyanosis, no thyroid 
or lymph glandular enlargement, and the lungs were clear The heart borders were 
3 and 10 5 cm , the sounds were regular with a systolic murmur at the apex The 
remainder of the examination, including a blood count and urinalysis, -was normal 
An electrocardiogram showed normal rhythm and conduction with inverted Tg 
Vagal pressure, eye ball pressure, or bending over and compressing the abdomen 
caused no appi eciable change in the pulse rate, but lying down reduced it from 126 to 
108 

She received Lugol’s solution (8 minims twice daily) for two weeks, but this 
produced no change in her condition The pulse rate when standing was 120 , when 
lying down, 72 to 88, after touching toes IS times, 132, after lying down it reached 
72 with marked sinus variation Deep inspiration caused marked slowing of the 
pulse with sinus arrhythmia, whereas before she had taken the Lugol’s solution, this 
had produced no change 

After consultation with Dr Crile, she was advised to have an adrenal denerva- 
tion and she entered tlie Cleveland Clinic Hospital in September 1932, with symptoms 
of tremor, cold hands, palpitation, tachycardia (pulse rate 130), nervous excitability 
and fatigability, and flushing of the neck and chest The basal metabolic rate was 
— 8 per cent 

Dr Crile performed a left adrenal denervation on September 28, 1932, and right 
denervation on October 11, 1932 She was m the hospital 23 days On discharge, 
her hands were warm and dry and she had no tremor She was sleeping well and 
could relax easily without any sense of inward nervousness and had no palpitation or 
precordial distress The pulse rate was 80 One month later she was feeling well 
and the pulse rate was 74 The extremities were dry and warm, she had no palpita- 
tion and the flushing of the neck had disappeared 

For one year she lost an average of two pounds each month In February 1933, 
her menses became irregular One period interval would be four weeks and the next 
two weeks Examination showed tliat the right ovary was about twice the normal 
size and the presence of a retention cyst was suspected Six injections of antuitrm S 
Avere administered and the menses became regular 

During the hot weather that summer there was some aching under the left 
scapula but the patient had no palpitation or edema The pulse rate remained be- 
tween 72 and 78 The menses became irregular again in August 1933 Antuitrm S 
seemed to help regulate them, but when larger and larger doses ivere required, its 
use was abandoned 

The patient then had irregular menses with periods of amenorrhea for two to 
four montlis In September 1933, one year after tlie operations, her weight had 
fallen from 129 to 100 pounds, and she then complained of marked urinary frequency 
and urgency The urine was examined and showed no pus or casts but 1 -f- albumin, 
tlie specific gravity was 1 033 Another specimen was collected in the early morning 
and showed no albumin which indicated tliat the albuminuria might be postural A 
24 hour output was then recorded and it was over 4 liters, of whicli the night speci- 
men was 1125 c c 

Several doses of pitressin were given hjpodermically and the 24 hour urinarj 
output was recorded afterwards These were 3000, 2000 and 1500 c c respectively 
Ihere was no further loss of weight after these injections, and three months later she 
had gained fiv e pounds Although the pulse rate and blood pressure did not change, 
the injections of pituitarj extract always caused a little shock and nausea and die 
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p.itient piefeired not to continue them Whole pituitaiv substance was gi\en in 
doses of 5 giains daily, but caused \ery little effect, so it was discarded 

To date, September 1934, her condition continues about the same She has 
gained no more weight Iheie is still an excessive unnarv flow wuth much urgenc\ 
at times The menstiual periods are iriegulai An osteoma de\ eloped .dong the 
crest of the left ilium which was a little tender to pressuie J he blood calcium is 
10 78 mg per cent The heait has remained entirely sLible The pulse rate has nevei 
been above 90 since the dcnerv.ition of the adrenal glands, <ind the r.ite is usually 72 
to 78 The systolic muimur at the apex is now' baiel}' audible There has neier 
been any lecurrence of the sense of palpitation, flushing, inwaid ner^ousne^>s or cold 
extremities, and theie has been no undue fatigability in spite of the loss of weight 
The patient herself is most enthusiastic about the results of the operation 

Comment 

In my expeiicnce, neuiourculatoiy asthenia has been lathei difficult to con- 
tiol w'lth medical measmcs Digitalis has little oi no effect m slowing the heart 
rate and no effect on the othei sjmptoms Sedatives such as biomides and 
barbituiates have little effect, and drugs w'liich act on the sympathetic nervous 
system, such as quinine and eigotm and eigotamme, have been of but question- 
able value In fact, the only thing that has leally helped has been about one or 
two yeais of intensive lest and convalescent treatment, and that is a foini of 
therapy that is seldom piacticable The fact that a th} roidcctomy w'as pei formed 
on this patient m 1921 and failed to cuie hei symptoms indicates once again that 
the symptoms of neui ocirculatory asthenia aie not relieved by thj i oidcctoniy 

It is veiy giatifying in this case to find a complete cuie of all the symptoms 
of neuiocnculatory asthenia by the adienal deneivation, although theic n evi- 
dence of a disturbance of the pituitary gland follow'ing the operation The fact 
that theie was an increased uiinary output w'lth a negative w'ater balance which 
appeared after the opeiation along with niegulai menses and latei amenoiihea 
when both of these factors had been veiy stable piior to the opeiation is pie- 
sumptive evidence, at least, of some hypofunction of both the anterior and 
posterior lobes of the pituitary gland 

But despite these complications, the patient’s condition has been veiy much 
bettei generally, and the abnoimahty of the ciiculation has been entirely con- 
ti oiled since the operation 


PAROXYSMAL VENTRICULAR TACHYCARDIA, REPORT OF A 
CASE ILLUSTRATING ALL THE ACCEPTED 
DIAGNOSTIC CRITERIA^ 

By Aaron E Parsonnet, M D , CM, F A C P , Ncioml, New Jciscy 

Although there is a growing tendency among recent authors to miminize 
the rarity of paroxysmal ventiicular tachycardia, nevertheless, wdien all the 
accepted criteria warranting such a diagnosis are made requisite, this type of 
abnoimal caidiac rhythm looms raiei than evei 

Ihe liteiatuie, staiting w'lth the w'oik of Lewis,^ has been materially eniiched 
b} contributions devoted to the study of paioxysmal tach 3 'cai dias, some of w'hich 
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are unquestionabl> of the ventiicular tjpe However, after careful scrutiny of 
the available material, a large percentage of the reported cases falls by the wa} - 
side as either unproved, doubtful as to point of origin, or totally worthless for 
statistical data because of lack of electrocardiographic conoboration In two 
e^.haustlve studies made by Gilchrist “ and Strauss ® the former accepts practi- 



Fig 1 Tracing taken on May 10, 1932, shoving the Upical paroxjsms of -ventricular 
tachycardia The \anations m the length o£ the ^Ilter^entncu!a^ inter\als ma\ be distincth 
obser\ed 


calK all lepDitecl cases as tine ventricular paioxcsms while the latter on the 
other hand, disposes of the majoiitc of the 65 instances recorded up to 1930 as 
distinctly doubtful There is a definite reason for such marked diversitj ' of 
opinion among careful imestigators electrocardiographic methods of examina- 
tion aie still quite recent and poor tracings and standardizations ^\ere the rule up 
to but a \er) feu }ears ago With the practically perfect modern instruments 
and, of still greater importance, the improved technic and resultant rapid handling 






1260 


AARON E PARSON NET 


of suspected patients, a paioxysm will larely escape the observei and a good 
permanent record will be secured 

The criteria wan anting the diagnosis of paioxjsmal ventiiculai tachycardia 
as outlined by Robinson and Herrmann,* must be fully met and are as follows 

1 The electiocaidiographic tracings must dcfinitel} establish the fact that 
the cardiac impulses responsible foi the lapid ventricular rate aie of distinct 
ventiicular origin 

2 The ventiiculai complexes must be both pieceded and followed by 
auiicular complexes of slowei latc 
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Schematic representation of the abo\e tracing to more clearly note the character- 
istics of the paroxysms 


3 The ventricular complexes must be abnoimal m form and, should there 
be any isolated extrasystoles piecedmg oi following the paroxysm, these must 
resemble m type the ones seen during the attack of tacltycardia 

In this connection, Robinson and Heiiniann* point out that the abnormal 
ventricular complexes alone cannot seive as proof of ventricular origin, foi then 
bizarre foim may be produced by mtraventriculai conduction disturbances If) 
however, at the termination of the pai 0x3^5111 no such disturbed conduction is 
exhibited, the unusual foim of the complexes will seive further to substantiate 
their ventnculai oiigin Robinson-’ also bi ought out the fact that, when the 
caidiac late is very fast, conduction distui bailees ma}’ often be ovei looked The 
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diagnosis of paioxysmal ventnculai tachycardia can be made still moie certain 
when, as Stiong and Levine® pointed out the rapid succession of ventiiculai 
complexes discloses a slight but neveitheless a definite irregularity of time spac- 
ing not met with in any of the other forms of paroxysmal tachycardia 

It would be useless repetition and distinctly burdensome to give a detailed 
review of the literature , this has been very ably done by Stiauss ® It is interest- 



Fig 3 Electrocardiogram obtained before the onset of the parov 3 sm 


ing to note, however, that as late as 1921, the entire number of published cases 
comprised 16, of which only six could be considered authentic The writer's 
experience has been similar for, although over 90 cases were carefully examined 
in the available literature, the data m a laige percentage tvere found unconvincing 
It IS not amiss, therefore, to present the following case of paroxysmal ven- 
tricular tachjcardia exhibiting all the essential electrocardiographic features of 
this still rathei rare arrhythmia 




1262 


AARON L PARSONNET 


Case Ri tout 

Hi'itoix F C, male, aged 63, a iiatne of tlie United States, leceiving clerk In 
occupation, was seen in consultation on May 10, 1932 His chief complaints at the 
time w'eie dyspnea upon eveition, precordial discomfort and occasional attacks of 
palpitation His family history w'as unimportant, his parents having died of old 
age and one brother and two sisters during infancj His previous history was un- 



Fig 4 Electrocardiogram taken after the paroxjsm subsided Note the isolated extra- 
systoles in each lead and compare their form with those in figure 5 


eventful, except for the usual diseases of childhood and a minor surgical operation 
for ischiorectal abscess at twenty-five He had been married 35 years, and had six 
children all living and well His wife always enjoyed good health and gave no his- 
ory o miscarriages or stillbirths He was always temperate in his habits, using 
no tobacco or alcohol and drinking tea and coffee model ately His exercise con- 
sisted chiefly in walking to and from wmrk He always enjoved a good appetite, was 
TLT™ ' '■“'’■‘"flly 'vas a v..y poor sleeper 
him for thp though dyspnea and palpitation were symptoms familiar to 

year or two, he was quite sure that these were very much aggravated 
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Since the beginning of April 1931, Avhen in the course of his work he met witli an 
accident A heavy bale of wrapping paper struck him, knocking him down and 
fracturing his right clavicle and arm , he also received a crushing blow over the left 
chest, but no ribs were broken Following this occurrence he became very short of 
breath even upon the slightest exertion, and the dyspnea would invariably be accom- 



Fig S Redrawn section of the electrocardiogram (figure 1), isolating one ventricular 
complex from each lead and comparing it with the corresponding ectopic beat in figure 4 
Note the striking structural similarity 

panied by marked precoidial pain and palpitation At times, while walking, he 
would stop short, being conscious of a sudden beginning and termination of rapid 
heart action 

Physical Examination The patient yvas 5 feet, 7 inches tall, and yveighed 170 
pounds He appeared chronically ill, very dyspneic, and slow and deliberate in his 
movements His skin was free from eruptions, dry, and had a leathery feel, his 
lips and nail-beds were moderately cyanosed Oral examination shoyved moderate 
dental sepsis, with man> teeth missing, the tongue was thickly coated The naso- 
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pli<irvn\ \\.ib notiii.il The sinuses tiaiisilluinin.itccl \\cll aiui the Iai\n\ was fieeh 
movable fliert was no llnroicl enlargftment I he eyes reacted to light and to 
accommodation tlic pupils weie legular both palpebial fissures equal J he con- 
lunctivae were cleai A well-marked arcus senilis was present 1 he oiihthalmoscopic 
examination revealed inci eased tortuosifv of the retinal vessels 

Ihe chest was well formed and disclosed no .ibnorm.il ])roinincnees or depres- 
sions but se.ittered moist rales were heard posteriorh in both h.ises 

J he heart was enoimoush enl.arged to percussion in .ill its di.uneters and the 
aoita maikedh widened Jhe lie.irt sounds were inuffled .ind toneless and the regular 
ilnthm w.is fic(iuentl\ interiupted 1)\ extiasv stoles, isolated .iiid in showers J hesc 
were deteeted with dihicult} at the r.idi.il .irterv Iheie was .i marked pulse deficit 
Liider <i moder.ite spirometne exercise test the p.itieiit hec.uiie cvanotic and ver\ 
dvspneic, showing .i verv poor myocardi.il leserve An oee.ision.il svstohe blow was 
heard at the .ipex which was also elicited over the aortic .ire.i Repeated blood pres- 
suie ie<idings aver.iged 140 svstohe .ind 40 diastolic 

rile abdomen was piominent, no masses and no ascites were noted Jhe liver 
was enlarged .ind tender to piessuie, the lower margin extending four fingers below 
the costal maigin The spleen was not palp.ible 



Fig 6 A tracing of a tjpical paroxvsnnl nnncular tachveardia inserted for com- 
parison Rote tlic practicallv clock-likc rcgularitv of the interventricular time intervals 
here as compared with the variations m the interventricular intervals as seen m figure 1 


The gemto-urinary tract, with the exception of a iiiodcratel} enl.iiged piost.ate, 
disclosed no abnormalities 

Fluoroscopic examination reve.aled a iiiarkedlv enlaiged cardiac slmdovv aortic 
in configuration, a verv' much widened aort.i .ind .in aceeiitu.ited aoitic knob The 
transverse diameter of the chest measured 29 7 cm , with .i maximum transverse 
cardiac diameter of 18 8 cm The lung fields were cle.ar Jhe di.aphi .agmatic ex- 
cursions were limited 


Laboiaioy Data The urine showed a 1 plus albumin test, a few small granular 
casts and an occasional pus cell, manv' cylindroids w'eie noted The blootl count 
showed a hemoglobin of 82 per cent with 4,400.000 led blood cells, and 9,600 white 
blood cells The differential count showed 59 polvmoiphonuclears 37 Ivmphocjtes 
and 4 eosmophiles The blood chemical tests showed a uiea nitrogen of 16 8, 
creatmine 1 5, and sugar, 95 mg per hundred cubic centimeters The Wassermann 
and Kahn tests were negative 

The electrocardiograms taken on M.ay 10, 1932 (figures 1 and 2) showed the 
ollovv/ing There were no gross errors of conduction The P-R intervals were 0 20 
^ T were upright and of high voltage in Leads I and II, and 

showing a left axial rotation Tlie T-waves were dominantly 


• ~ upiignt ana ot liigt 

! showing a left axial rotation Tlie T-waves were dominantly 

,n i 'averted in Lead III They exliibited a low take-ofi 

The donunpm^^i in Leads I and II, and inverted m Lead HI 

sv stoles rearhmo-'n every lead by showers of ventricular extra- 

} t, . rate of 210 beats per minute All the ectopic beats oiigmate fron 
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a single ventricular focus of irritability (figures 4 and 5) The aunculoventncular 
rate before the onset of the paroxysm is 90 beats per minute (Figure 3 ) 

Tbe patient is now 66 years old and has had several severe attacks of coronary 
occlusion, the paroxj'sms of ventricular taclncardia still continue at irregular 
inter\ als 


Summary 

A case of undoubted paioxjsmal ventiicular tachycardia is repoited in uhich 
all the essential criteria warranting such a diagnosis are exhibited An ex- 
haustive review of most of the available liteiature established the rarity of cases 
of this condition pioperly authenticated by satisfactory electrocardiographic 
pi oof Such proof, however, is here piesented as unmistakable evidence for the 
above diagnosis 
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THE DETROIT AND ANN ARBOR SESSIONS 

The return of the College, after ten yeais, to the city of Detroit gave to 
man} of the older membeis an opportumt} both to evaluate the progress 
of the College in this period of time and to appieciatc the many alterations 
and advances m the medical institutions of Detroit and Ann Arbor 
Changes have taken place, a noimal health} development has occurred The 
College brought to this meeting a laiger gioup of men better able to enjo} 
the richer intellcetual faie provided foi them 

In the minds of all was the memor} of the man to whom the College 
ovv'es so much, Dr Charles G Jennings Both m the development of the 
policies of the general bodv of the College and in arousing the interest of 
the medical men of Michigan in the value of the College, Dr Jennings played 
an important part He it was who transmitted to the Regents the invita- 
tions to the College from the Medical Schools, the Hospitals and the Medi- 
cal Societies of Detroit and Ann Arbor, to hold the Sessions of 1936 in 
Michigan 1 he acceptance was based in no small part upon his agreement 
to act as General Chairman The success of this meeting constitutes a 
tribute to him since much of the labor was his and since those who took up 

the burden when he dropped it were his friends and cairied out the work 
m the spirit of his wishes 

Perhaps at no meeting has there been more satisfaction among the 
Fellows both with the high quality of the General Sessions and with the 
mterest and vanety of the piogram of clinical meetings The gratitude ot 

le o e^e is ue to all who took pait in the laborious task of arranging 
this highly successful meeting 

PNEUMOCOCCbS TYPE III PNEUMONIA 

rallv Pneumococci into biological types led natu- 

nneumli a V ^ilcts of lobar 

Lr th^e disclose characteristic features which would be distinctive 

has as vet been nn^ pneumococcus This hope 

and McCall ^ of 500 ""cares Vf' m "" Plummer 

confirmatinn nf Pori.o i pueumoma adds further data in 

on mfcction with this^rpnism "’’P'>i'tant clinical facts hearing 

tha/thU'lfm'thftnt!,'; T“i‘f"“ ”1 ■" factions has shown again 

o^^tt 1 T? ; -ly about one in 

ofage Type III - 7 ™" “““ 

age^gronp rtie^anftors found in their recent study 32 8 p^eTcero'f Ty^’e HI- 
Am Jr Med Sci ,’l936yc\cr30^M9"'^ McCall, M Pneumococcus T>pe III pneumonia, 
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infections In all cases o^el 50 }ears the incidence of Ihpe III infections 
was 24 2 pel cent , w hile in cases undei 50 y ears it was only 9 4 per cent 
Since these figuics accoid ^^elI with those found in eaiher senes published 
by Cecil, Baldwin and Larsen" and h)- Blake it may be considered clearly 
demonstrated that Type III pneumonia is a lelatnely laie 'varietj before 50 
but becomes the commonest t\ pe m the elderly 

The death rate in the 500 cases of T\pe III pneumonia analyzed W'as 
42 2 per cent Tins is m very close agreement wnth the figures derived 
from other large senes It seems, how'ever, that this high death rate is 
not necessarily due entirely to the excessive virulence of the organism 
The death rate of all tvpes of pneumonia increases with each decade after 
maturity Since Type III pneumonias are common among the aged, it is 
CA ident that a part of the high death rate may be due to the lessened resist- 
ance of those attacked In the Bellevue senes Cecil, Plummer and McCall 
have found that the death rate for T>pe III cases under 40 is not signifi- 
cantly higher than that of Type I or Type IT Approximately 40 per 
cent of all the Type III cases, however, were ovei 50 yeais of age, whereas 
onl)' IS 4 per cent of the Type I cases w^ere o\er 50 and only 31 7 per cent 
of the Type II cases That the age incidence is, therefoie, a factor m 
determining a part of the high moitahty of Type III infections seems clear 
Another factor apparently is the tendency of Type III infections to at- 
tack those already debilitated by chronic disease In the present senes the 
incidence of systemic diseases, especially alcoholism and degenerative car- 
diovascular diseases, w'as 49 6 per cent Blake found that even m the 
earlier age periods this same tendency could be observed Comparable fig- 
ures given for series of Type I and Type II cases show that systemic dis- 
ease occurred in only 20 4 and 33 per cent respectively of these infections 
These considerations of the factors bearing on the virulence of the 
T)pe III pneumococcus seem of particular interest The fact that this 
organism, unlike the Type I and II pneumococci, is not infrequently found 
as an apparently harmless saprophyte m the mouths of healthy individuals 
has always raised the question as to ivhat determined its behavior in the 
cases in which it causes a highly fatal infection 

To this fundamental question no answ'er has been given, but wdien a 
more complete understanding is attained the explanation must include the 
behavior of this organism m relation to age and to chronic disease 

- Cecil, R L , Baldwin, H S , and Larsen, N P Lobar pneumonia a clinical and 
bactenologic stud\ of two thousand t 5 ped cases, Arch Int Med , 1927, xl, 253-281 

2 Blakf, F G Observation on pneumococcus Type III pneumonia, Ann Int Med , 
1931, V, 673-686 
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Laboiotoi\ Methods of the Uinttd State’; At my Edited b\ j\Iajor Jami s S Sim- 
mons and Major Li ion J Gi nt/kow ("Associate editoi ) Fouith edition 
Lea and Febiq^er, Pliiladelphia 1935 1091 pag:es Pi ice, $6 50 

Tins new edition of the Ainiv Manual lias been laigelj rewritten and consid- 
eicibly extended in scope rwent\ contributors are listed, clneflr members of tbe 
Medical Corps on the stafl of tbe U S Aimv Medical Scliool 

Tbe book is prim irilv a laboratore manual It covers in a se\ereh practical 
wxiy the usual held of medical b.ictei lology, serologj, protozoology and elimcal pathol- 
ogy, including riuantit.itive chemical anahses of the blood and urine There are also 
brief sections on mycology, on the helminths and on the more important mosquitoes 
and other aithiopod lectors, w'lth tables and ke%s to f.icihtate identilication The 
indnidual paiasites aie not described, howeeer In addition theie arc sections on the 
filtiable Mruses , chemical and bacteriological examination of watei, milk, foods and 
beierages, toxicological procedures, autopsy tcclmic .ind prepaiation of tissue sec- 
tions special methods applicable to aeterinarv medicine, and statistical methods 

'I he technic of the various laborator\ examinations is gnen in detail, and the 
undeihmg principles are clearly explained, so that the procedures can be followed 
b} teehmcians watb limited experience As a rule the authois have selected a single 
analvtieal method foi each determination with occasional!} an alternatne procedure 
In most instances the selections seem w'lsely made Rekatneh less attention is paid 
to the clinical significance of the tests except in a few instances rinis, tests of h\er 
function and of kidney function are discussed at considerable length 

In general the subjects are adequate!} coiered, and the w’ork is reasonably well 
balanced As is usually the case in books wdiich are the product of a number of con- 
tributors, some subjects seem undulv stiessed at the expense of otheis Ihe re\iewei 
regrets, for example, that only 18 pages w'ere allotted to hematologv, less than half 
the space devoted to tests of Iner function He was also unable to find a description 
of the glucose tolerance test 

On the w'hole the book is W'ell w'ritten and accurate and contains a gieat deal of 
caiefully selected, useful mfoimation It should be of great assistance to those w'ho 
are engaged in the actual performance of these piocedures P W C 

The Pi actitiono’s Ltbiaiy of Medicine and Siticiciy Supervising Editoi, Gcorgl 
Blumer, MA ("Yale), MD, FA CP David P Smith Clinical Professor of 
Medicine, Yale University School of Medicine, Consulting Ph}sician to the New' 
Haven Hospital Volume IX Ncuiologv and Psychiatiy Associate Editors, 
James C Fox, Jr , BA, M D , Associate Professor of Neurology, Yale Uni- 
■versity School of Medicine, and Ciements C Fry, BS, MD, Associate Pro- 
fessor of Psychiatry and IMental Hygiene Yale University School of IMedicine 
xlviii -f- 1234 pages, 193 illustrations D Appleton-Century Company, Inc , New' 
York 1936 Price, $10 00 a volume — - 

In the preface to this ninth volume, Ncmology and Psychiatiy, of The Piacti- 
tioncPs Libiaiy of Medicine and Suigeiy, attention is veiy properly called to the fact 
that the ultimate w'elfare of the patient w'lth a “ nervous ” disorder often depends upon 
the alertness and insight of the practitioner w'hom he first Consults To learn to 
appreciate the patient’s personality make-up, and to recognize organic disease of the 
nervous system in its clinically incipient stage are the responsibilities of the physician 
tow'ard this group of patients Thirty-nine authors have contributed the foity-one 
chapters of this liook After sections in which the general principles of behavior, 
psychopathic personalities and their manifestations, and special methods of examina- 
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tion are consideiecl, the nuliMclu.il .lifectious ot the nei\ou'5 bysteiu .ire treated accord- 
ing to a grouping based upon etiologic.al factois so fai as is possible Ibis method 
brings together conditions in resjicct to winch chfterential di.ignosis is recjuired and 
directs attention at onee to such c.iusal agencies as may be avoided or alleviated 
Thus entire sections of fiom one to six chapters each aie devoted to disease due to 
infection, to intoxication, to alimentarv deficiency and to trauma 

It is quite impossible to attempt a critical ev'aluation of the individual sections 
of this hook In a general wav it is evident that the editors liav^e secured a degree 
of uniformitv in stvle and a balance in treatment which is unusual in a wmrk to vvhicli 
there have been so manv contributors Brief historical notes giv'e added interest to 
many sections and well chosen illustrations liav^e been freelv used To those prac- 
titioners who think that neurology and psjchiatry are abstruse specialties, of but little 
application in their dailv routine this volume can be enthusiastically recommended as 
read.ible, entertaining mfoimative and stimulating It is a highly successful addition 
to The Pt actitioiici’s Ltbi ai y C V W 

Essenimis of Psychopathology By George W Henry, M D , Associate Professor 
of Psychiatrv, Cornell University Medical School ix-j-312 pages William 
Wood & Companv, Baltimore 1935 Price, $4 00 

As the author sajs, “the study of psycnopathology includes such a wide range 
of topics that It IS difficult to select those most peitinent ” to the understanding of the 
nature and causes of personality disorder He has done well in his selection and in 
12 chapters has concisely surveyed the subject No matter how biased the reader 
may be, he will find a logical presentation of the factors in the evolution of person- 
ality Sufficient case material is included to clarify his discussion This book is not 
as verbose as the usual psychiatric textbook, although the author states that lie has 
written it primarily for medical students and members of the medical profession 

Henry brings out the fact that ‘ in spite of careful and extensive study of func- 
tional illness, no pathology of the brain has been disclosed Furthermore the clinical 
manifestations of organic psychoses are little more than a caricature of the phe- 
nomena observed in functional psychoses The sequence of emotional stresses which 
is so important in the evolution of personality disorders is usually irrelevant in organic 
illness Just as mental illness is peculiar to human beings, so the associated phe- 
nomena would be possible onl> through the activity of a highly dev^eloped cerebral 
cortex ” 

The author proves the point that “ with failure to take into consideration the 
psychogenic aspects of illness, not only do physicians make serious errors in diagnosis 
but their numerous examinations and their discussions at the bedside together with 
ill-advised medical and surgical treatment may accentuate the illness itself Even 
when the physician is alert to these aspects he is inclined to divide the patients into 
two classes according to whether their illnesses are lunctional or organic Such 
classification is necessarily inaccurate because there are psychogenic elements in all 
forms of illness, so that in order to understand and to deal effectively with any illness 
the physician must determine to what extent and under what circumstances psycho- 
genic elements are present ” On the other hand “ no form of personality disorder 
offers immunity to physical illness ” 

In the X and XI chapters the author discusses psychiatric case records and 
methods of examination Every physician siiould read these chapters in order to get 
some idea of the painstaking effort necessary to proper understanding of human 
nature “ Snap diagnosis ” has no place in scientific medicine 

Tins IS not a book of diagnosis, and the reader will not find listed the clinical 
entities or any of the various reaction types which occupv the attention of the psv- 
chiatrist, but he will find a most readable volume that niav well supplement any text- 
book in medicine oi surgerv T L McC 



AWARD OF THE JOHN PHILLIPS MEMORIAL MEDAL 

FOR 1936 

DETROIT, MICHIGAN, MARCH 4, 1936 

“ After careful consideration by the Committee on Awards and upon 
its recommendation, the Board of Regents of the American College of Phy- 
sicians has awarded the John Phillips Memorial Medal for 1936 to Dr 
Eugene Marklcy Landis 

“ Di Landis exemplifies in his training and career and achievements the 
charactei istics which this College wishes to encourage in American medicine 
and for the honor of which the award of this medal was established 

“ Dr Landis, though young in years, is already old m his experience in 
the special field of medical research which he has chosen His contributions 
to scientific medicine have been numerous and important, and he holds a 
position of honor among his colleagues which has been recently recognized 
by his appointment as Assistant Professor in Medicine m the University of 
Pennsylvania 

“ The important contribution of Dr Landis has been in the field of 
capillary physiology and of edema From this his interest has been ex- 
tended to disturbances of the peripheral circulation, m which field he has 
made valuable contributions He has devised new methods for testing 
these disturbances and foi their tieatment by a very original device of al- 
ternate suction and pressure More recently be bas been active in the stud}' 
of renal disease in association with Professor Richards 

“ It is on the basis of these outstanding achievements that the award of 
the medal has been made to Dr Landis, and I have the honor and the privi- 
lege, on behalf of the Board of Regents, to bestow upon you, Dr Eugene 
Markley Landis, the John Phillips Memorial Medal for 1936 ” 


Presentation address bj" Dr James Alex Miller, President of the American College 
of Physicians at the Annual Convocation 


COLLEGE NEWS NOTES 


The following Fellows of the College have become Life Members, making a total 
of 61 to date 

Dr Anna Weld, Rockford, 111 
Dr Estes Nichols, Portland, Maine 
Dr William H Watters, Miami, Fla 


Gifts to the Collegf Lidrary 

Di J W Torbett (Fellow), Marlin, Texas — one book, “ Pastime Poems of a 
Busy Doctor ” Dr Torbett’s book is autographed “ To the Doctors of the American 
College of Physicians ” 

Dr William R Brooksher (Fellow), Fort Smith, Ark — one reprint 
Dr Gerald M Cline (Fellow), Bloomington, 111 — one reprint 
Dr Archibald L Hoyne (Fellow), Chicago, 111 — two reprints 
Dr Manfred Kraemer (Fellow), Newark, N J — seven reprints 
Dr William LeFevre (Fellow), Muskegon, Mich — one reprint 
Di Alfred J Scott, Jr (Fellow), Los Angeles, Calif — one reprint 
Dr Sidney A Slater (Fellow), Worthington, Minn — two reprints 
Dr Ramon M Suarez (Fellow), Santurce, P R — two reprints 
Dr John W Williams (Fellow), Cambridge, Mass — eighteen reprints 
Dr Robert B Wood (Fellow), KnoxMlle, Tenn — one reprint 
Di Jacob Greenstein (Associate), Providence, R I — one reprint 


Dr Heibert T Kelly (Fellow), Philadelphia, Pa, was guest speaker, February 
5, at the meeting of the Luzerne County Medical Society at Wilkes-Barre, Pa , his 
subject being “ J he Early Diagnosis and Treatment of Diabetes ” 


Dr Robert B Radi (Fellow), formerly Physician, Students’ Health Service, Uni- 
1 ersity of Minnesota, and Assistant Professor in the Department of Preventive Medi- 
cine and Public Health, University of Minnesota Medical School, is now associated 
with the Quain and Ranistad Clinic at Bismarck, N D 


Dr John Russell Twiss (Fellow), New York City, Associate in Medicine, New 
York Post-Graduate Medical School and Hospital, Columbia University, has recently 
become Assistant Attending Physician, Gouverneur Hospital 


Di William C Voorsanger (Fellow) has been appointed to the Health Advisory 
Boaid of the Citj and County of San Francisco 


Dr Rajmond W Swinnev (Fellow) is chief of the medical staff of the Long 
Beach Communlt^ Hospitd and has recently been elected Secretary of the Harbour 
Branch of the Los Angeles County Medical SocieU 
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COLLIXn NEWS NOTES 


Under the Governorship of Dr L E ViKo, tlie Utah niemhers of the Aniencan 
College of Physicians held a sectional meeting at Salt L.ike City during the latter 
part of January 


Under the Governorship of Dr Adolph Sachs, members of the American College 
of Phvsicians held a sectional meeting for the State of Nebraska on January 30, 1936, 
at Omaha Dr Augustus Pohlman, Piofessor of Anatonn at Creighton Unnersitv 
Medical College, addressed the group on “The Phjsiolog} of the Ljmphatic S^stem” 
Foitv members were piesent, ^arlous committees \\ere cippointed and a plan diawn up 
foi meetings each year, alternating between Omaha and Lincoln 


Di Albert A Ravmond has resigned from the Rockefeller Institute of i^Iedical 
Reseaich wnth wdiieh he had been connected foi the past nine >ears to accept the 
appointment as Diiectoi of the Reseaich Laboratories of G D Searlc &. Co , Chicago 


Dr William D Weis (Fellow), Ciown Point, Ind , is Health Commissionei of 
Lake County Lake County is the first and only Count\ in the State of Indiana ha\- 
ing an all-time Health Department personnel consisting of the Health Commissioner, 
Sanitary Inspector, four nurses and a clerk 


The Ihirty-Second Annual Congress on Medical Education, Medical Licensure 
and Hospitals w'as held at Chicago, February 17 and 18, 1936 Fellows of the College 
who contributed to the program appear below' 

Di Walter L Biernng, Des Moines, low'a — “Consistency ^ersus Chaos in Iiledi- 
cal Education and Licensure ” 

Dr James S McLester, Birmingham, Ala — “ The Personal Characteristics of 
the 1 eacher ’’ 

Dr Nathan B Van Etten, New’ York, N Y — “What Is the Social Objective 
of the Young Physician^” 

Dr William D Cutter, Chicago, III — “ The Federation and the Surve\ of JMedi- 
cal Schools ” 

Dr Harold Rypins, Albany, N Y — “Final Objective — The Federation of State 
Medical Boards ” 

Dr Howard T Karsner, Cleveland, Ohio — “ The Laboratorj' of Pathology in the 
Small Hospital ” 

Dr W McKim Marriott, St Louis, Mo — “Newer Points of View' Concerning 
the Use of the Outpatient Department in Medical Education ” 

Dr Arthur C Morgan, Philadelphia, Pa — “ Aggressive versus Passive Attitudes 
of State Board Members ” , 

Other Fellows of the College w'ho participated in the official discussions or as 
presiding officers included Dr Merritte W Ireland, Washington, D C , Dr Waller 
S Leathers, Nashville, Tenn , Dr Roscoe L Sensenich, South Bend, Ind , Dr Wil- 
burt C Davison, Durham, N C , Dr John Wyckoff, New' York, N Y , and Di Wil- 
lard C Rappleye, New York, N Y 


Drs Anthony Bassler (Fellow), Max Einhorn (Fellow') and Samuel W-eiss (Fel- 
low ) have been selected as the three American phj'sicians W'ho have been named 
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honorary members of the Belgian Gastroenterological Society All three are also 
Fellows of the National Society for the Advancement of Gastroenterology 


Di Anthony Bassler (Fellow) has been elected President of the National Society 
for the Advancement of Gastroenterology, President of the Ameiican Committee and 
United States Delegate to the International Society of Gastroenterology and Vice- 
Chairman of the Gastroenterological Section of the Pan American Congress 


Dr Joseph H Barach (Fellow), Pittsburgh, Pa, has been elected a niembei of 
Ihe Society of the Sigma Xi 


ELECTIONS TO FELLOWSHIP 

Deccmbci 15, 1935 


Candidates 

James Alto Ward, Birmingham 
James Harold Watkins, Monlgomeri 


Sponsors 

Alabama 

William C Blake, A B Craddock, Fred \\ Wilker- 
son 

C C Bass, Philip H Jones, John H Musser, Fred 
W Wilkerson 


Virgil Guy Presson, Tucson 


Arizona 

S C Davis, Charles S Kibler, W Warner Watkins 


Arkansas 

Jesse Dean Rilev, State Sanatorium F O Mahony, George B Fletcher, Oliver C Melson 


CALirORMA 

Eaton MacLeod MacKay, La Jolla Burrell O Raulston, E Richmond Ware, F M 

Pottenger, James F Churchill 

Rudolph Herbert Sundberg, San Diego Lvell C Kinney, C Ray Lounsberry, James F 

Churchill 

Percival Allen Grav, Jr , Santa Barbara William D Sansum, Harrv E Henderson, James F 

Churchill 

Robert Animiel Hare, Santa Barbara William D Sansum, Franklin R Nu^um, James F 

Churchill 


Ward Darlev, Den\er 


Color too - 

Clough T Burnett, Janies R Arneill, Gerald B 
Webb 


Connecticut 

Robert S Starr, Hartford J Elder Hutchison, G Gardiner Russell, Henr\ F 

Stoll 

Samuel Julius Chernaik, New Britain C Brewster Brainard, O G Wiedman, Henr\ F 

Stoll 



1274 
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Candidates Sponsors 

William Barclay lerhune, Jr, Kew t Charles Rurlim’anic, I rancis (, Blahc, llcnr\ I' 
Canaan Stoll 

Arthur Hartt Jackson, Washington I rancis G Blake, (J G \\ ledinan, Henry F Stoll 


Mluicai 

George C Beach, I ort I eatenworth, 
Kan 

Coleridge Lningstone Beaven, Den\er, 
Colo 

Samuel McPherson Browne, San An- 
tonio, 1 e\ 

George Burgess Foster, Jr , Denver, 
Colo 

Frederick Hultman Foucar, Washing- 
ton, D C 

Arthur Ra\ mond Gaines, Deiu er, Colo 


Coups, U S Ainn 
Charles R Rev nolds 

E I Cook, William C Pollock, Charles R Reynolds 
Charles R Rev nolds 
Charles R Reymolds 

Wallace M Yater, Ravmond O Dart, Charles R 
Rey nolds 

E L Cook, ^\llhamC Pollock, Charles R Reynolds 


Ml Die VI 

Clvde Wyndham Brunson, San Pedro, 
Calif 

LvleJ Roberts, Washington, D C 

William W^avne Wickersham, Philadel- 
phia, Pa 


Coups, U S N \\ v 
C S Butler, Percev'al S Rossiter 

Paul F Dickens, W W^ Ilaigrxve, Percev d S 
Rossiter 

W alter M Anderson, John H Ch imbers, Perceval S 
Rossiter 


Disiuict 01 COLUMniV 

W'llliam McCormick Ballinger, W'ash- W'ni Gerry' Morgan, Tomas Cajigas, W'allace M 
ington Yater 

John A Reed, W^ashington Wblliam J Mallory', Wbiham A White, W^ni Gerry' 

Morgan, Wallace M Yater 

Fl OUIDV 

Kenneth Phillips, Miami Whiham Henry' Wkatters, P B W^elch, Turner Z 

Cason 


Emil W^eiss, Chicago 

Maxim Poliak, Peoria 

Harold Conrad Ochsnei , W^aukegan 


IlI INOlS 

Isadore M Trace, Maximilian J Hubenv , James G 
Carr 

Wblliam H W^alsh, George Parker, Samuel E Mun- 
son 

H Milton Conner, Arthur E Mahle, James G Carr 


low \ 

Elmer E Kottke, Des Moines John H Peck, Tom B Thiockmorton, Weaker L 

Bierring 


Carl Hale Fortune, Lexington 
George Earle Wakerhn, Louisville 
Benjamin Lane Brock, W^averly' Hills 


Kentuckv 

Charles N Kavanaugh, John Harvev, Chauncey W^ 
Dow den 

J Murray Kinsman, John W^alker Moore, Chauncey 
W Dovvden 

J Murray Kinsman, Morris Flexner, Chauncey W^ 
Dovvden 
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Candidates 

Thomas Everett Strain, Shreveport 
Clarence Hungerford Webb, Shreveport 

Edward Alfred Greco, Portland 

Gerardo M Balboni, Boston 

Reginald Fit?, Boston 

Allen Sheppard Johnson, Springfield 

Horace Kimball Richardson, Stock- 
bridge 

Harold Riche Roehm, Birmingham 
Harold Abraham Robinson, Detroit 

Dwight Locke Wilbur, Rochester 
Russell M Whlder, Rochester 

Ferdinand Ripley Schemm, Great Falls 

Frank Lowell Dunn, Omaha 

Law rence Parsons, Reno 


Sponsors 

Louisian \ 

W^ S Kerim, T E Williams, Joseph E Knighton 
T P Llo^d, D H Duncan, Joseph E Knighton 

Maim 

Francis J W''elch, John R Hamel, Edwin \Y 
Gehring 

VSS VCHUSETTS 

Chester M Jones, Donald S King, James H Means, 
William B Breed 

Charles F Martin, James H Means, Roger I Lee 
Laurence D Chapin, George L Steele, Whlliam B 
Breed 

Austen Fox Riggs, Sydnej' R Miller, James Alex 
Miller, W'llliam B Breed 

Michig \n 

W'alterM Simpson, Carl V W^eller, James D Bruce 
William H Gordon, Henry R Carstens, James D 
Bruce 

Minnesota 

George E Brown (Deceased), E V Allen, Edward L 
Tuohy 

George E Brown (Deceased), Herbert Z Giffin, 
Edward L Tuohy 

Montan v 

Harold W' Gregg, Ernest D Hitchcock, Louis H 
Fligman 

Nebraskv 

J A Henske, John R Kle\ la, Adolph Sachs 
Nev\da 

John C Ruddock, W'llliam H Leake, Egerton L 
Crispin 


New Jerset 

Manfred Kraemer, Newark Edward C Klein, Jr , Lewis W'' Brown, Clarence L 

Andrews 


New York 

Max Mensch, Brooklj n Philip I Nash, Thomas J Longo, Luther F Warren, 

Robert A Cooke 

Samuel Arthur Vogel, Buffalo Nelson G Russell, A H '\aron, Allen A Jones 

Ida J Mintzer, Jamaica Luvia Wfillard, Marshall C Pease, Luther F War- 

ren, Robert A Cooke 

Robert L Lev\ , New’ York W'alter VJ Palmer, W^illard C Rappleye, Robert \ 

Cooke 

James Rubeo Lisa, New York Daxid S Likelj, Harlow Brooks, Robert \ Cooke 
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Candidate'; Sponsors 

How -ircl Francis Shaltuck, New York Arthur F Clnce, \V P Anderton, Robert A Cooke 
R Garfield Sn\der, New York Harlow Brooks, Enianucl Libnian, Robert A Cooke 

North Carolina 

George Curtis Cruiiip, 'XsIicmIIl '\ B Criddock, Walter R Johnson, Charles 11 

Cocke 

\\illiiniRa\ (irillin, \slie\ille Piul I! Ringer, Walter R Johnson, Charles H 

Cocke 

Roiuh Horton Hardin, Banner Clk Coitc L Sherrill, James W Vernon, Charles H 

Cocke 

Uunc in \\aldo Holt, Greensboro AXingate M lohnson, J K Pepper, Charles H 

Cocke 

J nine W Uickie, Southern Pines P P McCain, Paul 11 Ringer, Charles 11 Cocke 

Ohio 

IrinkJ Dorm, Cle\ eland Rich ird Dc\ter, Edgar P McNamce, \ B Brower 

Joseph Marchant Ha 3 nian, Jr, Clc\e Thomas Pitz-llugh, Jr, Alfred Stengel, A B 
land Brower 

Orlgon 

George Wilber Millett, Portland John H Eit^gibbon, Homer P Rush, 1 Homer 

Coffen 

Plnns\l\ AMA 

Ruth Walker Wilson, Bea\er R R Snowden, C Howard Marc\, E Bosworth 

McCrcadv 

Nathan Blumberg, Philadelphia Joseph C Doane.A M Ornsteen, E J G Beardslev 

Nathan Harrj' Einhorii, Philadelphia Leonard G Rowntree, Judson Daland, E J G 

Beardsie\ 

Samuel G Shepherd, Philadelphia James E lallev, Joseph T Beardwood, Jr , William 

D Stroud, E J G Beardslev 

Tn\AS 

Earl Jones, Brow nw'ood I C Terrell, John G Young, Charles T Stone 

Henrj' Franklin Carman, Dallas Henry i\ I Winans, C IM Grigsbv, Charles T Stone 

Virginia 

Harold Walter Potter, Newport News Walter B Martin, Beverle\ R Tucker, J Morrison 

Hutcheson 

Wyndham Bolling Blanton, Richmond R Einlev Ga^le, Jr, Dean B Cole, J Morrison 

Hutcheson 

Douglas Gordon Chapman, Richmond Charles M Caravati, Dean B Cole, J Morrison 

Hutcheson 

Wisconsin 

Guv Walter Carlson, Appleton Otho A Fiedler, Frednch Eigenberger, Rock 

Slej ster 

Canada 

Alberta 

Percy Harry Sprague, Edmonton Albert M Snell, F A Willius, Edward L Tuohy 
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Candidates Sponsors 

Mexico, D F 

Fernando Ocaranza, Mexico City William D Nimeh, John J Sparks, Charles T Stone 

Chiva 

Mason Presslv Young, Soochow P P McCain, Edgar A Hines, Robert Wilson 

S\RIA 

Edward Lewis Turner, Beirut Joseph L Miller, George H Coleman, Arthur R 

Elliott 


ELECTIONS TO ASSOCIATESHIP 

Dccemba 15, 1935 

Al VRAM V 

James Bow ron McLester, Birmingham Groesbeck Walsh, H Cliff Sauls, Fred W Wilkerson 

California 

Bernard Edward McGovern, San Diego William Egbert Robertson, Gerald B Webb, Fran- 
cis M Pottenger, James F Churchill 

Thomas Hodge McGavack, San Fran- Dudley W Bennett, Stacy R Mettier, William J 
cisco Kerr, Hans Lisser 

Edwin Eugene Ziegler, San Francisco Marius B Marcellus, Audley O Sanders, Hans 

Lisser, Charles M Griffith 

Colorado 

Paul A Draper, Colorado Springs A Lee Briskman, John A Sevier, Gerald B Webb 

Henry Wendell Maly, Colorado Springs A Lee Briskman, John A Sevier, Gerald B Webb 

Wilham Corr Service, Colorado Springs G Burton Gilbert, John A Sevier, Gerald B Webb 

Connecticut 

John S Staneslow , Waterbury John H Foster, J Harold Root, Henrv F Stoll 

Maurice Timothv Root, West Hartford J Elder Hutchison, John A Wentworth, Henr> F 

Stoll 

Medical Corps, U S Army 

James Brent Anderson, Fort Sam Hous William H Allen, Henry C Coburn, Jr , Charles R 
ton, Tex Revnolds 

Forrest Ralph Ostrander, Fort Sam William H Allen, Henr> C Coburn, Jr , Charles R 
Houston, Tex Revnolds 

Stuart Gross Smith, Denver, Colo Everett L Cook, Wilham C Pollock, Charles R 

Rej nolds 

John M Welch, Washington, D C Charles R Re\ nolds 

Dwight Moody Young, Denver, Colo William C Pollock, Everett L Cook, Charles R 

Rex nolds 

Medic \b Corps, U S Nyy'y 

George Arthur Cann, San Diego, Calif Edward C White, Whiter A Vogelsang, Perceval S 

Rossiter 
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Candidates Sponsors 

U S PuBi ic Hi ai th Sr RVicr 

Ralph Emmett Porter, Fort Stanton, Mcldrum K Wvider, J R Van Attn, LeRov S 
N M Peters, Hugh S Gumming 

Thomas Haze Tomlinson, Jr , Fort Stan- Meldrum K Wylder, LeRov S Peters, Hugh S 
ton, N M Gumming 

District oi Golumbia 

Frank Stephen Hor\ath, Washington James Alexander L\on, Tomas Gajigas, Wallace M 

Yater 

George I ouis Wellei, Jr , Washington Walter A Blocdorn, Waller Freeman, William Gerr)' 

Morgan, Wall ice M Yater 

Fi OKiua 

W liliam Glenn Post, Jr , St Petersburg Roscoe H KnoMlton, Arnold S Anderson, T Z 

Gasoil 

GroKGi \ 

John B Fitts, H GlifT Sauls, Glenville Giddmgs 
John B Fitts, H Gliff Sauls, Glenville Giddings 
John B Fitts, H Glifl Sauls, Glenville Giddings 
John B Fitts, H Ghff Sauls, Glenville Giddings 
H Gliff Sauls, John B Fitts, Glenville Giddings 
John B Fitts, H Ghff Sauls, Glenville Giddings 
John B Fitts, H Gliff Sauls, Glenville Giddings 

IlIlNOIS 

Glarence J McMullen, Oak Park Hugh A McGuigan, Arthur E Mahle, James G 

Garr 

Emmet Forrest Peaison, Springfield Jacob J Singer, Alfred Goldman, David P Barr, 

Samuel E Munson 

Iowa 

Richard Oscar Pfaff, Des Moines Harry A Gollins, Edward W Anderson, Walter L 

Bierring, Tom B Throckmorton 

Fred Sternagel, Valle}' Junction John H Peck, Ghristian B Luginbuhl, Walter L 

Biernng 

Kansas 

Fred Ernest Angle, Kansas Gity Peter T Bohan, Howard E Marchbanks, Thomas 

T Holt 

Kcntucky 

J Murray Kinsman, John Walker Moore, Ghauncev 
W Dow den 

Morris Flexner, J Murray Kinsman, Ghauncev W 
Dowden 

Massachusetts 

Thomas Sterling Glaiborne, Boston Lewis M Hurxthal, Frank N Allan, William B 

Breed 

Milton James Quinn, Winchester Frederick T Lord, Donald S King, James H Means, 

William B Breed 


Marion Force Beard, Louisville 
Max L Garon, Louisville 


Launcelot Minor Blackford, Atlanta 
\\illiam Howell Kiser, Jr , Atlanta 
Y ilham Rudy Minnich, Atlanta 
Thomas Fort Sellers, Atlanta 
Garter Smith, Atlanta 
Richard Blanton Wilson, Atlanta 
Hartwell Joiner, Gainesville 
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Candidates 

Bruce Hutchinson Douglas, Detroit 
David J Sandweiss, Detroit 

William Arnold Stafne, Moorhead 
Howard Miller Odel, Rochester 
Martin Van Buren Teem Rochester 

Hyman I Spector, St Louis 

Joseph Daniel McCarthy, Omaha 

Harold Korb Eynon, Collingswood 
Louis Leo Perkel, Jersey Clt^ 

Charles S Byron, Brooklyn 

Paul Chadbourne Eschweiler, Brooklyn 

Mendel Jacobi, Brooklyn 

William August Lange, Brooklyn 

Bernard Sternberg, Brooklyn 

John Josiah Maisel, Buffalo 

Nelson W Strohm, Buffalo 
Alexander Scott Dowling, Corning 
Harry Clifford Oard, Jamaica 

Louis Ashley Van Kleeck, Manhasset 

Anthony C Cipollaro, New York 

Julia V Lichtenstein, New York 

Cornelius Horace Traeger, New \ork 


Sponsors 

Michigan 

William A Evans, Lawrence Reynolds, Charles G 
Jennings, James D Bruce 
William H Gordon, Hugo A Freund, James D 
Bruce 

Minnesota 

George E Brown (deceased), Bayard T Horton, 
Edward L Tuohy 

George B Eusterman, Henry W Woltman, Edward 
L Tuohj 

Bayard T Horton, Harrj L Smith, Edward L 
Tuoh\ 

Missouri 

Daniel L Sexton, Joseph F Bredeck, David P Barr, 
A Comingo Griffith 

Nebraska 

Warren Thompson, John R Kleyla, Adolph Sachs 
New Jersey 

Grant 0 Favorite, Dunne W Kirby, William D 
Stroud, Clarence L Andrews 
Abraham E Jaffin, Berthold S Poliak, Clarence L 
Andrews 

Nrw' York 

Simon R Blatteis, Henry Joachim, Luther F War- 
ren, Robert A Cooke 

Frank Bethel Cross, Joshua M Van Cott, Robert A 
Cooke 

Maurice J Dattelbaum, Irxang J Sands, Luther F 
Warren, Robert A Cooke 
Eugene S Dalton, Foster Murray, James Alex 
Miller, Robert A Cooke 

David Gingold, Henry Joachim, Luther F Warren, 
Robert A Cooke 

George E Brown (deceased), Fredrick A Willms, 
Edward L Tuohj.AllenA Jones 
Nelson G Russell, Carroll J Roberts, Allen A Jones 
How’ard T Karsner, Carl J Wiggers, Allen A Jones 
Carl Boettiger, Ernest E Keet, Luther F Warren, 
Robert A Cooke 

Carl Boettiger, Goodwin A Distler, Luther F 
Warren, Robert A Cooke 
Walter G Lough, David Stanle> Likeh , Robert A 
Cooke 

Henrj' T Chickering, Carl H Greene, James Alex 
Miller, Robert A Cooke 

Harlow Brooks, Emanuel Libman, Robert A Cooke 
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Candidates Sponsors 

North Caroiina 

Julian Meade Ruffin, Durham Paul K Whitaker, William B Kinlaw, Charles H 

Cocke 

Edward Sandling King, Wike Eorest \erneS CaMiiess, riuirman D Kitchin, Charles II 

Cocke 


Charles S Greene, Canton 
Dale Pettigrew Osborn, Cincinnati 
\\'ilham Orville Rame\ , Cincinnati 

Paj Atkinson I ere\re, Cle\ eland 
Morris Deitchman, \oungstown 


John B More^, Ada 

Ralph Bowen, Oklahoma Cit\ 
Homer Albert Ruprccht, Tulsa 


Ohio 

loscph H Barach, lliram B Weiss, A B Brower 
Oscar Berghausen, Jacob L Tuechter, A B Brower 
David A 1 ticker, Jr, John H Ska\Ieni, A B 
Brow cr 

Henrj J John, Charles L Hartsock, A B Brower 
William II Bunn, Cohn R Clark, A B Brower 

Oklahoma 

George E Brown (deceased), Nelson W'^ Barker, Lea 
\ RieK 

IIcnr\ II Turner, Lewis J Moorman, Lea A RieK 
Russell C Pigford, W illiani J Bryan, Jr , Lea A 
RieK 


Ori gos 

Whllard Fletcher Hollenbeck, Portland John 11 Eit/gibbon, Homer P Rush, T Homer 

CofTen 

Merle W Moore, Portland Homer P Rush, Frank R Mount, T Homer CofTen 


Robert Sloan Lucas, Butler 

Constantine P Faller, Harrisburg 
John 0 W^oods, New Castle 

John Trimble Eads, Philadelphia 

Harold R Keeler, Philadelphia 

Charles Fay Nichols, Philadelphia 

Earl Francis Kelley, Pawtucket 
Russell Stanton Brav, Providence 

Francis Eugene Zemp, Columbia 

W^ilham Bluford Adamson, Abilene 


Pi nnstltama 

Jacob C Atwell, Lester Hollander, E Bosworth 
McCready 

Jesse L Lenker, S Calvin Smith, E J G Beardslet 

WHync W Bissell, Ehah Kaplan, E Bosworth 
McCreadj 

Edward S Dillon, Samuel B Scholi', Jr , E J G 
Beardsley 

Thomas Klein, Charles C W^olferth, George Morns 
Piersol, E J G Beardslet 

Thomas Klein, Russell S Boles, Whlliam D Stroud, 
E J G Beardsley 

Rhode Island 

John F Kenney, Charles F Gormh , Ale\ander M 
Burgess 

Herman A Lawson, Isaac Gerber, Alexander M 
Burgess 

South C vroi ina 

J Heyward Gibbes, Hugh Smith, Robert Whlson 
Texas 

Erie D Sellers, Frederick E Hudson, Charles T 
Stone 
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Candidates Sponsors 

James John Gorman, El Paso Orville E Egbert, James W Laws, Charles T Stone 

Joseph Fielding McVeigh, Fort Worth Will S Horn, Truman C Terrell, Charles T Stone 

Edward Randall, Jr , Galveston Titus H Hams, Bovd Reading, Charles T Stone 

Frances Ralston Vanzant, Houston Walter C Alvarez, George B Eusterman, Edward 

L Tuohv 

William Grady Mitchell, San Angelo Albert W^ Bromer, Ross V Patterson, William D 

Stroud, E J G Beardslet 

Julian Co\ Barton, San Antonio Lee Rice, John H Musser Charles T Stone 

William Walton Bondurant, San Anto- Lee Rice, Joe Kopeckv, Charles T Stone 
mo 

Edgar Marion MePeak, San Antonio Lee Rice, Hugh J Morgan, Charles T Stone 

David Robert Sacks, San Antonio Lee Rice, George R Herrmann, Charles T Stone 

ViRGIMt 

James Newton \\ ilhams, Richmond R Finlet Ga\le, Jr, Dean B Cole, J Morrison 

Hutcheson 

W ASHINGTON 

Cecil Loveland Morrow , Seattle Charles E Watts, Delbert H Nickson, Frederick 

Epplen (deceased) 

Wdst Virgin! t 

J Morrison Hutcheson, R Finley Gaale, Jr, John 
N Simpson 

Albert M Snell, James F Weir, John N Simpson 
Delivan A MacGregor, John A Toomei, John N 
Simpson 

WISCONSIN 

Marcos Fernan-Nunez, Milwaukee Francis D Murphv, Whlliam J Egan, Rock Sleyster 

John C Grill, Milwaukee Joseph Lettenberger, Francis D Murpha, Rock 

Sleyster 


Dudley Curtis Ashton, Beckley 

Charles B Chapman, Welch 
Howard Russell Sauder, W''heelmg 
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OBH U ARIES 

DR JOHN LEONARD ECKEL 

From the EiK 5 clopcdui of Amciicdn Biogiaplij A\e Icain that our much 
beloved confrete, Dr John Lconaid Eckel, mIio died November 26, 1935, 
was born m Perrysburg, Ohio, April 28, 1880 He graduated in medicine 
at the School of Medicine, Unnersity of Buffalo, m 1907 He interned 
at the East Manhattan State Hospital, New York City, and t\as Junior 
Assistant Ph)sician there in 1908-09 He held the same post at the Buffalo 
State Hospital, 1909-10, and was senior assistant physician at the same hos- 
pital, 1910-11 September 1911, he went to the University of Berlin and 
\\orked m nervous and mental diseases for two semesters under Professors 
Oppenheim, Ziehn and Jacobson He also w'orked in the Umversit} of 
Munich under Profcssois Alzheimer and Kraepelin He spent one semester 
at the University of London, Queen’s Square Hospital, for nervous and 
mental diseases undei Professors Gordon Holmes, S A K Wilson, Far- 
quhar. Buzzard, PurAcs Stewart and Frederick Batten Returning to Buf- 
falo in 1913, he began a piactice limited to nerious and mental diseases and 
was soon put on the loster of the kledical School of the University of 
Buffalo He w^as Associate Professor of Neurology and Assistant Pro- 
fessor of Psychiatry 

Dr Eckel went to Vienna for further scientific research and clinical 
w'ork under Professor Wagner von Jauregg and his assistants, Pappenheim 
and Schilder His research w'ork w’as done wuth Professor Otto Marburg, 
Director of the Neuropathological Laboratory It was there Dr Eckel’s 
research w^ork “ Encephalitis Acutissima ” w'as published m the “ Jahrbuch ” 
in January 1926 This w^as an outstanding bit of work wdnch w^as widely 
quoted, referred to and favorably mentioned in European medical journals 
lie did much research w'ork with Dr N W Winkelman of the University 
of Pennsylvania and Temple Umvcisity, Philadelphia, going to Philadelphia 
every month for ovei 15 years Several of the most valuable articles he 
WTote w'^ere in collaboration wuth Di Winkelman 

Dr Eckel was attending and consulting neurologist and psychiatrist to 
the Buffalo General Hospital, Millaid Fillmore Hospital, Memorial Hos- 
pital, Our Lady of Victory Hospital, Buffalo City Hospital, Sister’s Hos- 
pital, Providence Retreat, Crippled Children’s Guild, Emergency Hospital 
and J N Adam Memorial Hospital at Perrysburg, N Y 

He was a member of the American College of Physicians, The Buffalo 
Academy of Medicine, Erie County and New' York State Medical Societies, 
Ameiican Medical Association, American Psychiatric Association, Amer- 
ican Neurological Association, American Association foi Research in Ner- 
vous and Mental Diseases, New York Neurological Society, Philadelphia 
Neurological Society, Central Neuio- Psychiatric Association, Buffalo 
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Neuro-Psychiatric Society, Pan-x\merican Medical Association and the 

American Association for the Advancement of Science and held important 

% 

offices m many of these organizations 

Dr Eckel was asked to read papers at the following meetings the 
British and American Neurological Societies, London, July 28, 1927, the 
First International Congress on Neurology in Berne, Switzerland. Sep- 
tember 3, 1931, the Pan-American Medical Congress m Dallas, Texas 
Ma}, 1933, the Pan-American Floating Congress, Match, 1934, the Sec- 
ond International Congress on Neurolog) in London, August 1, 1935, etc 
During the World War, Dr Eckel held the commission of Captain in 
the U S Army 

He was a member of the Saturn Club, the Unn ersity Club, the Buftalo 
Club, the Torch Club and many other social and fraternal organizations 
John Leonard Eckel had personal charm of manner which won mam 
friends He was sound m his work and practice and thorough m his clinical 
approach, possessed of a sunny nature with a winning smile and presence, 
comforting to the sick, yet, withal, inspiring confidence and trust 

His death was almost a tragedy He apparently did not realize he uas 
ill but had precordial and epigastric pain a few days before his sudden death 
Fie went, however, to see some of his patients and wlnle sitting beside one 
of them while two nurses stood by, according to the account gnen m the 
Cou)icr-Expics<;, “ he straightened m his chair, sighed and died ” 

Allen A Jones, M D , F A C P , 
Governor for Western New York 


DR FIENRY FINLAY HYNDMAN 

Dr Henry Finlay Hyndman (Associate), Wichita, Kansas, died on 
October 31, 1935, of diabetes melhtus, aged, 49 years 

Dr Hyndman was born in Adrian, Illinois, May 4, 1886 He received 
the degree of Bachelor of Arts from the University of Kansas, m 1908, and 
the degree of Doctor of Medicine from the Medical School of that institu- 
tion 111 1910 

Dr Hyndman devoted his practice to internal medicine but was es- 
pecially interested in diabetes He was a member of the staff of St Luke s 
Hospital, Wellington, Kansas, 1911-18, member of staff, Wichita Hospital, 
1918 to date, chief of service and member of Executne Council of the staff 
of Sedgwick County Chanty Hospital of Wichita, from 1933 to date, and 
a member of the medical ser\ ice and President of Staff of Wesley Hospital 
Wichita, from 1929 to date He was a member, also, of the Sedo-wick 
County kledical Society, Kansas State Fledical Society, Nu Sigma Nti 
Fraternity, a Fellow of the American Medical Association, and had been 
an Associate of the American College of Plnsicians since December 16 
1934 
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“Dr I-Iyndman stood for and piacticed the highest principles in his 
profession He loved his work and was iinwaivering in his endeavor to 
live tip to the professional code of ethics He was never heard to speak 
dispaiagingly of any colleague’s work oi character Basically he was one of 
that gioup of disappeaiing plnsicians — the family doctor Of recent years, 
however, he devoted most of his time to the care of diabetics and was one 
of the foremost men m this type of \\ork in Kansas Our Societ} has 

lost an enthusiastic and progiessnt member and Me all have lost a dear 
friend, and a counsellor ” — Medical Bulletin of The Sedgwick County Medi- 
cal Societ} 


DR WILLIAM KRAUSS 

Dr William Krauss (Fellow), Meridian, Miss, died December 21, 
1935, in the Gartly-Ramsay Hospital, Memphis, of carcinosis originating 
m x-ray burns of the hand , aged, 74 years 

Dr Krauss w^as born m Bavaria He graduated from the Memphis 
College of Pharmacy m 1883 He then attended the Memphis Hospital 
Medical College, graduating in 1889 He pursued postgraduate study in 
histolog}% pathology and bacteriolog}' at the Unnersity of Kiel and at the 
University of Wurzburg Fie w'as successively Assistant in Anatomy, 
Instructor in Chemistry, Histolog}^ Pathology and Bacteriology at the , 
Memphis Flospital Medical College betw'een 1890 and 1903 Fie became 
Dean and Professor of Pathology in the Medical Department of the Uni 
versity of Mississippi, 1909-10, after having served as Professor of Path- 
ology and Tropical Medicine in the College of Physicians and Surgeons 
Memphis, 1906-09 From 1912 to 1929, he was Professor of Tropical 
Medicine at the University of Tennessee College of Medicine He was at 
one time Secretary of the Board of Flealth of Memphis, also, acting Assis- 
tant Surgeon m the U S Public Flealth and Marine Hospital Ser\ice, 
serving as diagnostician during the yellow' fever epidemic in 1897-98 and in 
1905 At one time he was Director of Laboratories, Memphis City Health 
Department, and just previous to his death had been with the Stingily Lab- 
oratories, Meridian, AIiss , in the capacity of Directoi of the x-ray depart- 
ment and of the laboratories proper 

Dr Krauss w'as a past President of the Memphis and Shelby County 
Medical Society, a past President of the West Tennessee Medical and Sui- 
gical Association, a member of the Mississippi State Medical Society, 
Southern Medical Association and the American Medical Association 
At various times he seived on the staffs of the Memphis General, Baptist 
and St Joseph’s Hospitals, all of Memphis He w'as a former Chairman 
of the National Malaria Commission and Chairman of the Tennessee Pel- 
lagra Commission Dr Krauss became a Fellow of the American College 
of Physicians during 1919 
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DR GEORGE WASHINGTON McCASXEY 

Di George Washington McCaskey (Fellow), Fort Wa}ne, Incl , died 
December 30, 1935, of cerebral hemorrhage and ceiebral artei losclerosis , 
aged, 82 years 

Dr McCaskey was born at Delta, Ohio, graduated from the Jefferson 
kledical College of Philadelphia in 1877 and began practice m Fort Wayne, 
Ind , m 1882 He became an outstanding diagnostician and was nationallv 
known as an authority on diseases of the stomach For a number of )'ears 
he seived as professor of the theor)' and practice of medicine in the old Fort 
Wayne Medical College Fie w^as professor emeritus of medicine at the 
Indiana University School of Medicine in Indianapolis 

Dr McCaskey was a member and past president of the Indiana State 
Medical Association, a member and past president of the northern Tn-State 
Medical Association, a member of the American Medical Association, the 
American Gastro-Enterological Association and had been a Fellow of the 
American College of Physicians since June 5, 1917 He was the author 
of more than one hundred publications 

DR STEPHEN R PIETROWICZ 

Stephen R Pietrowicz, a Fellow of the College since 1920, died January 
12, 1936 Dr Pietrowicz was born m Posen, Poland, August 23, 1873 
He attended St Mary Magdalene Gyminazium, Posen, Poland In his 
young manhood he came to America wdiere he continued his education at 
St Stanislaus College, Chicago, and at the College of Ph3sicians and Sur- 
geons of Chicago, School of Medicine, University of Illinois, from which 
he received his medical degree in 1898 

Since that time he w'as engaged in practice in Chicago, for many years 
devoting special attention to internal medicine He w^as attending physician 
at St Mary’s of Nazareth Hospital in Chicago from 1900 to 1908, phy- 
sician-m-chief of the same hospital from 1908 to 1925, and president of 
the staff and senior attending physician from 1925 to the time of his death 
He served as attending physician at Cook County Hospital from 191 1 to 
1913 He w^as superintendent of the Chicago State Hospital in 1912 
From 1911 to 1917 he w^as senior professor of medicine at the Chicago Col- 
lege of Medicine and Surger) From 1918 to 1920 associate in medicine. 
University of Illinois Thereafter, until the time of his death he was clin- 
ical professor of medicine, Loyola Unuersitj School of Medicine 

He W'as a member of the school board of Chicago at one time lie 
held membership in the Societ) of Internal kledicme of Chicago, the In- 
stitute of Medicine, Chicago , the Chicago Medical Society , Illinois !Medical 
Society , American Medical Association , Chicago Pathological Society , 
Polish Fledical SocieU , Chicago Tuberculosis Institute 
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Ihrough many }ears Dr Pietrowjcz cairied on a \ery busy and exten- 
sive practice He gave much of his time to his -w ork in the hospital and 
medical school liis interest m St Mary’s of Nazareth Hospital was 
especially great and he rendered a service which will long be remembered 
Deeply interested in his life work, he gave himself without stmt to those 
vv ho came under his care 

James G Carr, M D , F A C P 
Governor for Northern Illinois 


DR CHARLES CRAWFORD HINTON 

Di Charles Ciawford Hinton (Fellow), Macon, Geoigia, died suddenly 
of coionary artery disease on Februarv 25, 1936, aged 47 

Dr Hinton was boin at Milledgcvillc, Geoigia, Octobei 1, 1888 He 
attended the public schools of Bibb Count}' and entered Emory Umvcisity, 
now at Atlanta but then at Oxford, Geoigia, graduating with the degree of 
B Ph in 1909 He thereafter enteied the medical depaitment of Johns 
Hopkins University School of ^Medicine, graduating in 1913 FIis intern- 
ship was spent m a Baltimore hospital, whereupon he became Assistant in 
Medicine and Chief of tlie Out-Patient Department Clinics of Emory Uni- 
versity In 1916 he became Associate in Medicine at Emory University, 
remaining until 1917 From 1919 until the time of liis death, be was Lab- 
oratory Consultant to the U S Veterans Administration at Macon, and 
from 1920 until the time of his death, he was Internist to the Middle Georgia 
Sanatorium He was a former president of the Macon Medical Society 
of Bibb County, a membei of the Southern Medical Association, the Amer- 
ican Medical Association and the Clinical Society of Middle Geoigia Sana- 
torium Lie had been a Fellow of the Amciican College of Physicians since 
1929 
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I WOULD be very neglectful of iny opportunity and \ery untrue to niv 
deep feelings if I failed upon this occasion to record my great appreciation 
of the progress the American College of Physicians has made and is making 
in the role of leadership m the field of internal medicine, and also my very 
deep and heartfelt appreciation of the privilege and honor wduch has been 
conferred upon me in my selection to pieside OAer the activities of the Col- 
lege during the past year 

College Mattel s This year has been fruitful in accomplishments The 
affairs of the College have continued to prosper, and this is due in no small 
measure to the faithful devotion of the Board of Regents and Governors 
and particularly to the extraordinary faithfulness and ability of our execu- 
tive staff under the leadership of Mr Loveland 

Our mam function, that of postgraduate education, w^as notably fur- 
thered at our Philadelphia meeting, and this meeting wduch w'e are holding 
in Detroit is also a notable landmark in our progress We have met here 
sunder a cloud of sorrow^ caused by the sudden death of our beloved asso- 
ciate Dr Charles G Jennings wdio, before his untimely end, had alread) 
organized the clinical program wduch w'e haie been enjoying, and wdiose 
devotion to the highest ideals of the College has been notable during many 
years of service upon our Board of Regents His loss is irreparable but 
the memory of his life will ahva\s lemam an inspiration to all of us who 
haA e been associated with him 

In connection wuth oui educational actnities we are all increasino-h 
aware of the important part wduch our journal, the Annals of Internal Medi- 
cine. continues to play in this field The Annals has continued to grow 
both from the standpoint of the high character of the scientific contributions 
to medical literature wduch it presents and also m the support from sub- 
scribers and adiertisers which is founded upon a growing appreciation of 
Its \alue We owe this in no small part to the able and skillful leadership of 
Its editor 


* Presidential Address, delivered at the Comocation Exercises of 
of Plijsicnns, Twentieth Annual Session, Detroit, March 4, 1936 
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The gencial financial condition of the College is extremely satisfactor} 
and has been ably directed by our Finance Committee and our treasurer 

There are two developments in the affairs of the College which have 
occuired during the past yeai, to which it seems timely to call special at- 
tention The fiist of these is the seiious consideiation upon the part ol 
our Officers and Regents of the desirability and possibility of acquiring ? 
jiermanent home for oui College Thei e ai c many reasons m by this seems 
desirable, and if feasible it will add dignity and assurance of permanenc} tc 
our organization That this plan can be even considered is due funda- 
mentally to the soundness of our financial position, and it is not unhkeh’ 
that m the near futuie the ownership of oui own home mav be an assuiecl 
fact 

The second notable development is the direct outcome of a policj strongly 
urged by my predecessor m the office of President of the College, Dr Jona- 
than C Meakins I refer to the leading part which we have taken m the 
formation of a National Board for the qualification of internists 

A number of the Board of Regents, undei the leadership of Dr Meakins, 
for se^ eral years have been impressed with the need of better standardiza- 
tion for qualifications leading to the designation of experts in the field of 
internal medicine, and have felt that our College should take the initiatne 
m meeting the problems raised b} this need Consequently, by vote of 
the Board of Regents and with the appioval of the proper authorities of 
the American Medical Association, a joint Board of Medical Examiners has 
been organized for this purpose, under the combined auspices of our College 
and the Section on Medicine of the American Medical Association This 
Board is expected to function effectively m the near future, and b) estab- 
lishing suitable criteria foi the qualifications necessaiv'^ for the designation 
of specialists m the field of internal medicine will do much to raise the 
standards of our practice, to dev'^elop a more adequate lecognition of the 
special field of medicine, and incidentally will, we believe, do much to im- 
prove the standards of qualification for membership m the College of Phv- 
sicians We are all very much indebted to the v'^ery efficient and arduous 
labois of the special joint Committee which has been stiuggling with the 
many ramifications of this plan during the past year under the chaiimanship 
of Dr Walter L Bierrmg 

Moie Genet al Ptoblems While of couise we hav'^e met here on this 
occasion under the auspices of and directly in the interest of the American 
College of Physicians, I am not unmindful of the fact that we of the Col- 
lege are merely one representative part of that larger and more important 
group, namely, the physicians of America Consequently, I propose upon 
this occasion to address you upon some of the problems in modern medicine 
vvffiich seem to me to be of importance to the medical profession as a whole, 
and in the solution of which we of the College ought to play an active role 

It IS, of course, obvious to all of us that we are living in a period of 
change, difficult but extremely interesting and affecting all the relationships 
of our social order, including that of the practice of medicine 
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In the midst of the troubled and e\ en anxious thoughts which the unrest 
about us may create theie is some comfort in the recollection that this is 
not the first period in history in which civilization as a whole and medicine 
m particular have gone through similar experiences of change, sometimes 
approaching revolution but always leading eventually to progress The 
period in the world’s history when civilization as a whole and medicine as 
a part of that civilization remained stagnant, nearly dead, was that long 
thousand years known as the Middle Ages There was no thought of 
change during that period, no stimulus of new or revolutionary thought, 
and m medicine the dogmatic dictums of Galen reigned supreme and un- 
challenged, and medical thought was like a flickering candle barely kept 
alight 111 the recesses of the monasteries The sixteenth century and the 
Renaissance brought changes, rapid and frequently revolutionary, m all 
fields of social endeavor, and medicine shared m this reawakening, largelv 
under the influence of more exact knowledge founded on the study of path- 
ological material through autopsy But m the light of our modern knowl- 
edge even this progress was very halting and imperfect It was not until 
the early part of the nineteenth century, following the French Revolution 
and the Napoleonic era, that very great and important contributions to the 
knowledge of disease were made under the influence of such leaders as 
Bayle, Laennec and Louis m France, and m the field of pathology particularly 
b\ Virchow in Germany But the really revolutionary period came in the 
latter part of that century, with the development of our knowledge of the 
role of bacterial infection in many diseases, with the names of Pasteur and 
Koch standing out preeminently as leaders in this new field It is since 
those days of 1870 to 1880 that the greater part of the fabric of modern 
medicine has been created, founded upon the increasing knowledge gathered 
by unceasing laboratory and clinical reseaich, in such astonishing fashion as 
to be really bewildering albeit inspiring to those of us who have been priv- 
ileged to live during this epoch 

But our intense interest m all of these developments has required a 
devotion of time and concentration of eftort, which has quite naturallv 
tended to make our profession individualistic in its approach toward medical 
problems and often oblivious to other important elements m our social 
fabric because of the rery fascination as well as absorbing interest of the 
new knowledge which has so rapidly and constantlj been der eloped in our 
own chosen field 

It is not to be wondered at, therefore, that in our habits of mind as well 
as in our practice we have tended to become individualists 

But during these latter }ears the practical application of our growino- 
medical knowledge has become increasingly eiident to the world at lar^-e 
and the same principles ^^hlch guide us in the treatment of our individual 
patients are recognized to have great significance to the community as a 
yhole So that one of the most important changes that hare occurred is 
the realization that societr as a whole is interested in these problems quite 
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as much as is tlic piiysician, and that the piacUcal solution of them is perhaps 
cAcn more the concern of the community than of the plnsician himself 
No longer, thciefore, is the physician a man apart, a sort of high-pnest of 
mvstcr} tuning out his solemn pronouncements dogmaticall} , unconcerned 
with explanation of the reasons wli) , but rather an enlightened and in- 
terested public expects and demands a reasonable understanding of what is 
going on, and also an extension of our activities far beyond the intimate 
personal relationships between the mdnidual patient and his physician, to 
those broader fields which we designate as preventive and social medicine 
Ihus, the physician, vhethei he will or no, has been brought out of his 
cloisteied existence into the field of active participation in commumt} mo^e- 
nients of gieat significance, in which he must pla> a part as leader, educator 
and guide or else stand adjudged iiinvorthy at the bar of an exacting public 
opinion 

This changed relationship has brought us face to face wuth man) prob- 
lems w'hich previous generations have not considered medical at all but 
w'hich are pressing upon us foi solution It is of some of these that I wull 
biiefly speak to you on this occasion 

Changes Due to the Incieasc of Medical Knoidedge Before, how'e\er, 
w'^e consider these outside relationships it is apparent that many changes in 
medical practice are due to the rapid development of our knowdedge m many 
directions Some of these may be briefly summarized 

One of these, of gieat significance, has been emphasized m Professor 
Cannon’s address to us this evening, that is, the development of the physio- 
logical appioach to many problems, as distinct fiom the strictly pathological 
approach wdnch has been the mam basis of medical science up to recent 
yeais It appears to be evident that a closer studv and appreciation of 
functional distuibances duimg life are to take a much larger share m our 
medical thinking m many fields This field of study is difficult, and m it 
w'e have only made a beginning, but it offers opportunities for further 
progress wdnch may have great importance and significance 

Then, we note the great pi ogress m oui knowdedge of chemistry as 
applied to biology and to medicine Processes which w^e have been accus- 
tomed to consider as moiphological, iiow^ appear to have their ultimate basis 
in microscopic cheniistiy Not only m the diseases of metabolism but also 
111 the infectious diseases, where the chemical constituents of pathogenic 
bacteria together with the character of the tissue reactions which they cause 
are now being studied, chemistry is becoming increasingly inipoitant 

Of couise, in the field of tlie hormones and the vitamins we have seen a 
rapid development of our knowledge, due to chemical research 

In general, our conceptions of the physical stiucture of living mattei, 
the chemical changes which accompany vital activities, and our increasing 
knowledge of chemical substances which may control such activities, ai e the 
result of modem research These researches have also led to a marked 
advance m the development of pharmaceutical preparations and to definite 
improvement of numerous therapeutic agents placed at oui disposal 
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Then we have the fascinating new field of knowledge opened up by the 
'discovery that ultramici oscopic viiuses aie the causes of some of the im- 
portant infectious diseases the etiology of which has heretofore baffled us 
during the bacteriological era These researches open up new fields of 
knowledge and give promise of better control and treatment of these dis- 
eases 

One of our great problems is to keep abreast of all this new knowledge, 
so that we and our patients may receive the maximum benefit from it We 
must continue to be students as well as practitioners, and there is always real 
danger that our practice may lag behind the advance of medical knowledge 
Changes Due to the Application of the New Knowledge It is here that 
we move out from our narrower, strictly professional sphere into our con- 
tacts with the community 

Specialism One of the first of these changes has been due to the very 
amount of new knowledge which has made it impracticable, even impossible, 
for any one mind to grasp all of the ramifications of this new knowledge 
and to make the best use of it 

It IS this fact, I think, rather than any economic motives, that has led to 
the development of specialism m medicine 

No one who has grown up in the medical profession can fail to have 
the highest respect and the deepest affection for those representatives of 
our profession who have carried on against the greatest difficulties with 
courage and devotion and who have been not only the physician but also 
the wise counseloi and friend of the families entrusted to their care All 
honor always to the general practitionei * 

It IS obvious, however, to them as w'ell as to the rest of us, that if the 
highest attainment of skill and knowledge is to be at the disposal of the 
community, many of us must devote our special attention to certain specific 
lines of study and of piactice In losing some of the personal touch of the 
family physician there has neveitheless been great gam in the de\elopment 
of better diagnosis and treatment How' to hold the adrantages of each 
of these groups and to ha^ e them go on together to their mutual ad\ antages 
and particular!} to the advantage of oui patients, is one of our modern 
problems 

I feel that w'e are taking an important step forw'ard tow'ard the solution 
of this pioblem in the plans which ha^e been formulated for the application 
of standards by which specialists in internal medicine may be recognized, and 
It IS particularly to be noted that m this plan special emphasis is placed upon 
the essential importance of an adequate prelimmar} training m general medi- 
cine as the foundation of any specialt} 

The defects m the practice of the specialties w'ould appear to reiolie 
mainly around the temptations to their abuse through false or misleading 
claims of special proficienc}, through the multiplication of unessential and 
costl} piocedures oi through inequitable professional charges, m a word 
the} aie due to the commercialization of the public demand for expert ser\- 
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as much as is ihc ph}sician, and that the jiiactica! solution of them is perhaps 
cnen moie tlie concern of llic community tlian of the physician himself 
No ]one:ei, tlicicfoic, is the physician a man apart, a sort of liigh-pnest of 
mysterv skiving out his solemn pronouncements dogmatically, unconcerned 
with explanation of the reasons uhy, but rather an enlightened and in- 
terested public expects and demands a reasonable understanding of what is 
going on, and also an extension of our activities far beyond the intimate 
personal relationships between the individual patient and his ph}sician, to 
those broadei fields which we designate as preventive and social medicine 
Ihus, the physician, w'hether he will or no, has been brought out of his 
cloistered existence into the field of active participation in coniimimt)' move- 
ments of gi eat significance, in which he must play a part as leader, educator 
and guide or else stand adjudged unworthy at the bar of an exacting public 
opinion 

This changed relationship has brought us face to face with many prob- 
lems which previous generations have not considered medical at all but 
which aie piessmg upon us for solution It is of some of these that I will 
biiefly speak to you on this occasion 

Changes Due to the Inaease of Medical Knowledge Before, however, 
we consider these outside relationships it is apparent that many changes m 
medical practice are due to the rapid development of our knowledge in many 
directions Some of these may be briefly summarized 

One of these, of great significance, has been emphasized m Professor 
Cannon’s address to us this ev^enmg, that is, the development of the phvsio- 
logical appioach to many pioblems, as distinct fiom the strictly pathological 
ajipioach which has been the mam basis of medical science up to recent 
yeais It appears to be evident that a closer studv and appreciation of 
functional disturbances dining life are to take a much larger share m our 
medical thinking in many fields This field of study is difficult, and m it 
we have only made a beginning, but it offers opportunities for further 
progress which may have great importance and significance 

Then, we note the great progress in our knowledge of chemistry as 
applied to biology and to medicine Processes which we have been accus- 
tomed to considei as moiphological, now appeal to have their ultimate basis 
m microscopic chemistiy Not only in the diseases of metabolism but also 
in the infectious diseases, where the chemical constituents of pathogenic 
bacteria together with the charactei of the tissue reactions which they cause 
ai e now being studied, chemistry is becoming increasingly important 

Of course, in the field of tlie hormones and the vitamins we have seen a 
rapid development of our knowledge, due to chemical research 

In general, our conceptions of the physical structure of living matter, 
the chemical changes which accompany vital activities, and our increasing 
knowledge of chemical substances which may control such activuties, are the 
result of modern research These researches have also led to a marked 
advance in the development of pharmaceutical preparations and to definite 
improvement of numerous therapeutic agents placed at oui disposal 
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Then we have tlie fascinating new field of knowledge opened up by the 
discoveiy that ulti amici oscopic vnuses aie the causes of some of the im- 
portant infectious diseases the etiology of which has heietofoie baffled us 
duiing the bacteriological cia These leseaiches open up new fields of 
knowledge and gne promise of better contiol and tieatment of these dis- 
eases 

One of our great problems is to keep abreast of all this new knowledge, 
so that we and our patients may receive the ma\imum benefit from it We 
must continue to be students as well as practitionei s, and there is always real 
danger that oui practice may lag behind the advance of medical knowledge 
Changes Due to the Apphcafion of the Nezv Knoivledge It is here that 
we mo\e out fiom our narrower, strictly professional sphere into our con- 
tacts with the community 

Specwlisin One of the first of these changes has been due to the very 
amount of new knowledge which has made it impiacticable, even impossible, 
for any one mind to grasp all of the ramifications of this new knowledge 
and to make the best use of it 

It IS this fact, I think, rather than any economic motives, that has led to 
the development of specialism m medicine 

No one who has grown up in the medical profession can fail to have 
the highest respect and the deepest affection for those representatives of 
our profession who have cairied on against the greatest difficulties with 
courage and devotion and who have been not only the physician but also 
the wise counseloi and friend of the families entrusted to then care All 
honor always to the general practitioner i 

It IS obvious, however, to them as Avell as to the rest of us, that if the 
highest attainment of skill and knowledge is to be at the disposal of the 
community, many of us must devote our special attention to certain specific 
lines of study and of practice In losing some of the personal touch of the 
family physician there has nevei theless been great gam in the development 
of better diagnosis and treatment How to hold the advantages of each 
of these groups and to have them go on together to their mutual advantages 
and particularly to the advantage of oui patients, is one of our modern 
problems 


I feel that we are taking an impoitant step foiwaid toward the solution 
of this problem in the plans which have been formulated for the application 
of standards by which specialists in internal medicine may be recognized, and 
it is particularly to be noted that in this plan special emphasis is placed upon 
the essential importance of an adequate preliminary training in general medi- 
cine, as the foundation of any specialty 

The defects in the practice of the specialties would appear to revolve 
mainly around the temptations to their abuse through false or misleading 
c aims of special proficiency, through the multiplication of unessential and 
costl} procedures, or through inequitable professional charges, in a word 
1C} aie due to the commercialization of the public demand for expert serv- 
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ice Suiely, ,we as a profession should be able to control and to remed}’^ 
these evils 

PievcnUve Medicine Pei baps the gieatest change which our new 
knowledge has brought to us is the widening of our spheie of responsibility 
from the care of the individual patient to that of the community of which 
this patient is a part This is particularly true, of course, m the field of 
infectious diseases where the protection of others is quite as important as 
the cure of the individual patient There are, howe\er, applications of this 
pimciple othei than that of preventing the spread of infection 

Thus we have the de\ eloping field of responsibility for large groups of 
induiduals who aie not apparently ill Great progress has been made in 
the survey of such gioups thiough the operation of medical services foi 
industiy, foi life insurance and for schools, and also through the movement 
to educate individuals to the importance and advantage of periodic health 
examinations at the hands of their own physicians 

The lesults of such surveys have already uncovered a large number of 
unsuspected cases of disease m incipient and remedial stages But this 
progress has largely been due to the operation of organized groups associated 
either with governmental or with mdustiial agencies The individual prac- 
tising physician has taken too little shaie in this movement, due largely to 
faulty training which centers our interest upon obvious disease and has failed 
to develop a technic and interest in the recognition of slight deviations from 
the 1101 mal which have not >et led to symptoms or complaints on the part 
of the patient Not only has the bulk of the population not been educated 
to the point whei e the a\ erage man w ould consult a physician for a regular 
check-up once or twice a yeai , just as he would his dentist, but also the few 
who do often have then enthusiasm dampened by the lack of interested le- 
sponse on the pait of the physicians whom they may consult This uhole 
field demands a different outlook both in our medical education and in oui 
medical practice 

Then we have the whole field of prophylactic and preventn e inoculations, 
best exemplified by their use in smallpox and diphtheria but also applicable 
to other diseases Theie is also the laige field of remedial physical defects 
found especially in childhood, such as defective teeth, tonsils, adenoids, eye- 
sight, faulty nutrition and the like These conditions in themseh es do not 
constitute disease but are the underlying and piedisposing causes of many 
diseases 

We have left this field of service very largely to our public-health and 
school authorities, excepting in so fai as the pediatricians take part in it 
As a group the pediatricians may be fairly chaiactenzed as the best ex- 
ponents in oui profession today of the highest type of general practice com- 
bined with an appieciation of the responsibility for preventive medicine 
But we should not leave this field entirely to our public-health authorities 
and to our pediatricians 

Very recently a new potential force of great significance has been added 
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to the public-health movement I refer to the provisions of the Federal 
Economic Secunt}' Act which will make available nearly twenty million 
dollars a yeai to be expended through the Public Health Seivice and the 
Children’s Bureau 

Serious problems are heie involved In what diiections aie these funds 
to be expended, how will then administration be affected by political con- 
siderations, what propel ly trained personnel is a\ ailable, and how will these 
new activities be related to those of the medical profession^ 

These great appropriations signify enormous possibilities for impiovmg 
the health of the nation, but they also constitute a new opportunity and a 
challenge to the medical profession 

In the first place, in these days of professional msecuiit) an attractive 
field of service is opened up to many physicians I must confess that were 
I at the present time in the stage of my medical career which I was passing 
through when five or ten years out of the hospital, this prospect for public- 
health service would have a great appeal to me I hope that there will be 
many of our younger best trained physicians who may become enlisted in 
this public-health service 

In the second place, however, we must realize that this new dev elopment 
will greatly strengthen the organization of our health authorities and might 
easily lead to an increase of the amount of public oi state medicine Di 
Thomas Parran, Jr , the Commissioner of Health of the State of New York 
who undoubtedly will hav^e a considerable influence m the formation of 
these new policies hopes that it will “ liberalize present medical practice, 
coordinating it with public-health and medical services ” He would pro- 
pose “ to assist the private physician by prov iding for him laboratory, hos- 
pital, nursing and other facilities for the treatment of his cases, and at the 
same time relieve part of the load of catastrophic illness from the low- 
mcome group ” 

In this or some similar manner we as phjsicians must cooperate in this 
movement or face the possibility of the slow advance of State medicine 

What a wonderful power we, as a body, could exert m this field if we 
each individually constituted ourseHes health officers for the families under 
our care, detecting and correcting defects, following up sources of infection 
m S} phihs, in diphtheria and other infectious diseases, checking the contacts 
111 our cases of tuberculosis, and m general m ever}’^ way cooperating closely 
^loalth officials in their efforts to prev'^ent disease' This is the 
oia enge of preventive medicine to us We must either take our proper 
^ bold or we will surely be pushed aside 

le ^ Emotional Problems There is another field perhaps even 

c^^ we understood and possibly more important than those we have been 
the^b ^ icfer to those influences of our modern life which affect 

c avior and the mental, nerv’^ous and ethical reactions of indivu duals 
of doubt that the tremendous incidence of various forms 

sanit}, of mental deficiency as vv'ell as of functional nerv^ous disorders 
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IS susceptible of clccieasc b} prc\enlnc measuies. and for the plc^cntlon of 
these conditions the medical piofession must take considciablc rcspousibiliti 

The lole of s^pllllls in the causation of main forms of mental and ner\- 
ous disease is known But e^en here we aie doiii" comparatn el} little to 
apply well established principles of tieatment When \\c come to other 
disoideis of which the causes aic less definite, as for example, faulty in- 
heritance, faults of early childhood einironment or education, or the pres- 
sure of modern social, business and indtistiial hie how' little arc we, as 
advisers, doing to influence cither the einironment m w'hieh we all Ine or 
the individual habits of the patients under our care I 

Perhaps the lack of intimate personal contact which we h,ne lost in the 
passing of the family plnsician is a factor m the situation But w'liatevcr 
ma} be the explanation, is it not true that we. as plnsicians, under the in- 
fluence of our passion for modern and exact science ha\c lost sight of those 
moie intangible and less demonstrable factors which we call the nereous 
and the psychic? Not onh m the prevention of actual ncr\ous or mental 
disoideis IS this factor important but also m the treatment of our patients 
suffering fiom am disease, particularly the chronic disoideis A better 
iccognition of the importance of their mental processes would appear to be 
demanded w'hich w'ould bung us back to a fundamental appreciation of our 
patients as individuals rather than as cases of disease, and to an under- 
standing of their personalities and the influences undei which those per- 
sonalities have developed and are manifested Is it not at least parti} true 
that the extraordinary deAelopment of cults of faith and mental healing in 
this country, estimated to affect approximately ten millions of our people 
diiectly or indirectly, may be attributed to a lack of interest in and appre- 
ciation of these factors b} the practising medical profession? Personally 
I have a veiy strong feeling that as a w'hole we of the piofession are con- 
stant!} losing magnificent oppoi tunitics not only to help our patients get 
well but also to control and deeelop then characters and personalities as 
evidenced by then neivous and emotional as w'ell as then intellectual le- 
sponses In other words, have w'e not been affected too much by material- 
istic and scientific pi ogress and failed too often to appreciate the importance 
of the individual as a wdiole, wdiich w'ould include all of these ps}chic, emo- 
tional and ethical values in his life as Avell as the physical? 

Biological A^pect^ Our consideration of certain aspects of pieventive 
medicine has emphasized pai ticularly the pi evention of disease and the 
saving of human life As far as the geneial population is concerned this 
means that we have been attempting to diminish subtractions only But 
what about the additions? I lefer to the control of mciease of population 
Plave Ave physicians any responsibility for this ? 

This IS pel haps a somewhat neAv slant on community lesponsibihty to 
most of us The problem, however, is Avith us In certain centers the 
piessure of overcrowding and OA'ei population is acute, and m times of 
economic depression the eifect not only upon comfort and happiness but 
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also upon health and life itself is Aer} real Students of biology are becom- 
ing very much interested in this problem It is, of course, a part of the 
general field of eugenics which is concerned not only with the quantit} but 
also with the quality of the population 

At the present time, where this problem concretely confronts the phy- 
sician is in the question of limitation of births, as in\ olved m contraception 
and in the interruption of pregnancy It is not my purpose to deal ex- 
haustively with this highly' disputatious subject But I simply wish to lay 
before each of you some thoughts for your individual consideration 

Many of us certainly cannot accept the doctrine which sacrifices the 
threatened life of the mother for the potential existence of the infant But 
I \\ ish to raise in your minds the searching individual question whether our 
modern tendency to exercise our opportunities for ad^ ice concerning contra- 
ception and the interruption of pregnancy has not been gradually and in- 
creasingly influenced by personal and economic considerations, whether, in 
other words, we are not becoming gradually calloused to a lack of apprecia- 
tion of the value of human life as such, and whether, particularly in our 
large cities under the piessure of economic conditions, we are not impercep- 
tibly laying ourselves open to the criticism from certain religious quarters 
that i\e are unjustifiably and unethically' interfering i\ith natural processes^ 
I turther wish to raise the question in your minds as to whether our ap- 
proial of contraception in general has not imperceptibly led to a change m 
our attitude toward the ethics of the other problem, that of early abortion, 
and as to ivhether this, if true, is not haMiig its influence upon our concep- 
tion of the sanctity' of human life in itself and consequently upon our atti- 
tude toward family life in general as the basis of our society'^ In other 
W'ords, are not some of our critics at least somervhat in the right in sug- 
gesting that tendencies m this direction might lead us ultimately m the 
direction already folloived in Soviet Russia? 

Another aspect of this same problem is raised by the recent discussion 
concerning the ethics of euthanasia I think that there is little doubt that 
we are all pretty much in agreement on this subject, but I again raise the 
question as to W'hether the support of euthanasia m some quarters and the 
interest which the public discussion of it has aroused are not again indica- 
tions that there is an imperceptibly changing point of rieiv toivard the 
sanctity' of human life? 


Soaal and Economic Pioblems of Otgamced Medicine Perhaps the 
t,reatest recent changes of all in our medical relations have been those which 
iin olve the social and economic order According to the recent trend these 
re ationships also involve important political ramifications, so that w e find 
ourse ves as a profession brought face to face with many problems w'hich 
iiot particularly' concerned our forefathers m medicine Important 
questions of serious moment have been raised, and w'e cannot escape some 
onsi eration of them, much as w'e might prefer to devote our time and 
energies to more strictly medical problems 
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Ihc leccnt widespread interest ni these problems was probabl) cr}stal- 
h7ed about the repoits oi the Committee on the Costs of Medical Care 
After several years of ver^ e\tcnsi\e study this Committee brought out 
reports wdiich, while they contained manj data of interest and \aiue, led to 
a dnision of interpretation among the members of the Committee itself and 
have piecipitated a widespread and sometimes acrimonious discussion among 
the medical profession and the commumt} at large 

I think that am fair-minded peison who has studied these reports will 
appieciate that they reieal conditions hcietofore mcompletel} recogni/ed 
and understood, w'hich demand seiious consideration and, if possible, 
remedy The most important of these perhaps are those wdnch relate to 
the uneciual distribution of the burden of sickness, the unequal and often 
inadequate compensation to physicians, the unequal and inadequate pro- 
MSion of medical services in many communities, and the disproportionate 
cost of notoriously ineff cctn e instruments of treatment such as proprictar\ 
and patent medicines as compared with the cost of adequate medical and 
hospital service 

All of us who practice medicine are well aware that long illness is a 
great burden, often a crushing one, upon our patients, and we ha\e long 
been accustomed to adjust our own ser\ices and their cost to existing cir- 
cumstances All fair la} men recogmre the fact that, as a profession, our 
aim and ideal has been the pro\ision of services rather than insistence upon 
adequate financial compensation That there are exceptions to this rule 
also, w^e of course all w'ell know' But in our hearts w'e are assured that w e 
cannot in fairness allow' the motnes of our profession as a w'hole to be 
impeached 

The consciousness of this fact should not lead us, how'e^er, to contend 
that because in general w'e know that our motn es ha\ e been generous and 
fair, consequently all is w'ell and no changes are desirable or necessar} It 
is very probably true that with the improvement in general social conditions 
in the United States there has also been an accompaiiMiig improvement in 
the character of medical service, and very likely, as has been claimed, no 
country in the world enjoys better medical service than ours 

But this IS far from sufficient The very progress that w'e hai e made is 
an incentive and challenge to further improvement, and it would appear from 
recent studies and analyses of the situation as it affects medical practice in 
this country that the need for such improvement does exist, and w'e are 
all individually conscious of that fact Consequently it w'ould appear to 
be a great mistake for us as a profession, either individually or as an or- 
ganized body, to resist as unnecessary and unfair the demands for a stud'v 
of this situation and for the application of appropriate remedies when and 
if they are found necessary It is very gratifying to know that the recent 
trend in organized medicine is away from a general denial of such need and 
is turning toward a more rational study of the situation and a willingness 
to cooperate in making reasonable changes 
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Quite properl) how c\ er, w-e as a profession insist that the problems of 
medical care are better understood by the medical profession than by other 
groups Without in any ivay denying that the communit) as a whole, the 
members of which, when sick, constitute the patients under our care, is 
directl) and primarily interested m these problems, nevertheless w^e feel that 
by our experience and training w e are the ones best qualified to understand 
the various ramifications of this problem and to take the leadership in ap- 
plying effective remedies This can only be done, however, if, as individuals 
and as a body, -we appioach this problem ivith the same open mind and 
scientific spirit w ith -which w e ivould approach a more strictly medical prob- 
lem 

Already considerable progress is being made m this direction In the 
past few 3'ears a Aery large numbei of experimental activities looking tow aid 
a more equitable distribution of the cost of illness and remuneration of phy- 
sicians have been instituted under medical auspices The results of these 
cxpermients are Aaried and as yet inconclusive, but it is CAident that pi ogress 
is being made It appears that quite independently of the financial and 
economic factors involved, our chief concern as physicians should be that 
high standards of professional service be maintained and that any proposed 
change should improve rather than impair these standards 

The immediate burning question, about which consideiable discussion 
and debate have already occurred, is that of health insurance This method 
of meeting the problem has been generally adopted in the countries of 
Europe Studies of the operation of these systems haAe led to conflicting 
reports as to their results But from the discussion, I think, has come a 
realization that there are many' defects in existing health insurance sy stems 
and that, taken all m all, with the conditions as they exist in the United 
States the adoption of compulsory' health insurance, as organized in England 
and Germany or even m Denmark wdiere it has been most successful, w'ould 
an iinwnse experiment for this country It is, therefore, I think, a matter 
on Avliich we are to be congratulated that plans to include health insurance 
'a ^^^fional Economic Security Bill were laid aside by the present Federal 
ministration This result was due A'ery' largely to the arguments raised 
j ^^rnbers of our profession, and m so far as this change m the proposed 
p an Avas due to medical opposition, it places upon the organized profession 
an increased obligation to make CA'ery effort to soh'e the problems im oh'ed 
V ot ler means Avhich may giA'e the good results sought by compulsorA 
enta \ without incurring the objections and dangers Avliich it 

^ It IS estimated that there are at least sixty types of experiments noAv 
b on m Aarious communities of this country along these lines at the 
Some of them are already' obAuous failures, others are ap- 
a bro { successful All of them appear tQ liaA e some defects Under 
roa -minded leadership our profession should be m a position to analyze 
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and assess the value of these cxjienments Such a study will take time and 
money as well as special ability In view of the great ser\ice it might be 
to the cause of public health and general welfare in wdiich the Foundations 
are interested I \ery much hope that they may join with organized medicine 
m a cooperative anal) sis of these impoitant experiments Such enlist- 
ment in a common cause might also serve to bring closer contact between 
the gieat health Foundations and the organized medical profession In 
lecent years theie has been an unfoitunate tendenev for them to be ar- 
raigned in opposite camps Now, it so happens that I know the leaders of 
these social groups very well The) are a fine lot, quite as fine in their 
way as we are in ours, and, I may add, the) also have similar failings as 
well as similar virtues, m othci words thev% too, arc human 

Ihe inteiests of these Foundations and of the medical profession are in 
the long lun the same, and the) can onl) be best seived if the repiescntativ es 
of each woik shouldei to shoulder to solve these important pioblems, with- 
out any self-seeking motives and paiticulail) without bitterness and jealousy 
Evidence that this most desirable state of aflfans is gradually coming about is 
now appealing, and I feel mote confident than at any other time during the 
past few years that wise and equitable solution of this problem will eventually 
be evolved 

Medical Pci <;onncl One phase of the problem, foi which the medical 
profession is laigely if not exclusively responsible, is the question of the 
amount and caliber of medical seivice which is available As to quantity, 
this goes back to the number of physicians, and in these da)s when the path 
of least resistance leads the youth of oui countrv' to further study rather 
than an attempt to get a job, oui medical schools are flooded with applica- 
tions, the numbei of giaduates in medicine has inci eased and the satuiation 
point of numbei s has already been i cached in many of our communities 

Judging by the low average rate of income of physicians and the stiugglc 
of the younger members of the piofession in our large cities, one suspects 
that eithei theie aie too many physicians or else that their distiibution is 
faulty That the lattei is tiue m many communities of our countiy has 
been demonstrated It would theiefore appeal to be our first responsi- 
bility to take the lead in supplying better distiibution of service wdieie 
needed, and then, on the other hand, to bring pressuie to beai upon oui 
medical schools to lestnct the numbei of graduates to the need, w'hile at 
the same time impioving their quality, by which we mean highei staiidaids 
of ethics and ideals quite as much as improved intellectual pioficiency and 
professional training 

The representatives of oui best medical schools aie vv^ell awaie of these 
problems and are giving serious thought to the i esponsibilities wdiich dev'^olve 
upon them It is not too much to hope that they will be able to meet this 
phase of the situation adequately 

Hospital and Dispeniaiy Abuse Anothei burning question in oui large 
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cities IS what has been tcimccl hospital and chspensaiy abuse, by which we 
mean that these institutions which owe then efficiency mainly to our volun- 
tar) and unremunerated medical seivice, are patronized by many who eco- 
nomically are in a position to pa} foi private medical service, thus putting 
the physicians m a position of sci\ing in the hospitals and dispensaries 
against their own economic intei ests 

Quite pioperly the represent,iti\es of oiganized medicine are insisting 
that safeguaids against this abuse be tin own about the hospitals and dis- 
pensaries, and progress is being made m this direction They are, howe^er, 
making other lecommendations of moie dubious propriety, in my opinion 
I refer particularly to the suggestion that all ph} sicians in hospitals and dis- 
pensaries should be paid for the medical serMces rendeied If this weic 
done, we would in the first place pul an o\ci whelming inci eased financial 
load upon the admimstiative expense of these institutions In the second 
place we would be demanding as physicians compensation for seniccs which 
it has ahvays been our pride and boast that we ha\e gi\en freel} A gicat 
deal of the criticism of the medical piofession of recent }eais has been 
counteracted by the appreciation of the high-minded, generous contribution 
of serMce to the sick poor w'hich w'c ha\e ahvays made It w^ould appeal 
to be a great pity to take aw'ay this piivilege as w'ell as stiategic ad\antage 
from our profession Moreover, all of us in this body appreciate the fact 
that our postgraduate education depends upon our hospital practice and that 
ne are only too happy to do this w'oik because of the opportunities for im- 
proving our medical competency and the joy that w'e ha\ e in the acquisition 
of new knowdedge 

Another phase of the subject which Ave cannot afford to oAerlook is 
that the placing of all of the staff of our State and municipal hospitals upon 
a. salary would tend to make these positions moi e political and create a real 
danger that in this very plan so strongly recommended in some medical 
quarters Ave Avould be taking the first step tOA\mrd that anathema of oigan- 
ized medicine, namely. State medicine 

That there exist, lioA\mver, many instances in A\dnch hospital oi dispen- 
sary practice infringes on the rights and priAuleges of indiAudual physicians, 
there appears to be little doubt Changes in the existing order may be de- 
sirable, but Ave, as physicians, are interested both in the institutions and in 
the indiAuduals, and Ave should make sure that any such changes are mutually 
air and beneficial to both parties 

Socialised oi State Medicine This leads us finally to the consideration 
^ socialized or State medicine as a piesent-day problem in medical eco- 
nomics 

In the first place, I think, Ave must recognize the fact that Ave alread} 
lave a considerable amount of State medicine in this country, Avith tlie ap- 
parent approA'al of the medical profession We see it in the State care of 
le insane, of the mentally defectiA''e and of the tubeiculous, aac see it in the 
I'niy and Navy medical serAuce, Ave see it m many of the actnuties in the 
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field of pie\cnti\c medicine undei the control of the public departments of 
health, and I have already discussed the possibility of its extension undi 
the Social Security Act 

During the depiession ue ha\e also seen a ^ery insidious extension of 
State supcrMSion of medical sereice in the administration of medical care 
lor those on home iclief In some communities this is \ei} wisel} and 
propel ly administered with the cooperation of organized medicine through 
the count} societies But medical safeguards aie often objectionable to 
adnumstiatue authorities, and there aic not a few who are in fa\or of pa}- 
mg stiaight salaries for physicians engaged b} the State for this medical 
seiMce Propel ly organized, conti oiled and supereiscd, this Aerj need for 
home medical relief w'hich our present economic distress has bi ought out can 
be utilized for the improvement of medical seivice fiom both the cuiatne 
and the piCAentue aspects In some communities this is being done, high 
standaids of medical practice have been set up and insisted upon to the mu- 
tual advantage of the sick poor and of the physician Where medical con- 
ti ol of this seivicc, however, is leplaced by pin eh admimstratn c or political 
conti ol, the dangei is gieat that medical standaids will be low^cied and the 
opportunities foi progress not only lost, but actual detei loration of the 
present standards of service may lesult This is of course exactly W'hat w'C 
fear m w'hat is called State medicine, and the feais aic w^ell-grounded 
' Not onlv have w’e seen tendencies leading tow'ard a mechanical and super- 
ficial charactei of medical serMce m medical home lelief under State aus- 
pices but also m the operation of the w^oikmen’s compensation law's in many 
States we have had a very instinctive illustration of the demoralization of 
standards which is always likely under a system of medical service under 
political control Some of these w'orkmen’s compensation evils aie being 
coriected in some communities, but only wdien active and w'lde-aw'ake mcni- 
beis of the medical profession have been alive to the situation and have taken 
an active pait in remedying the abuses and eliminating faulty methods 

Not the least impoitant i esponsibility of the medical piofcssion m this 
field of economics is the insistence upon high ethical standaids as distinct 
from merely high standards of medical pioficiency We aie all of us aAvaie 
of the insidious infiltration of our standards of piofessional probity w'hich 
has been brought out under the stress of the economic depression Theie 
has recently been published a sordid story of the practice of medicine at its 
w'oist The author of this book evidently speaks from first-hand knowl- 
edge, and the allegations made are sufficiently plausible to bear the stamp of 
actual experience leading us through many soidid details into the haven of 
socialized State medicine as the remedy This would appeal to be an extia- 
ordinary deduction, but at the same time this line of argument probably 
represents the opinion of a considerable numbei of people both within and 
without our profession, and consequently cannot be entirely disregaided 

In the first place it is obvious that the experience of this physician w'as 
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jei) imfortimatc a.id compan/ which the 

and would particularly like to kno%\ ^ of tf^em out into 

a^allable of coi recting these abuses by bringing ,, 

ihe open on chaiges of unpiofessional ^^ould quickl) 

could smipl} expose these Peen perhaps too complacent 

defeat themseh es, but we as a p eradicate them On 

111 regard to them and too neg ^ our profession are not ehm- 

the other hand, if tire undesirab e ^ ^ individuals 

mated, a sjstem of State medicine wo and dangerous than 

m control of such a system and ^ P f elements and at the 

the) are at piesent We need to clean/mu^ of these ^ ^ 

same time to control the situation at le ^ ^ medical practice 

selection of those admitted to our medical schools and 

Conclusions 

I feet .hat we have wande.ed co„s.derah 1 > afield ... ou. d.scuss.o.. of the 

changing order in medicine „,-nr.lm<iize is that there exists 

The ...a... thought wh.ch I have w.shed ^ ,elf to ...ode... 

a press., tg ..ecess.ty for the n.ed,eal profess.on to adapt 

changing conditions house m order, and 

We ourselves are mamly responsible for puttm 1 

,f .t .s ... order we need have no fear t hat , ^Ise 

either to irregular cults, to socialism, to t le a , science of 

Our chief objective must always be to dev'toP ,„de„ our 

medicne But without sacrificing this mam object ve we 
interests to include those of the community as a iv ^ ^ fascinating 

our cloistered life of concentrated interest m ° ,he oppor- 

joh into the larger field of more genera luman , ^ more social- 

tumty for a greater service which will be less in iv , ^ ^ oui- 

mmded Thus will our horizon be immeasurably 

sehes may at the same time become better piysician doak of self 

God forbid that we should wiap ourselves about n die cloak 

satisfaction, content ivith our own immediate o £ j^o-o-iessne 

ments, or that, on the other hand, ive should assume an msistcnt upon 

trade unionism, intolerant of criticism, resistant to chan^ 

oui own special privileges and interests to the exc thouo-ht of these 

As individuals and as a profession we need to ^ake *ou ii 

matters and then move on to meet the cliallenge m a ma profession is 
fundamental principles and the high ideals upon n uci 

founded r the urm- 

Without piesummg to present any specific program o 
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ciples Upon which such action should be based might be formulated as fol- 
lows 

1 A strict adherence to Truth both as we now know it and as it may be 
developed in the future b} continued persistent research into the as yet 
hidden secrets of Nature 

2 An absolute ethical Honesty Honest} in our thinking as well as in 
our professional conduct 

3 A de\otion to the spin! of SciMce Service not merely to those in- 
dividuals entrusted to our care but to the whole community 

May w'e evei be able tiulhfully to claim for oui profession that our 
inspiration is the opportunity foi service, not the hope of icw^ard' 
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It is doubtful -whether theie is an) gioup of diseases about which thete 
IS more controversy over the clinical classification pathogenesis and morbid 
physiology, than those which pninaiil) mvohe the lymphatic tissues As 
contrasted with those dyscrasias which have then origin in the sister blood 
forming tissue, the bone marrow, the gi eater difficulty m the inteipretation 
of morbid processes in the 1} mphadenopa tines is quite manifest Thus, 
while the division of the diseases affecting the bone marro\v into various 
categories is unanimously agreed upon and the principal features of then 
pathologic-physiology are accepted with little dissension, the mechanism 
and meaning of pathologic alteiation in the lymphatic tissues remain toda) 
almost as obscure and chaotic as for the past fifty )ears Witness, foi 
example, the popular use of the terms lymphoblastoma and lymphoma, 
designed to encompass most of the non-infectious lymphadenopathies The 
continuance of the use of such ^ague general terms is an admission of the 
confusion that prevails in this field 

The reasons for the difficulties that have continued to beset woikers in 
this field are not difficult to find They are largely, if not entirel), the 
obstacles that attend the interpi etation of the histogenesis of the l)nipho- 
cyte No completely satisfactory concept of the identity, life histor\, and 
specific functioiral potentialities of the lymphocyte has yet been accepted 
The fundamental cytological studies of Sabin and her associates haie gone 
farthest perhaps toward establishing this cell in its proper relationship to 
the other cells of the blood forming tissues,^ and are basic to aii) inteipre- 
tation of the role of this cell m the lymphatic dyscrasias 

^ the 19th Annual lileeting of the American College of 

, under the title “The rundamental Mechanism in the Pro- 
auction of Chronic Ljmphatic Leukemia” 
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The pioblcm ot chionic l}niphcitie leukemia is esscntiall} the pioblem of 
the pathologic-physiolog} of 1} mphopoiesis Any lational attempt to trace 
the comse of e^ents in which the l}mphoc)te pla}s the dominant lole must 
take into consideiation the wxll established facts relating to the knowm 
pathologic alterations m w'hich this cell t}pe is the chief leacting unit, and 
also must be consistent w'lth the phjsiologic conditions undei w'hich this cell 
lepioduces itself Fuither, it is cleai that the unsatisfactoiy state of oui 
undei standing of both the ph}siolog\ and the pathologj of lymphopoiesis 
diiectly leflects the unceitamty and conflicting opinions that prevail wuth 
legal d to the hmphemic states Admitting, then, that any discussion con- 
ceinmg the mechanism of chronic l 3 mphatic leukemia is hampeied b) our 
incomplete knowledge of this subject, it is desirable, nevertheless, if onl} 
foi the purpose of stimulating new lines of thought and research, to review' 
Cl iticall) the available facts and to add cei tain oi igmal data bearing upon 
the pioblem Such an analysis has foimed the basis foi the present con- 
cept W'hich suggests a rational explanation of this enigma on the basis of 
oui piesent state of know'Iedge 

Thi PinsiOLOGY or Lymphopoilsis 

Refeience to chait 1 show's schematicall) the couise of events m the 
evolution of the lymphocyte fiom the mesenchymal icst, the non-phagoc} tic 
leticulum cell, thiough the phases of matuiation to the definitive small 
lound cell leadil) identified wheiever found as the lymphocyte While it is 
believed that all of the primitive cells (including the leticulum cells) aie 
totipotential, yet because of the enviionmental conditions, the conditioning 
stimuli leceived, or both, these precursors mature only m the direction of 
lymphoblasts in lymph nodes and spleen and m a few' other locations All 
cells below level 2 are fully diifeientiated units and appeal to have lost then 
pow'er to leproduce cells othei than l>mphoc)tes As indicated b} the chart, 
lymphopoiesis is usually effected by progressive stages of matuiation and 
division (chiefly mitotic) thiough the successive levels 1, 2, and 3, the lattei 
level being most active (quantitatively') undei physiologic and ceitam patho- 
logic conditions Iiow'e^el, lymphopoiesis may' also be effected to an im- 
poiant degree by a lapid division of cells in level 4 (chiefly amitotic) The 
quahtatne chaiacteiistics of these cell ty'pes ha\e been described previously 
in detail " ^ 

The significance of the histologic stiuctuie of the lymph nodes in w'hich 
these changes take place has long been a subject of contioveisy The pioneei 
hy'pothesis of Flemming ■* w'hich emphasized the significance of the so-called 
germinal center, though contested by Marchand,^ Hellmann,® Heilmann,' 
Latta,® Heiberg,” Pol,'“ and many others, has been vigorously supported by 
the work of Aschoff,^ Groll and Krampf,’" Maximow',’’ et al At present 
the prevailing opinion supports Flemming’s oi igmal concept of the import 
of the secondaiy nodule Oi igmal w'ork m this laboratory has indicated 
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Chart 1 A graphic representation of physiologic and pathologic Ijmphopoiesis The 
cells, in their relationships to normal physiologic Ijmphocyte production, are shown by con- 
necting them with solid lines The llon-phagoc^ tic reticulum cell gives rise on the one hand 
to daughter reticulum cells and on the other, by maturative phases, to primitive round cells 
and thence to lymphoblastic units Furtlier diiision and maturation of the latter elements 
result in the production of the mature cells of the peripheral zone, which not only encircle the 
germinal centers but also are diffuselv distributed throughout the lymph node Normallj 
most of the proliferation occurs by concomitant maturation and division Howe\er, in the 
pathologic states of leukemia and lymphosarcoma, it is suggested that division is accentuated 
and maturation is limited Various degrees of maturative arrest result in production of the 
cells of various levels of immatuntv as seen m different cases of these diseases This is 
indicated by the horizontal dotted connecting lines indicating proliferation with minimal 
maturation It is clear from this chart that, theoretically, pathologic proliferation with 
maturatmn arrest may be either neoplastic in nature, or metabolic m the sense that unknown 
Qisturbed phj siologic factors permit or cause undue proliferation without concomitant matu- 
ration 


that intense stimulation of the formation of lymphocytes results in a pio- 
iferation of the germinal center tissue which breaks through the limiting 
zone of small lymphocytes and may eventually almost completely fill the 
entire node within the capsular borders As this tissue extends thiough 
becomes mixed more and more Avith cells of level 4, so that its 
1 entity becomes less and less clearly defined, until in the completely hyper- 
p astic node the entire content of the structure reveals only a diffuse lym- 
p latic tissue with a thorough mixing of all the various types of lymphocytes 
} nip 1 nodes with small but prominent gei mmal centers are probably resting 
structures This would account for the histologic differences between the 
perip leral deposits of lymphatic tissue which contribute only shghtty to the 
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mass of circulating lymphoc>tes and those deposits about the gastrointestinal 
tiact which are continually being stimulated by affeient streams from the 
gut and which, by their efferent vessels, supply nearly all the blood lym- 
phocytes 

Chart 1 shows that when noimal matuiation and dnision both occur, 
lymphopoiesis is expiessed histologically by the piomincncc and extension 
of the tissue leprescnted m levels 1, 2, and 3, i e , by the germinal center 
tissue of Flemming It indicates, howevci, that abnormal piohfeiation is 
theoreticall)’’ also possible by specific multiplication without maturation of 
the cells at any of the levels shown, since all of these cells have the power to 
repioduce themseFes It is furthei e\ident that neoplastic changes may 
occur at any of the stated levels and thus proMde a third mechanism for the 
ovei -production of lymphoc}tes Each of these three mechanisms may con- 
ceivably give use to pathologic states characterized by proliferative phe- 
nomena The significance of these potentialities will become clear m the 
later discussion of ceitain of these pathologic states 

A study of the blood and tissue changes occurring m infectious mono- 
nucleosis selves to emphasize the orderly couise of events which occurs when 
the stimulus to increased production of lymphocytes as provided by this in- 
fection is pionounced Chart 2 recoids the significant hematologic observa- 
tions made upon patient H W from the time he came under observation 
(24 houis aftei the onset of the disease) until the blood findings letuined 
to noimal The lymphocytes, polymorphonuclear leukocytes and monocytes, 
classified by the supiavital technic, aie shown in absolute numbers togethei 
with the totals for white and led cells In the lower block are plotted the 
values in per cent foi the young lymphocj'tes as determined in Wright- 
Giemsa stained blood films, classification being made according to the prin- 
ciples outlined m an eailiei publication" It will be obseived from a study 
of this chait that whenever the total lymphocytes exceed the noimal num- 
ber for an individual in health, the percentage of young types is distinctly 
above the upper limit of noimal (over 10 per cent) It is also clear that as 
the total number of lymphocytes in the peripheral blood fluctuates, theie is a 
corresponding and paiallel fluctuation in the percentage of young forms 
This IS shown especially well during tlie repeated observations made on Dec 
5, when a study of the blood was made eveiy 15 minutes for thiee houis 
Ihese facts indicate that delivery of increased numbers of lymphocytes to 
the blood is attended by an incieasingly marked shift to the left in this series 
of cells and bespeak the origin of the cells from a senes of maturativc 
phases involving the increased activity of geiminal centers, as indicated in 
chai t 1 for levels 3 and 4 

Further evidence for this belief is secured by an examination of the 
pathological tissue m cases of infectious mononucleosis A cervical node 
was obtained Dec 6 by biopsy from a patient, C W Z , eai ly in the 
course of the disease The photomici ogi aphs (figures 1 and 2 in plate 1) 
show quite plainly the pioliferating geiminal centei tissue infiltiating the 
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I “ Blood findings obtained bj studs of case H W svlio had infectious inono- 

anrl^Hf^* Iserial 15 minute counts were made during the period indicated on Dec 5, 1930 
iiumh ^ of joung lymphocjtes charted to contrast wnth the fluctuation in total 

total u Bmphocjtes The correlation between increase m joung cells and increase m 
f rom IS evidence that lymphopoiesis is phjsiologic as described on chart 1 Tissues 
irom this case shown on plate 1, figures 3 and 4 

entire gland to such an extent that the gieatei portion of tlie node is com- 
posed of pre-Iymphoblastic units, indicating that the supply of lymphocytes 
IS 0 tamed by increased activity and functioning volume of the germinal 
center tissue of Flemming The lymph node from patient H W was 
remoaed late in the course of the disease, just prior to the restoration of the 
jnipiocjtes to normal lea els (chart 2) The microscopic character of the 
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tissues IS now totally difteicnt (figures 3 and 4 in plate I) The sections 
cleaily show that “pure’’ geiininal centei tissue is much less oinious, the 
mixing of the cells in the lymph node is more unifoim, and increased nuin- 
beis of moie matin e hmphocytes aie especiall} prominent Ihese obser- 
\ ations suggest that 1} mphoc} tes ai e being matin ed by the pi ocess indicated 
in chart 1 It is also pointed out that dining the couise of these e\ents the 
predominating cell in tlie pei iphcral blood is the young, but not pathological, 
l>mphoc}te, coi i esponding to cells of the le\el of chait 1 labeled “ laige 
lymphocytes ’’ It is felt that these facts constitute stiong supporting data 
foi the theoiy of Flemming and indicate the essential tiuth of the couise of 
e\ents in noimal physiologic lymphopoiesis shown in chait 1 The im- 
poitance of these obseivations will become moie apparent in the subsequent 
consideration of lymphopoiesis in the non-infectious hypei plastic lymphatic 
states 

The noimal physiologic stimulus foi lyunphopoiesis has not as yet been 
detei mined Expeiimcntal piocedurcs, such as light, heat,^® loentgen- 
lay^■“’®^ fat diets," extiipation of the spleen and paienteial absoiption 
of foreign proteins,®® have all been shown to influence the peiipheral level 
of lymphocytes, but none of these haA'c been shown to be important in the 
phy^siologic or pathologic production of lymiphocyflic hypei plasms 

Equally’' obscuie is the impoitant selectne mechanism by which ceitain 
lymphocytes aie retained in the mothei tissues and others are released to the 
lym 2 Dh stieain It is clear that any’^ intelligent attack upon the problem of 
the mechanism of production of the lymphatic dysciasias is hampeied by oui 
lack of knowledge of these two fundamental physiologic piocesses 

The Pathology or Lymphopoiesis in Non-Infectious Staies 

Although eailier investigatoi s, pai ticulai ly' Haller,®" had desciibed whole 
blood which had the gross apiiearance of pus, it lemained for Virchow ®‘ and 


Plate 1 

Photomicrographs of paiaffin sections of lymph nodes obtained by biopsy from cases of 
infectious mononucleosis and stained with heimtoxyhn ind eosm 

Fig 1 Case C JV Z Low power view of a section thiough the cortex of the node 
The capsule is seen in the upper left hand corner Note the pale staining germinal center 
tissue which has invaded the entire node and is m direct continuity with the ill-defined 
secondary (germinal center) nodule seen in the upper center of the photomicrograph This 
tissue was removed eaCy in the course of the disease 

Fig 2 Case C W Z Oil immersion view taken through the edge of the secondary 
nodule referred to in the description of figure 1 The invasion of the peripheral zone of 
small lymphocytes (center of photograph) by geiminal center tissue (upper part of photo- 
graph) IS clearly shown Mature lymphoid elements are in the minority’ 

Fig 3 Case H W Low power view of a section thiough the cortex of the node 
This tissue was removed late m the course of the disease The germinal center tissue is 
less prormnent and is evenly mixed with the more mature cells of the node klature units 
now greatly outnumber the primitive cells and secondary follicles can no longer be delimited 
Fig 4 Case H W Oil immersion view taken from the s ime section as figure 3 
The view is representative of all portions of the section Note the predominance of matured 
cells as compared with figure 2, abore, and the corresponding decrease in primitu'e-cell 
units Large lymphoblasts wuth heavily basophilic cytoplasm and large prominent nucleoli 
are now’ particularly abundant A vessel runs through the center of the section 
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Bennet fiist to inteipicl correctly this phenomenon as charactei istic of 
leukemia John Bennet m 1845 described a case with autopsy report in 
which death took place fioiii “ the presence of purulent matter m the blood ” 
Bennet recognized the non-inflammatory character of the mechanism by 
which It was produced, but he beheied that the white coipuscles arose in a 
“ blastema formed of liquor sanguinis ” and did not divorce his theor) 
entirely from that of suppuration Viichow, however, immediately recog- 
nized his discover) as a new disease, “ White Blood,” emphasized its unique 
nature and cautiousl) suggested as the possible mechanism a diseased spleen 
which transformed red blood cells into white ones In a later communica- 
tion,"” A^irchow classified the diseases charactei izcd by lymphatic hypei- 
tiophy into four groups 1, leukemic lymphoma (l}mphatic leukemia), 2, 
simple h) pel plastic lymphoma (probably a mixture of pseudolciikeniia and 
leukosarcoma) , 3, lymphosarcoma, soft foim (h mphosaicoma) , and 4, 
lymphosaieoma, haul foini (Hodgkin’s disease) Virchow theicfore laid 
the foundations foi a climco-pathologic classification of the idiopathic lym- 
phatic hypeiplasias which, with minoi changes and amplifications, has held 
to the present day Cohnheim,''® using the term pseudoleukemia, separated 
from Virchow’s soft form of lymphosarcoma a lymphatic state in which the 
gloss and imcioscopic tissue changes of lymphatic leukemia were present 
but without the blood changes Kundrat further clarified this group b}- 
Ins observation of cases in which the disease, originating in an isolated single 
lymphatic node, became locally invasive and latei metastasized by way of 
the regional lymphatics Finally Steinbeig in a monumental contribution, 
the importance and significance of which has not been generally recognized, 
differentiated a group of cases of lymphosaieoma which started locally as an 
invasive tumor mass but which eventually became leukemic in that the ab- 
normal cells composing the growth gained entrance to the blood stream caus- 
ing a leukemia of the large cell type Virchow’s fourth group (Hodgkin’s 
disease) is now generally regarded as primal ily an infectious granuloma*''’ 
The observations of Steinberg,”'* the recent studies by L’Espciance in 
Ewing’s laboiatory,”” as well as observations and experiments from our own 
laboiatoiy tend to implicate the tubercle bacillus rathei than othei bacteiia '® 
oi vii uses as the initial causative agent 

This view of Hodgkin’s disease is not, of couise, necessaiily m conflict 
with the fact that certain cases exhibit definite neoplastic characteristics 
The phenomena of neoplasia aiising in chionic lesions is not unusual in 
othei tissues of the body When neoplastic transformations occur in lym- 
phoid tissues, howevei, the cell piimaiily involved is definitely not the 
lymphocyte, as suppression of lymphopoiesis with lymphopenia is an out- 
standing featuie of the disease Unpublished studies m our laboratory 
make it probable that either the reticulum cell, the monocyte or both are the 
elements in lymphatic tissue that undergo the characteristic pathologic 
changes Hodgkin’s disease, therefore, while a disease of lymphatic tissues, 
does not appear primarily to affect the lymphocyte itself and hence is not 
discussed further in this paper 
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It IS clear, therefoie, that, with the exception of the sepaiation of Hodg- 
kin’s disease fiom the group of pi unary lymphatic hyperplasias, little ad- 
^ance has been made towaid an undei standing of this gioup of diseases 
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Since Steinbeig’s significant contiibution in 1908 We ha\c today then 
four clniico-pathologic states which are charactci ized by lawless piohfera- 
tion of the lympliatic t}pe of cell \iz, lymphatic leukemia, l}mphatic 
pseudo-leukemia, leukosarcoma, and lymphosarcoma By a critical analysis 
of typical cases fiom each of these classes we shall trace certain facts which 
apparently help to explain the mechanism icsponsible for l}mphatic leu- 
kemia and which, at the same time, suggest a lelationship of each of these 
lymphatic dyscrasuis to the otheis Cases in addition to those cited have 
been studied uith cntiiely similar findings and conclusions To conserve 
space, only data iele\ant to this discussion will be given 

Chromic L\MPnATic Leukemia 

Case IF S Ihis patient, a white male, aged 52 jears, first came under our ob- 
servation on Dec 20, 1930 He gave a historj' of general glandular enlargement, in- 
creasing pallor, and dyspnea of thiee years’ duration No liistor> of a primarj local 
Ij'mph node enlargement could be obtained Ph 3 ’Sic'il evamination showed, in addi- 
tion to the genei allied adenopathy, an enlarged spleen, the bordei of w'hich reached 
the level of the umbilicus The enlarged nodes were elastic to the touch, freely 
movable, discrete and not painful on pressure The blood examination showed the 
presence of pathologic Ij'mphocytes in increased numbers, as shown in chart 3 These 
lymphocytes were all of the small round tvpe, uniform in size, and each possessed 
a very nairow rim of cytoplasm cont lining small spherical (not rod-hke) mito- 
chondria about a nucleus that exhibited a characteristicallj heavy chromatin cloud 
and occasionally a small nucleolus Studies of the deln ery of the j'oung lymphocytes, 
classified according to standards of proved value in appraising normal lymphopoiesis, 
failed to show during the serial IS minute inteival studies of Dec 31 any correlation 
between germinal center activitv and intensity of Ijmiphopoiesis (chart 3), in sharp 
contrast to the findings in infectious mononucleosis (chart 2) It is also clear from 
chart 3 that although the lymphocj'tes langed betw'een 60,000 and 90,000 on Dec 31 
(from 9 45 a m to 12 00 noon), at no time during this intenal did “^oung” cells 
constitute more than 3 pei cent of the total 


Plate 2 

Photomicrographs of paraffin sections of lymph nodes removed at biopsy and stained 
with hematoxylin-eosin, oil immersion views Figure 1 (chronic lymphatic leukemia) is to 
be contrasted with figure 2 (pseudoleukemia) Figure 3 (leukosarcoma) is to be con- 
trasted with figure 4 (lymphosarcoma) The cells of figures 1 and 2 are morphologically 
identical, similarly identical are those of figures 3 and 4 Note, how'ever, the vast differences 
between the cells of figures 1 and 2 and those of figures 3 and 4 

Fir 1 Case IF S Ch>omc hmphattc Icufemm Note the endless reduplication of 
one type of cell with heavily chromatic nucleus and small but prominent nucleolus The 
cells tend to be uniform in size and shape No mitotic figures were found in this section, 
and there was no tendency to invade the capsule 

Fig 2 Case R D B Lymphatic ptcudoIcitLcmta The morphologic characters of 
the cells in this section were identical with those of figure 1 

Fig 3 Case B M Lcitkosai coma These cells \ary greatly in size and shape, 
tend to be vesicular and do not have the characteristic chromatin structure of those shown 
in figures 1 and 2 Mitotic figures were plentiful in this section This tissue showed definite 
invasive characteristics and invaded the surrounding structures by direct extension (See 
figure 1 ) 

Fig 4 Case F M Lymphosai coma These cells correspond m all particulars with 
those shown in figure 3 Mitotic figures were particularly rich m the section from this pa- 
tient, and the tissue was locally invasive 




LYMPHOPOIESIS, LY]\IPH\riC HYPERPL \SIA, AND LYMPHEMIA 1313 


Plaie 2 


: 

i .■» 




% 




' s -f , ' 


* ' c 

v*- 


yJH- ^ ^ r,^ ^ A 

• 'i*‘ :*■ ^ 7^* •» ^ 

HH 4^ "■ * “‘ ‘V 

' *■ A ^ 1 % -S ^ ' 

■’ w . ‘■‘ . 

** t ^ >ir 


* 


^ , r'‘ ' 


C: •'■ 

,; 'W.Y.- '■ ' /Vs 

*- 

t ’ r-* (" 




ITY 

' 

j- X i 


f* * 


r:,..r 


/'’s ("s 

< ^'' 


■■’" L 


* j 


* 


\ I? 




. r* 


4 ^. 


',/ - X- 


cy ^ 1 



1314 


n K WISEMAN 


The obvious conclusion is that the lymphopoiesis of ehionic lymphatic 
leukemia is not of the noimal germinal center type This fact, in conjunc- 
tion with the obseivations that the cjtoplasm of the immature cells is often 
lelatively deficient m basophilic substance, and that the cells tend to divide 
by amitosis (mitotic figuies aie a great raiity in the blood and in sections of 
tissue from chionic lymphatic leukemia), suggests that multiplication of 
cells m this disease is chiefly by amitotic division with minimal mahuation 
In Chart 1 tins would be indicated by proliferation of cells m a horizontal 
direction with very little progressive development vertically, that is to say, 
very little multiplication with maturation It is clear that this hjpothesis 
would account for small cell (chronic) leukemias as well as for the more 
acute large cell types, the difference being dependent upon the cell le\el at 
which the abnormal proliferation took place It will be recalled that, phjsio- 
logically, lymphocytes multiply at the vaiious levels with some maturation 
arrest, 'but normally the reset ve of cells at each stage lemains small at any 
one time, the majority matin mg piomptly In chionic Ijmphatic leukemia 
it would seem that this normal phj'siologic equilibrium is leversed so that 
division with maturation is quite small and division without maturation is 
correspondingly large The end result is an overproduction of immature 
cells of no functional value to the body In this respect the mechanism is 
similar to that obscived m the over-production of megaloblastic tissue in 
pernicious anemia An alternative theory in explanation of the horizontal 
proliferation of lymphocytes at immature levels m lymphatic leukemia is one 
which would link the mechanism with a neoplastic alteration This hypoth- 
esis will be considered in the discussion of leukosarcoma 

Lymphatic Pseudoleukemia (Cohnheim) 

Case R D B This patient, a white male aged 64, first came under obseivation 
on Dec 13, 1933, complaining only of generalized lymph gland swelling Physical 
examination added only the fact that the spleen was enlarged to the costal border 
The lymph nodes varied in size from a pea to a walnut and had exactly the same 
characteristics as described for patient W S above Biopsy was performed with 
removal of a left cervical node on Dec 20, 1933 Both supravital examination and 
the study of fixed paraffin sections revealed Iwperplasia with metaplasia of the lym- 
phatic elements, indistinguishable from the tissue changes seen in classical chronic 
lymphatic leukemia and identical with the tissue from patient W S (Compare 
on plate 2 photomicrographs 1 from the tissue of W S and 2 from the tissues of 
R D B ) The hematologic examination showed absolutely no abnoj mahhes either 
in the quantitative values or in the qualitative characteristics of any of the circulating 
cell types All lymphocytes were of the normal types, although lepeated studies with 
both the supravital and fixed technics were utilized in an effort to detect pathologic 
variations Chart 4 is a graph of the cellular equilibrium prevailing in this patient 
and shows that for the 25 months he has been under our observation no leukemic 
tendency has been observed Roentgen-ray therapy in suitable dosage has been ap- 
plied to the superficial glandular swellings as indicated on the chart in oider to control 
the local enlargements Throughout, this patient has been in the best of health and 
has continued to fulfill his occupation as a railroad crossing watchman 
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Chart 4 Results obtained b\ blood examination of patient R D B \/ho had Ijmphatic 
pseudoleukemia No abnormalities, either qualitative or quantitative, ha\e been obsened 
during the period of two jears shown on this chart Examination of a Ijmph node removed 
at biopsy on Dec 20, 1933 showed a histology indistinguishable from that of patient u S 
(chart 3) who had lymphatic leukemia with marked lymphemia Local roentgen-ray treat- 
ments were given, as indicated on the chart, for the sole purpose of reducing the local sw el- 
hngs of the lymph nodes Tissue showm on plate 2, figure 2 


From the facts as herein outlined the t}pe of lymphatic hypeiplasia is 
undoubtedly identical with that found m chronic lymphatic leukemia In 
this patient, R D B , however, the ban lers that allow only normall) ma- 
tured cells to gam entrance to the h mphatics and thence to the blood stream 
are eftective in screening out the leukemic unmatured t^pes, thus connnmg 
them to the lymphatic tissues, whereas in the former case (W S ) this 
mechanism has failed The absence of leukemic cells m the peripheral blood 
m case R D B has resulted in an absence of mfiltratn^e phenomena (large 
I'er, anemia, etc ), as normal lymphocytes merely divide, mature and die 
capable of endlessly dividing yvithout maturing Hence, unlike 
6u emic cells, normal lymphocytes do not crowd out, “ infiltrate ” and replace 
® ^er tissue cells It is clear that patient R D B is m good health and will 
continue so, as long as the leukemic cells do not gain entrance to the blood 
ream That this screening mechanism may become ineffective at any time, 

ms con\ertmg the disease into a true leukemia has been obseryed by 
others 


Leukosarcom \ (Sternberg) 

tion^F*h^ patient, a white child, aged 20 months, came under our obseria- 

illtiess^ P 1935, eight w'eeks after the first e\idence of the beginning of her 
allor, dyspnea and generalized glandular enlargement with splenomegaly 
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developed lapidly A caicful lustoij' icxe.ded tli.it tlie fust enlargement which 
appeared wms a lump m the left submaxillarj region Aftci a peiiod of about four 
w'ceks there was in ineiease in the si7C of the spleen with a smiult.meous enlargement 
of the lymphatic structuies A blood count six w’eeks before admission was said to 
have show'n 35,000 white blood cells with the majority “mononuclear” leukocytes 
Deep roentgen-ray therapy was applied over the mediastinum to reliere the dyspnea 
and reduce the number of cells A careful hematologic examination made upon our 
first contact with the case revealed the classical findings of lymphatic leukemia with 
the one exception, that upon supravital examination it w'as possible to discriminate, 
after careful study, betw'een tw'o morphologically distinct types of lymphocytes exist- 
ing side by side in the blood films The one type w-as found not to depart from the 
noimal in any recognized morphologic particular The second type of lymphocyte 

Taiu n I 

Important Supravital Criteria of Three Biologic Classes of Lymphocytes 


Characteristics of nucleus 


Class 

Visible 

nucleoli 

Chromatin 

distribution 

Shape 

Relative 
size of 
nucleus to 
cell 

Nuclear 

membrane 

Normal mature cell 

Not promi- 
nent 

Heavy' cob 
web 

Varies 

i 

Vanes 

Sharp 

Leukemic cell 

Prominent 

Heavy 

splotches 

Offer 

bizarre 

Tends to be 
large 

Sharp 

Sarcoma cell 

Large 



Large 

Indistinct 


Characteristics of cytoplasm 


Class 

Quality 

Neutral red 
vacuoles 

Refractive 

vacuoles 

iMito- 

chondria 

Normal mature cell 

Faint y'ellow 

Rose-red if pres- 
ent 

None 

Large rods or 
spheres 

Leukemic cell 

Limpid clear 

Largely absent 

None 

Small spheres 

Sarcoma cell 

Faintly' grey 

1—10 highly refractive vacuoles 
about periphery of nucleus 
Deep scarlet when stained 

Dust-like 

! 


Other characteristics of cell 


Class 

Motility 

Approvimate 

size 

Phago- 

cytosis 

Fragility 

Normal mature cell 

Present 

95% less than 9 
microns 

Absent 

Slight 

Leukemic cell 

Absent 

Vanes 

Absent 

Marked 

Sarcoma cell 

Absent 

12-14 microns 

Absent 

1 

Moderate 
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present pas dcrm.telY abnormal bnt rltllcrc,! 

te prevtoosly described as cl, a.aclonstrc of the n 

These pathologic cells ranged ,„ sue '» ‘ „“( » „arro« 

Size to the nornml intermediate lymp roc^ mitochondria and con- 

:;“7'lntairXS‘‘-s?eS^ a hne web-libe Ciromat,,. 



Fig 1 Case E M Lcukosaicoma Low power view through 
gland adjacent to submaxillary lymph node A portion oi the hrnph n , . gjements 

right hand corner The capsule of the node has been destroyed, and the ly ? ^ ^ the 

have invaded by direct extension the submaxillary gland m the center ana 
section 


With a rather large nucleolus The nuclear membrane was indistinct so la 
infrequently there was some difficulty in sharply delimiting the area occupie > 
nucleus This cell we have called the “sarcoma cell” to distinguish it from the ° ' 
types of lymphocytes described Morphologically, in supravital preparations i i 
similar to proved sarcoma cells found m round cell sarcomata of the connective tissu 
Table 1 by description compares this with the other hanphocy tes mentioned m us 
paper 

The lymph node, removed at biopsy from the submaxillary region, dinerec 
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markedly from those found m the usual case of lymphatic leukemia 1 he lymph node 
could not be lemoved with capsule intact, as it was bound to the suriounding tissue 
Upon cut section, the contents of the node weie giay in color, e\treniely soft in 
consistency and veiy ccllulai SupraMtal c\<innnation of scraping of this material 
show'ed a mixture of noimal Ivmphocstes and cells corresponding to those found m 
the peiipheral blood and designated as “sarcoma cells” Mitotic figures among the 
latter were very frequent Paiaffin sections showed characteristic sarcoma tissue 
Remnants of secondary nodules were invaded and destroyed by these abnormal cellular 
elements The proliferative process had broken through the capsule and invaded, in 
typically neoplastic fashion by direct extension, the adjacent parenchyma of the 
submaxillarj gland Figure 1 shows the characteristic inv'asiv'eness of these cells 
Chart 5 depicts giaphically the couise of the hematologic events as they occurred 
in this patient In this chart the sarcoma cells are show’ii by the circles connected 
with a solid line, and the normal lymphocytes are shown by the circles connected with 
a dotted line Several points on this chart are of interest and of importance to the 
theory of the mechanism of production of leukemia and will be discussed to the ex- 
clusion of other interesting data shown but not vital to the tenets of this paper 

It IS clear that the excess of w'hite cells consists cntirel} of the “ sarcoma 
cell type ” of lymphoc^te, the curve representing the total leukocytes parallel- 
ing that representing the sarcoma cells The curve for the normal lympho- 
cytes constitutes a virtual plateau fluctuating for the most part between 2,000 
and 4,000 cells and deviating downward from this level only once, when 
the sarcoma cells were at a v'eiy high lev'el (60,000) This fall in the 
number of normal lymphocytes was probablj due to a suppression of mul- 
tiplication in the tissues (infiltrative phenomena) and not to a roentgen-ray 
effect, as it will be observed that a considerable drop m the red blood cells 
occurred at the same time, and that larger doses of loentgen-ray were given 
both before and subsequent to this fall without disturbing the level of either 
normal lymphocytes or red cells It is also clear from this chart that the 
two kinds of lymphocytes shown have a quite marked difference m sus- 
ceptibility to the destructive effects of the roentgen-ray (note in particular 
the behavior of these two cells to the treatment given on March 6) This 
further substantiates the biologic difference between them suggested by 
their morphologic charactei istics It is also evident that the extraordinary 
radiosensitivuty of these sarcoma cells, transcending consideiably even that 
of the normal lymphocytes, tends to place these cells in the category of 
neoplastic cells of lymphoid origin 

From the foregoing it would appear probable that the leukemia ob- 
served in patient E M is a type of lymphatic leukemia which differs from 
those already mentioned in at least three important respects 1, in the mor- 
phologic characteristics of the abnormal lymphatic elements, 2, m their 
lelative radiosensitivnty , and 3, m the histo-pathology of the affected lym- 
phatic tissues These points all indicate a mechanism responsible foi 
the leukemia of leukosaicoma which is different fiom that of simple lym- 
phatic leukemia This mechanism, as clearly indicated by the facts re- 
cited, points strongly to a neoplastic alteration of lymphopoiesis This 
malignant lymphocyte then invades the blood stream (causing “ leukemia ”) 
and infiltrates the various tissues of the body, giving rise to a clinical and 




. , Chart 5 Blood findings in patient E J M who had leukosarcoma Particular at- 
antl 'tn directed to the charting of two types of ]ymphoc> tes, one labeled “ sarcoma cells ” 
l\m R otlier “ 1> mphocytes ” The charting is upon semi-logarithmic scale The normal 
jmphocytes at no time greatly exceed in numbers the value regarded as normal for the 
roe*^f Ps^'son m health The “ sarcoma cells,” however, between the periods m which 
therapy was applied rise to high values, independently of the normal lympho- 
celf^ -t he effectiveness of small doses of roentgen-ray in reducing the number of sarcoma 
clea^l^” n relatively ineffectual results of these doses upon the normal lymphocytes are 
Km I ®hown and bespeak further for a biologic difference between these two t\pes of 
i pilocytic cells Tissues shown as figure 1 and also on plate 2, figure 3 

pathological picture simulating ordinary lymphatic leukemia This mech- 
anism exemplifies the third type of lymphocytosis which is theoretical!} 
possible according to the chart presented in the discussion of physiologic 
lymphopoiesis ^ ^ 


1b cc AutDP5i)npm4f935' 
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LYAmiOSMtCOMA (KuNDUA f) 

Case F M This patient was a white malt, aped 60, yIio was found to have 
“lumps” in his abdomen fi^e months prior to the present ohsenations Physical 
examination on Fehr 2, 1931 showed generali7ed swelling of the Ijmph nodes, includ- 
ing the mesenteric nodes The nodes w'ere discrete, lather hard, freely nio\ahle in 
some cases and fixed in others, but all w'eie without tenderness to pressure The 
spleen w'as enlaiged to 5 cm below' the costal border, and there was fluid in the 
abdomen Gasti ointestinal roentgen-raj’ series as w'ell as other studies were nega- 
tive Repeated examinations of the blood showed no evidence of leukemic changes, 
either fiom a quantitative or qiiahtatne standpoint (chait 6 shows two counts taken 


F iVI L\ mpliosarconn 



2^-31 

2-26-31 

8-3-31 

RB C 

3,900,000 

3,530,000 

3,260,000 

WB C 

7,600 

4,200 

5,800 

PM N 

4,864 

2,604 

3,132 

Lym 

1,292 

966 

1,392 

Mono 

1,368 

588 

1,160 


Chart 6 Three blood counts taken on patient F kl wdio had lymphosarcoma These 
were typical of the manj observations that were made No e\idence of leukemic change is 
noted Tissue shown on plate 2 figure 4 


early m the course of his disease and one near the end, typical of many that were 
made) Biopsy examination was made on Febr 3, 1931, and a Ijmph node 1 bj 1 by 
IV 2 cm lemoved from the left cervical area The contents w'ere very cellular, and 
from the characteristics of the cells examined supravitally a diagnosis of lympho- 
sarcoma W'as made Examination of the paraffin sections showed a type of cell his- 
tologically indistinguishable from that of the preceding case, E kl (see plate 2, com- 
pare figures 3 (Case EM) and 4 (F M )) 

A review of the pertinent facts in this case, typical of many such that 
have been observed, shows a lymph gland tumor originating m one part of 
the body (in this instance m the mesenteric area), -which fiist spread locally 
and eventually became generalized, probably by metastasis Clinically and 
histologically this case was identical with the preceding case (E M ) except 
that the malignant cells -w'ere not continuously dehvei ed into the circulation, 
with the result that neither a leukemic blood pictuie nor the infiltrative phe- 
nomena of leukemia developed That some cases, staiting m this manner, 
at times become leukemic cannot be doubted In such instances at some 
time, often following roentgen-ray therapy, the pathological cells undoubt- 
edly gam free access to the blood that is to say, leukosarcoma develops from 
the localized neoplastic alteration of the lymphoid cells chaiactenstic of 
lymphosarcoma 

Aleukocythemic (Aleukemic) Lymphatic Leukemia 

From the previous discussion, it may be mfeired that there are thiee 
forces which determine the number of cells 111 the peripheral blood In 
physiologic lymphopoiesis the level is determined by the balance w'hich 
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exists between the factors of pioduction, delnei's to the blood stieam and 
penpheral loss or destruction For example, in infectious mononucleosis 
cases with marked adenopathy but wnth low total blood counts apparentl} 
reflect the existence of a very effectne barricade wdnch prevents release of 
these elements to the lymph and blood streams This is not the result of 
high peripheral loss because examination of the cells m the blood stream 
reveals large numbers of relatively old lymphocytes, a fact which suggests 
accumulation rather than accelerated peripheral loss 

Careful stud} of the material accumulated m this laboiatoi} has indi- 
cated that, in the diseases charactei ized b} pathologic lymphopoiesis, the 
factoi of peripheial loss of cells is manifested chief!} b} tissue infiltration 
wnth blood cells, a circumstance which rarely, if e\er, occurs to an important 
degree in the infectious lymphadenopathies 

The withdraw'al of enormous numbers of cells fiom the blood and then 
storage in the tissue spaces have been outstanding features m some cases m 
which the blood has showm an actual leukopenia In fact, m our expeiiencc 
a falling peripheral level of cells in chronic lymphatic leukemia has often 
been associated wnth the appeal ance of signs of hea\y tissue infiltration, as 
shown by roentgen-ray examination of lung fields, an enlarging h\ er, a dc- 
\ eloping anemia and tlirombopenia, etc The clinical course, the roentgcii' 
ray studies and the laboratory data in case J B illustrate this phenomenon 
clearly 

Case J B This patient with a peripheial lc%el of cells which a\eraged 24,000 
lymphocytes per cu mm of blood for two months just prior to June 15, 1935 hid 
showm no evidences of infiltration (figure 2) The patient then had a spontaneous 
exacerbation of his disease wath total counts rising to an aaerage of 48,000 hm- 
phocjtes, w'lth no further changes in the chest roentgen-raj as compared with 
previous examination One month after this increase in tiie cell count occurred 
roentgen-ray therapy was gnen until the penpheral count became stabilized at an 
average le\el of 21,000 ljmphoc\tes Ihis lea cl persisted for 12 dajs During the 
nine davs after the establishment of this plateau of 21,000 the count slowU fell spon- 
taneouslj to an average level of 8,000 hmphocjtcs Daspnea and caanosis slowlj 
became more eaident during the next .7 daas, and one month after the spontaneous 
dea'elopment of the aleukemic phase, respiratorv distress was marked A roentgen- 
raa at this time, aaith a Ijmphocatc count of 6,083 on Noa 14, 1935, showed in irked 
infiltration in the right lower lung held (Figure 3) Ihis aaas tre ited with deep 
roentgen-iaa localla avith some clearing of the cellular infiltration, but aaitiiout mneli 
clinical relief A roentgen-raa taken 15 daas later, Noa 29, 1935, showed spread 
of the infiltratiae process to the left lung (Figure 4 ) Throughout the aleiikemie 
phase, aahich persisted 34 daas until his death, the lampliocates maintained an laerige 
lea el of 8,000 cells There aaas no increase in size of the lamph nodes during this 
phase 

Ihis discussion proaidcs an explanation of the mechanism resulting in 
the so-called aleukemic t}pes of hniphatic leukemia In some cases with 
large l}mph nodes but low' peripheral cell count the “ screening " mechanism 
m the lymph nodes is probabh particular!} efficient These cases resemble 
the psevidolcukcmic t}pes exemplified In case R D B pretiousla discussed, 
the difference being m the rclatiac efficienc} of this mechanism Some 
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ttt^ 0 Cncr nf J B Alcukcmic h'litf’Itaftc kukeiiita Qiest plate taken on June IS, 

1535 The traXolrinfhial ^ about the right and left lulus are enlarged, but 

the lung fields are clear 
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Fig 3 Case of J I 
1935 infiltration 

filtration in left side 



Aleukemic lymphatic hukemta Qiest phte taken on Noe 14 
of cells slioten parlicultrU in ncht lower lobe Rei,inninir in- 
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Fig 4 Case of J B Akukemte lymphatic leukemia Chest plate taken on Nov 29, 
1935 Deep roentgen-ray therapy given on Nov 16 resulted in some clearing of the in- 
\oKement on the right side Hon ever, the left side is now heavily infiltrated, particularly 
at the base 
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cases, treated with roentgen-ray therapy with maiked reduction in adeno- 
pathy, persist o\ei long peiiods of time with low total counts and very little 
eMdence of lymph node enlargement Such cases are piobably examples of 
aleukemic leukemia m which the proliferative foices have been i educed in 
actiMt> Othei cases, Mith leukopenia de\ eloping aftei having shown pre- 
\ lousl} high pel iphei al cell counts, maj show marked evidences of infiltra- 
tne phenomena These lepresent instances of aleukemic hmphatic leu- 
kemia in vhich loss of cells fiom the blood stream to the tissue spaces is 
particulail} impoitant In this lattei tjpe it seems piobable that the late 
of pioduction of the cells is not sufficiently high to balance the peripheral 
loss 

A consideration of these facts, therefore, suggests that, at times, m 
individual cases, an} one of the three physiologic foices which are important 
in determining the peiipheral level of cells may be the chief factor in the 
production of the so-called aleukemic state of hmphatic leukemia The 
significance of anal} zing each case from these standpoints for detei mining 
piognosis IS obvious 


Discussion 

From the obseivations made in the abo^e cases, each cited as t}pe spe- 
cific for its class, it would seem that there are at least tin ee mechanisms b} 
%vhich lymphoid tissue becomes h}perplastic first, b} excessive multiplica- 
tion and maturation occurring simultaneously (eg, infectious mononu- 
cleosis), second, b} excessive multiplication with little or no concuirent 
maturation (eg. the common t}pes of l}mphatic leukemia and pseudo- 
leukemia) , and third, by the metaplasia of cells vith neoplastic alteiation 
(e g , lymphosarcoma) Each of these three basic pathologic states has 
been observed to occur in man Cases of infectious mononucleosis with 
normal or nearly normal peripheral blood counts have been observed m 
our clinic (aleukocythemic infectious mononucleosis), whereas the lym- 
phemia in other cases has been so marked as to make the differential diag- 
nosis between lymphatic leukemia and infectious mononucleosis a matter 
largely dependent upon a careful qualitative study of the indnidual l}m- 
phatic cells In these latter cases the determination of a continuance of 
noimal maturation and the absence of amitotic division in the cells (inactne 
nuclei) have been among the important differential criteria Important to 
this discussion is the fact that the phenomenon of cellulai infiltration 
(maiked anemia, thrombopema, large liver, etc) has never been observed 
111 this disease because 1, the cells are more mature and have correspond- 
ingly lowered potentialities for division , and 2, the cells continue to mature 
and hence tend to fulfill their life cycle, dying m large numbers These 
factors discourage local growth tendencies in the tissue spaces where the 
cells may lodge, so that the phenomenon of infiltration (which largely repre- 
sents m the last analysis local growth) is not seen m infectious states In 
direct contrast with pin siological 1} inphopoiesis as illustiated by infectious 
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mononucleosis, pathological lymphopoiesis is lemarkablc m that obseivcd 
matuiation of these cells is minimal in amount, whereas the evidence in- 
dicating piofound piopensitics foi division is an outstanding featuic 

Ihe evidence introduced in the body of this papei would seem to make 
it necessary, m older adequately to explain the phenomena obseived, to 
hypothecate two distinct types of mechanisms lesponsible for the patho- 
logical lymphatic hyperplasias On the one hand, cytologic and histologic 
evidence indicates that in one type of lymphatic hyperplasia, the mechanism 
IS neoplastic (lymphosaicoma and leukosaicoma ) On the other hand the 
evidence secured by parallel methods of examination in the other group 


N0N-1NFECT10U3 LYMPH NODE HYPERPLASIAS 
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P- 
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Lijmphosarcoma 
(Localised & qenerai^ed) 


Without LQueemm 


(UsuqUi) 


ocali^ed) 


With Leucetnia 
(Generoli^od) 


Lymphosarcoma 

(Kundrot) 


Loucosarcoma 

(Sternburg) 


O 

c. 

p. 


o 

ja 

a 


Hypertrophy 

(Qeneroh^od) 


With Leutemia Without leucemio 
(GenerQlii!,ed) (Generolijod) 

Chronic Lymphocytosis 
Chronic Leucemio 


Pseudo leucemio 
(Cohnheim) 



Acute Leucemio 


Chart 7 Gnphic repi csentation of the nuthor’s conception of the interrelationships 
existing between the primary non-infectious lymphocytic diseases This scheme suggests 
that all of the lymphocytic hyperplasias of non-infectious oiigin consist essentially of two 
groups , that which is directly traceable to a neoplastic alteration in the re icting unit, the 
hmphocjte, and that group uliich is characterized In unlimited proliferation of lymphocytic 
elements resulting from an unknown but not a neoplastic mechanism Either group may oi 
may not exhibit leukemia 


(leukemia and pseudoleukemia) indicates that the mechanism is neithei 
neoplastic in the same sense that lymphopoiesis is neoplastic in lymphosar- 
coma, nor essentially physiologic as in infectious states In this latter 
(leukemic-pseudoleukemic) gioup the chief characteristic seems to be di- 
vision without concomitant maturation, yet, withal, not neoplastic in char- 
acter The prototype of pernicious anemia immediately is recognized, and 
it IS believed upon the basis of the evidence which we have secured that this 
type of lymphatic leukemia may be the result of a mechanism similai to 
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that which is responsible f oi the pi ocluctiou of pernicious anemia In order 
to account for the obviously neoplastic character of lymphosarcoma and 
leukosarcoma, it is necessary to postulate a second mechanism for the pro- 
duction of leukemia , that is, a neoplastic alteration in the lymphocytes which 
sometimes gam access to the blood stream (leukosarcoma) Lymphatic 
leukemia, according to this hypothesis winch seems necessary to bring all 
the obser^ed facts about this disease into accord, is the result of two Aastly 
different etiologic agencies, the one neoplastic, the othei possibly metabolic 
The leukemias of the foimer type are usually inoie acute whereas those of 
the latter may be acute but usually are chronic The majoiity of the cose<! 
of chionic lymphahc leiikevuo aie thus believed to be of metabolic oiigin 
Chart 7 illustrates the author’s conceptions of the interrelationships of the 
\arious types of non-mfectious Emphatic hjpeiplasias Only those dis- 
eases which primarily affect the lymphocy te as such are shown 

It is emphasized that the conclusions as gn en abo\ e are not necessarily 
at variance with the well established data obtained from experimental 
leukemia m animals The trail smissabihty of tumors in mice^^’^® and 
chickens,'*® which m some instances show lymphatic leukemia and m others 
lymphosarcoma without leukemia, is simply a repetition of the same phe- 
nomena observed in man under the lymphosarcoma-leukosarcoma sequence 
described b} Sternberg m 1908 In the case of chickens, many of the so- 
called leukemic states are undoubtedl} the response to infectious agents 
and are therefore not true leukemias but rather lymphocytoses Similar 
states m man, difficult to differentiate from true leukemias, are regularly 
obser^ed^® (see also discussion concerning infectious mononucleosis) It 
is not believed, how'ever, that an) of the true leukemias of man are tlie 
result of infectious agents for the various leasons given m preMous chapters 
concerning the mechanism of the production of the cells m leukemia and 
their physical characteristics 


Conclusions 

1 All theoretically predictable Aariations m lymphopoiesis probablv 
occur m man Each type may give rise to nearly the same chnico-patho- 
logic syndrome, but essential differences can be determined and established 
by a study of the physical characteristics of the cells invoked 

2 A study of cases showing pathologic lymphopoiesis points to the con- 
cept that there are probably two etiologic forces responsible for lymphatic 
leukemia m man which operate through twm different mechanisms, the one 
neoplastic, the other metabolic 

3 Analysis of the question of idiopathic lymphatic hyperplasias indi- 
cates that there are only two fundamental types (a) neoplastic alterations 
of the lymphocyte without leukemia (lymphosarcoma) and wnth leukemia 
(leukosarcoma), and (b) “benign” hypertrophies without leukemia (lym- 
phatic pseudoleukemia) and rvith leukemia (some of the acute cases and 
probably most of the chronic ly mphatic leukemias ) 
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4 Many acute leukemias aie not tiuc leukemic transfoimations of the 
unclerl) mg lymphatic tissues but ai e simply a vigorous cellulai response to 
infectious agents conditioned by the host, the infectious agent, or both 

5 Aleukocythemic (aleukemic) leukemia may be the result of either - 
type of mechanism which can produce lymphatic leukemia, but in all cases 
a low peripheral level of the lymphatic elements in the blood, when the 
stimulus to lymphopoiesis is strong, is the lesult either of a partially effec- 
tive mechanism which normally is completely effective in preventing patho- 
logic and immature cell-forms from leaving the mother tissues and entering 
the blood stream, or rapid migration of the pathologic cells from the blood 
into the tissue spaces 
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METABOLISM STUDIES IN MYASTHENIA GRAVIS 
BEFORE AND DURING THE ADMINISTRATION 

OF GLYCINE ’ 

By Mildred Adams, Ph D , Marschelle H Power, Ph D , and Walter 
M Boothby, M D , F a C P , Rocliatci , Minnesota 

Several attempts have been made to discover specific metabolic ab- 
normalities in subjects with myasthenia gra\is The results in general have 
been contradictory and therefore inconclusne The therapeutic value of 
glycine in this disease has caused a renewed interest in such studies, al- 
though the majority of the more recent investigations have dealt chiefly 
with the effect of glycine on the excretion of creatinine and creatine 

This investigation was undertaken, accordingly, to gain more complete 
information concerning the metabolism of patients with myasthenia gravis 
both before and during the administration of glycine Complete studies in 
which the food, urine, and feces have been carefully collected and analyzed 
have been carried out on two subjects 

Experimkntai 

Subject 1 was a woman, 40 years of age, who weighed 75 2 kg and whose height 
was 5 feet and 8 inches (173 cm ) She had had myasthenia gravis for at least 10 
years and for three years had been practically bedridden, until treatment with 
ephednne was begun Since that time she had been slowly improving, and at the 
time of this investigation she could get about fairly well with the aid of a wheel chair 
She was still taking ephednne — one 3/8 gram (0 025 gm ) capsule of ephednne sul- 
phate twice daily — when she came to the clinic, and this medication was continued 
throughout the study The patient was placed on a constant diet containing 12 2 gm 
nitrogen and about 1750 calories The investigation consisted of a preliminary period 
of tliree days to allow the patient to come to equilibrium with the new diet, a control 
period of four days (I^) f ^rid a period of 11 days (II on the diet plus 40 gm 
glycine (7 40 gm nitrogen) daily At the end of this time the subject was unable to 
continue this regimen and the nitrogen of the diet was reduced to 10 7 gm and the 
glycine to 20 gm (3 70 gm nitrogen) daily After an interval of two days, collec- 
tions of urine and stool were again resumed for a third period of 10 days (III’^) 

Subject 2 was a man 24 years of age, who weighed 66 9 kg , and whose height 
was 5 feet and 8% inches (174 cm ) Symptoms of myasthenia gravis first had been 
noted at the age of 15 years and had continued intermittently for about eight years 
During the year before the patient’s registration at the clinic, he had not been free of 
symptoms, and on admission he was extremely weak, had great difficulty in swallowing, 
and was confined to bed For about one month he had been taking ephednne sulphate, 
3/8 to 3/4 gram (0 025 to 0 05 gm ) thrice daily This medication was reduced 
to 3/8 gram (0 025 gm ) twice daily and was maintained at that level during our 
studies This subject was placed on a constant diet containing 8 5 gm nitrogen and 
about 1900 calories After a control period of four days (I -) there followed a period 
of 12 days (II on the diet, plus 30 gm glycine daily (5 56 gm nitrogen) At the 
end of this period it became necessary to institute tube feeding, and the metabolic 
studies were, tlierefore, discontinued 

t S^ubmitted for publication December 9, 1936 From the Ma>o Clinic, Rochester, Minn 
I The significance of these symbols is evident in the table 
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The complete output of urine was collected for each 24 hours and the nitrogen 
and sulphur partition products were usuall}’' determined immediatelj^ although m a 
few instances it was necessary to use aliquot portions of mixed, two-day specimens 
Aliquot portions of four to six consecutive specimens were acidified and mixed for 
the determination of the inorganic constituents An exact duplicate of the 24 hour 
diet was ground and thoroughly mixed, dried in a current of air at about 70° C , and 
again ground and mixed to obtain samples suitable for analysis Two separate 24 
hour samples of food were prepared in this way for each of the different diets used 
All uneaten food was collected, dried m a manner similar to that described and 
analyzed so that accurate corrections of the intake were possible The feces were 
collected for periods of fr,om four to six daj's and an enema of warm, distilled water 
uas used to close each period Hydrochloric acid was added to prevent loss of nitro- 
gen and the specimens were prepared for analysis by drying m a current of warm 
air at 70° C The following methods of analysis were used total nitrogen, macro- 
Kjeldahl , urea, manonietric determination of carbon dioxide after treatment with 
urease (Van Slyke^') , ammonia, aeration and titration (Van Slyke and Cullen^®) , 
preformed creatinine (Fohn ®) , total creatinine, the method of boiling with picric 
acid (Fohn®), uric acid (Fohn®>®), total ammo acid (Van Slyke ^® volumetric 
method, using an apparatus modified according to Koch^^) For the determination 
of total sulphur in urine 1 0 c c was completely ashed with fuming nitric acid in an 
apparatus similar to that of Rossenbeck The ashed solution was evaporated to dry- 
ness with the addition of water and hydrochloric acid to remove the excess nitric acid 
The dry residue was then taken up in 5 or 10 c c of 8 7 per cent trichloracetic acid 
and the sulphate present precipitated as the benzidine salt, essentially as described by 
Hubbard After centrifuging and washing, the benzidine sulphate was titrated with 
0 01-normal sodium hydroxide The inorganic fraction was similarly precipitated 
as benzidine sulphate from urine appropriately diluted with trichloracetic acid Hy- 
drolysis of conjugated sulphates was accomplished bv heating the trichloracetic acid 
dilutions in calibrated tubes for 15 minutes in boiling water The trichloracetic acid 
lost by decomposition was leplaced bv the addition of a predetermined quantity of 40 
per cent solution, the mixture made to a definite volume, and the sulphate present, 
inorganic plus conjugated, was precipitated and titrated as the benzidine salt From 
these determinations the neutral sulphur and conjugated sulphate fractions were found 
by calculation For the determination, of total sulphur in food and feces suitable 
samples were burned in an oxygen bomb according to Berthelot as described by 
Sherman,^'* after which the sulphate m the bomb washings was precipitated and 
weighed as barium sulphate 

The inorganic constituents of urine, food and feces were determined on hy- 
drochloric acid extracts of samples which had been ashed in platinum in an electric 
muffle at 450° C The colorimetric method of Fiske and Subbarow ® was used for 
the determination of phosphate In the case of urine the inorganic phosphorus as 
determined in unashed samples agreed with the determinations on the ashed samples 
within 1 or 2 per cent Calcium and potassium were determined according to Tisdall 
and Kramer^® Magnesium was precipitated as magnesium ammonium phosphate 
according to Tisdall and Kramer, after uhich the phosphate in the precipitate was 
determined by Fiske and Subbarow’s method Butler and Tuthill’s •* adaptation of the 
zinc uranium acetate method of Barber and Kolthoff ® was used for the determination 
of sodium 


Results 

The results of the balance studies are summarized m table 1 in terms of 
the average daily balances for the control periods and the periods dmin^ 
which glycine was administered In period I ^ for subject 1 the balances 
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Table I 

Balance Studies in Myasthenia Gravis 



Subject 1 * 

Subject 2 t 




Period 11 * 



Period II “ 


Period I * 

eleven da\s, 

Period I - 

twelve da>s. 


four dajs. 

40 gm 

gbcine 

four davs, 

30 gm 

glycine 

Constituent 

no glycine 

daily 

= 7 40 

no gbcine 

daily 

= 5 56 




gm nitrogen 

t 


gm nitrogen 


Daily 

Daily 

Daily 

Daily 

Daily 

Daily 

Dailv 

Daily 


intake. 

balance. 

intake. 

balance. 

intake. 

balance. 

intake. 

balance. 


gm 

gm 

gm 

gm 

gm 

gm 

gm 

gm 

Nitrogen 

12 20 

-0 02 

19 60 

-0 03 

8 20 

-3 91 

13 52 

-3 11 

Sulphur 

0 89 

-f-0 04 

0 89 

-fOOl 

0 70 

-0 16 

0 69 

-0 14 

Phosphorus 

1 25 

-}-0 08 

1 25 

-fO 05 

1 13 

-0 26 

1 10 

-0 21 

Sodium 

3 38 

+ 1 33 

3 38 

-fO 49 

2 44 

-fO 20 

2 45 

-j-0 23 

Potassium 

2 52 

-0 49 

2 52 

-0 19 

2 98 

-1-0 02 

2 88 

-0 08 

Magnesium 

0 20 

-0 02 

0 20 

-0 01 

0 19 

-0 02 

0 21 

-0 01 

Calcium 

1 07 

-fO 15 

1 07 

-bO 17 

0 86 

-0 19 

0 83 

-0 20 


* Three-fourths grain (0 05 gm ) ephedrine sulphate dailj' Course of disease condition 
stationary, slight but insignificant loss m weight 

t Three-fourths grain (0 05 gm ) ephedrine sulphate daily Course of disease condition 
progressively getting worse with marked loss of weight — 3 kg 


for nitrogen, sulphur, phosphorus, magnesium, and calcium were close to 
equilibrium Likewise during period II,^ when glycine was administered, 
there was remarkably little change in these balances In a subsequent 
period, not shown in table 1, during which time the intake of food and gly- 
cine was reduced, the balances continued to be much like those observed for 
period II ^ Apparently there was a large retention of sodium in period I ^ 
but this may be ascribed to the fact that the supplementary sodium chloride 
of the diet was not sufficiently accurately weighed during this period The 
retention of sodium m period II ^ was 0 49 gm per day, a value not ab- 
normally high in view of the fact that no correction for loss of sodium 
through the skin could be made The potassium balance in period I ^ ap- 
peared to be significantly negative In period II ^ this balance became some- 
what less negative 

In contrast to subject 1, subject 2 was, during the control period, in 
definite negative balance as regards nitrogen, sulphur, phosphorus, and cal- 
cium, but in approximate balance as regards potassium, magnesium, and 
possibly sodium During the administration of glycine, period II," the loss 
of nitrogen decreased but the balance was still highly negative No marked 
changes occurred in the balances of the other constituents 

The data concerning the nitrogen partition products in the urine are 
summarized in table 2 in terms of the average daily values For the pur- 
pose of showing in greater detail the changes in distribution during the 
periods of administration of glycine, the results of the daily determinations 















Table II 

Nitrogen Partition Products in the Urine before and during the Administration of Glycine 
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Subject 1 Increased e\cretion of nitrogen = 101 per cent of increased intake of nitrogen 

Sum of increase in urea, ammonia, creatine, uric acid, amino acid = 101 per cent of increased intake of nitrogen 
Subject 2 Increased excretion of nitrogen =81 per cent of increased intake of nitrogen 

Sum of increase in urea, ammonia, creatine, uric acid, amino acid = 80 per cent of increased intake of nitrogen 
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have been grouped arbitral ily into three subperiods during each of which 
the daily values remained relatively constant 

The nitrogen distribution during the control periods was apparently 
1101 mal for each subject, except for the piesence of some creatine, a con- 
dition occasionally encountered in myasthenia gravis ^ During the periods 
of administration of glycine there occurred in subject 1 a marked temporary 
retention of nitrogen for the first day or two This was later excreted, 
however, and the average increase in the urinar)’’ nitrogen for the entire 
period was equivalent to 101 per cent of the nitrogen ingested as glycine 
For subject 2, the increase m the nitrogen of the urine in as equivalent to 
only 81 per cent of the glycine ingested 

The increased urinarj^ nitrogen was largcl} in the form of urea 
Changes in the other nitrogenous constituents were relativel}' small and ac- 
cordingly the nitrogen partition products remained essentially normal For 
subject 1, the average change in urea accounted for 93 per cent of the in- 
creased nitrogen, and that of ammonia for 2 6 per cent In the urine speci- 
mens of subject 2 the urea appeared to be markedly unstable,* and the 
change m urea accounted for only 63 per cent of the increased nitrogen, 
while the ammonia was unusually high and accounted for an average of 
30 per cent of the increased nitrogen Thus, for both subject 1 and subject 
2, the changes in urea plus ammonia accounted for substantially the same 
fi action of the increased nitrogen m the peiiod when glycine was being 
given 

The excretion of creatinine during the periods of administration of 
glycine was unchanged as compared with the excretion during the control 
periods Creatine, however, was excreted in definitely increased quantities 
This response to glycine we have considered in detail in previous publica- 
tions - A slight increase in the excretion of uric acid by both subjects 
was observed This was characterized by an initial increase followed by a 
gradual return to approximately the levels of the control periods A marked 
increase occuried in the excretion of total amino acids by both subjects 
Analyses for amino acids by Fohn’s method indicated that the free ammo 
acids accounted for only about 40 per cent of this increase It was found 
later, however, that the permutit sample used in these determinations ab- 
sorbed both ammonia and amino acids, and subsequent analyses by the 
method of Van Slyke have shown that practically all of the increase m ex- 
cretion of amino acid during the administration of glycine is in the free 
ammo acid fraction Relative to the amounts of glycine involved, the in- 
creases were small, only about 3 per cent of that ingested 

The increased excretion of urea, ammonia, creatine, uric acid and amino 
acids in the periods of administration of glycine accounted satis factorilv 
for all of the extra nitrogen appearing in the mine, 100 pei cent and 99 
per cent for subjects 1 and 2, respectively The average undetermined 
nitrogen fractions, therefore, were not appreciably altered by glycine, and 

* We ha\e encountered this same type of instability in the urine of several other subjects 
Who were taking glycine 



TiBLC III 

Sulphur Partition Products and Inorganic Phosphate Excretion in the Urine before and during the Administration of Glycine 
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it appears that no vciy large amounts of unknown mtrogen-contannng sub- 
stances were foimed, although the possibility of alterations in the character 
of the undetermined nitrogen fraction cannot be excluded 

In table 3 the data for the sulphur partition products of the urine, and 
foi the excretion of inorganic phosphate, are presented in a form similar 
to that employ td m table 2 The excretion of total sulphur and inorganic 
sulphate by subject 1 during administration of glycine was roughly parallel 
to the excretion of nitrogen, uhile there was no change m the conjugated 
sulphate fraction There was a small decrease in the excretion of total 
sulphur by subject 2, with a moie marked decrease in the inorganic fraction 
At the same time the conjugated sulphates increased considerably over the 
rather unusually low value of the control period There were rather sub- 
stantial increases in the excretion of neutral sulphur by both subjects The 
excretion of phosphate by subject 1 uas markedly increased on the first dat 
of administration of glycine, but later returned to a level only slightly above 
that of the control period On the other hand, the excretion of phosphate 
in the urine by subject 2 progressively decreased during the period of ac] 
ministration of glycine ' 

Comment [ 

On the basis of these results it seems impossible to conclude that th^re 
is any particulai metabolic abnormality m myasthenia gravis The t\vo 
subjects presented certain marked differences, particular!) in respect toJ»he 
balance studies These may be ascribed to their widely ■e|jfferent c’f cal 
conditions, and it may be suggested that the results of prev attenr^ ^ to 
demonstrate metabolic abnormalities probably have been debu pined 
by the condition of the patient when studied The tendencygaward 
tive potassium balance observed in subject 1 may possibly s^^^e sop^\*''s*^g. 
mficance, in view of the recent reports of Laurent and WaltliiD’’^" that ^ro-e 
doses of potassium salts afford temporary relief m this disease | 

The response of the two subjects to administration of glycine, as shcVvn 
by the nitrogen and sulphur partition products in the urine, was, on (the 
whole, quite similar Aside from the increased excretion of urea, ammonia, 
and ammo acids there were small but definite changes in the excretion of 
creatine, uric acid, and neutral sulphur This suggests that glycine exerts 
some influence on the so-called “ endogenous ” metabolism On the other 
hand, the changes appeared at variable times after the beginning of ad- 
ministration of glycine, and did not run parallel courses throughout the 
experiments, so that it seems useless to attempt interpretations until many 
more data have been accumulated 

Summary 

In complete balance studies of two subjects who had myasthenia gravis, 
during which the nitrogen and sulphur partition products of the urine were 
also determined, it was not possible to demonstrate any metabolic abnor- 
mality which could be considered characteristic of the disease 
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1 he type of balance obtained appeared to depend largely on the condi- 
tion of the subject One subject was in approximate equilibrium as regards 
the nitrogen, sulphur and inorganic constituents The administration of 
glycine to this individual had remarkabl} little influence on the various 
balances The second subject was m markedly negative nitrogen balance 
throughout the experiments although, during the administiation of glycine, 
the large net loss of nitrogen was somewhat decreased Glycine exerted 
little influence on the balance of the other constituents 

The extra nitrogen appearing in the urine during the administration of 
gljcine was chiefl) in the form of urea and ammonia The urinary ex- 
cretion of creatine, uric acid, amino acids, and neutral sulphur was also 
slightly but definitely increased 

BIBLIOGRAPHY 

1 Adams, M, Power, M H, and Boothby, \V M Chemical studies in mj asthenia 

gravis, Ann Int Mfd , 1936, ix, 823-833 

2 Adams, M, Power, M H, and Boothby, W M Influence of gUcine on excretion of 

creatine and creatinine, Am Jr Physiol, 1935, cxi, 596-610 

3 Barbfr, H H , and Kolthoff, IMA specific reagent for the rapid gravimetric de- 

termination of sodium, Jr Am Chem Soc , 1928, 1, 1625-1631 

4 BtjTLEr, a M , and Tuthill, E An application of the uranyl zinc acetate method for 

determination of sodium in biological material, Jr Biol Chem , 1931, xciii, 171-180 

5 Fiske, C H, and Subbarow, Y Colorimetric determination of phosphorus, Jr Biol 

Chem , 1925, Kvi, 375-400 

6 Folin, O On the determination of creatinine and creatine in urine, Jr Biol Chem , 1914, 

XVI 1, 469-473 

7 Folin, O Colorimetric determination of ammo-acid nitrogen m normal urine, Jr Biol 

Chem , 1922, li, 393-394 

8 Folin, O , and Wu, H Revised colorimetric method for determination of uric acid 

in urine, Jr Biol Chem, 1919, xxxmii, 459-460 

9 Folin, O , and Marenzi, A D The preparation of uric acid reagent completely free 

from phenol reagent, Jr Biol Chem, 1929, Ixxxiii, 109-113 

10 Hubbard, R S Determination of inorganic sulfate m serum, Jr Biol Chem, 1930, 

Ixxxviii, 663-668 

11 Koch, F C Modified Van Slyke ammo nitrogen apparatus, Jr Biol Chem , 1929, 

Ixxxii, 601-603 

12 Laurent, L P E, and Walther, W W Influence of large doses of potassium 

chloride on myasthenia gravis. Lancet, 1935, i, 1434-1435 

13 Rossenbeck, H Zur Frage der Veraschung von biologischem Material, Biochem 

Ztschr , 1929, ccviii, 428-442 

14 Sherman, H C Methods of organic analjsis, 1920, Macmillan Company New York 

pp 301-303 

15 Tisdail, F F, and Kramfr, B Methods for direct quantitative determination of 

sodium, potassium, calcium and magnesium in urine and stools, Jr Biol Chem 19?] 
xlviii, 1-12 ’ ’ 

16 Van Slvke, D D Improved methods in the gasometne determination of free and 

conjugated amino-acid nitrogen in the urine, Jr Biol Qiem , 1913, xvi, 125-134 

17 Van Slake, D D Determination of urea by gasometne measurement of carbon dioxide 

formed by the action of urease, Jr Biol Chem, 1927, Ixxiii, 695-723 

18 Van Slake, D D , and Cullen, G E A permanent preparation of urease, and its use 

in the determination of urea, Jr Biol Chem , 1914, xix, 211-228 



THE TREATMENT OF ADDISON’S DISEASE WITH 
SODIUM COMPOUNDS, WITH THE REPORT OF 
ONE CASE AND THE SUMMARIES OF 
ELEVEN OTHER COLLECTED 
CASES THUS TREATED 

By Edward C Reiilnsiein, MD, FACP, and Edward C Rlieen- 
SFEiN, Jr , M D , Sy>acn<;e, N V 

The treatment of Addison’s disease has undergone a marked change in 
the last five years Ever since 1855, ^\hen Addison first described the in- 
sufficiency disease of the suprarenal cortex that now bears his name, in- 
vestigators have been trying to devise an adequate treatment for this 
condition 

Muirhead Regime 

Previous to 1930, physicians relied chiefly on the Muirhead regime,^ 
which consisted of administering epinephrine by mouth, by rectum, and 
subcutaneously at frequent intervals and up to the patient’s tolerance, to- 
gether with “ desiccated cortex ” by mouth, 10 to 15 grams daily Results 
from this regimen were observed in 10 to 20 per cent of the cases 

Cortical Hormone Therapy 

Ih 1930 Swingle and PfifTner ■ announced a potent extract of the adrenal 
cortex, and with Hartman “ and others developed the cortical hormone sub- 
stitution therapy This tieatment has been of considerable value in meeting 
the critical episodes of the disease, and in restoring many invalids to a 
reasonable degree of health Snell,'* however, m reporting 46 cases treated 
with the extract, pointed out that the patients have not been restored to full 
efficiency and their lives have not been indefinitely prolonged, consequent!} 
the therapy can not be considered entirely satisfactory In addition, the 
cost of the cortical extract makes this form of treatment prohibitive at 
present 

Sodium Compound Therapy 

Recently sodium compounds have been found to have a definite place 
111 the treatment of Addison’s disease G N Stewart® in 1924 paved the 
wav for this discovery by explaining the cause of previous discrepancies m 
the lesults of experimental adrenalectomy, as due to such factois as shock 
resulting from poor quality surgery, the nature and duration of the anes- 
thesia, undue loss of heat, and lack of attention to the nutritive state of the 
animals before and after the operations He found that the operations had 

* Received for publication October 1, 1935 
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not been perfoimed m such a uay as to insure complete removal of the 
glands, and m almost all instances the extirpation had not been controlled by 
adequate postmortem search for remaining adrenal tissue or accessory gland 
substance Stewart pointed out that animals surviving only a few days 
after adrenalectomy cannot rightfully be assumed to be suffering from 
adrenal insufficiency 

Following such caustic criticism, investigators began to control their 
work more carefully, and results appeared which could be confirmed at other 
hands Stewart himself, with Rogoff,® was able to keep dogs alive for 
sufficient periods to rule out the question of shock, and among other obser- 
vations noted that the use of Ringer’s solution with dextrose intravenously, m 
seven out of 36 bilaterally adrenalectomized dogs, increased the span of life 
considerabl} and ameliorated the symptoms In 1926 Banting and Gairns ' 
from their experience with 56 dogs found that saline increased the length of 
life Lucas ® noted a fall in the chlorides of the blood m bilaterally supra- 
renalectomized dogs In 1927 Corey” reported that oral administration of 
large quantities of fluid to bilateralty adrenalectomized cats prolonged life, 
and that solutions of certain substances, notably glucose and sodium chloride, 
were more effective Zwemer also found an amelioration of symptoms 
with administration of fluid following bilateral adrenalectomy All of these 
investigators failed to realize the significance of the sodium ion 

The first significant step in the discovery of the value of sodium salts 
seems to have been taken by Baumann and Kurland m 1927 Their 
adrenalectomized cats lived five to six days , consequently, they were able to 
compare the blood chemistry of such animals with a normal unoperated 
group 111 the adrenalectomized animals the sodium of the blood plasma 
fell from a normal of 375 milli-equivalents per liter to 320, or a loss of 15 
per cent, while the chlorides fell from 415 to 378, or a loss of 9 per cent At 
the same time there was an increase of 42 per cent in the potassium of the 
plasma 

Marine and Baumann studied the effect of various solutions on the 
length of life of bilaterally adrenalectomized cats Their series included 167 
cats, of which 101 were considered sufficiently free from possible complicat- 
ing factors to be included in tables of analysis They found that the animals 
would live five days without any medication , 10 days if cortical extracts were 
injected, and 15 days if a daily injection of 50 c c of normal saline was 
given mtraperitoneally Concentrated saline shortened the period of life 
and hence it was assumed that water to bring the saline to a physiological 
solution was necessary However, diuretic solutions, such as isotonic 
glucose, failed to prolong life materially, and therefore the value of the treat- 
ment could not be attributed to the fluid alone Ringer’s solution, physio- 
logical saline, sodium acetate, and sodium glycero-phosphate were found to 
have about the same effect, and consequent!) it appeared that the sodium and 
not the chloride is important They felt their e\ idence indicated a specificity 
in the action of the sodium ion ^ 
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The next and most important step was taken 1)y R F Loeh who made 
a complete analysis of the inorganic bases of the blood plasma of patients 
with severe Addison’s disease The normal level of sodium in the blood 
plasma he assumed to be about 138 milh-equnalents per liter (317 4 mg per 
cent), which corresponds well with the figure of 140 niilh-equnalents given 
by Butler and luthilP* Loeh found the chief abnormality in his patients 
to be in the sodium content, which m three cases was respectively 109, 131, 
and 108 milh-equivalenls per liter (250, 301 and 248 mg per cent), a 
definite decrease in each instance The potassium content was \cry high, 
in two cases being 8 7 and 7 1 milh-equivalents per liter (34 and 27 7 mg 
per cent), the normal being 4 8 (18 7 mg per cent) , the chlorides being 
reduced to 70 and 73 (248 and 259 mg per cent), the normal being 103 
(365 6 mg pel cent) 

Working with Atchley, Benedict, and Leland, Loeh then made studies 
of the inorganic base balance m three dogs before and after adrenalectomy 
The removal of onlj one adrenal gland produced no change in anj of the 
dogs, but the removal of the remaining gland caused a decrease in the sodium 
of the blood-serum from 147 to 126 milh-equi\alents per liter, while the 
potassium level was slightly elevated At the same time the sodium m the 
urine increased markedly, and the chlorides were increased also, but not to 
the same extent as the sodium 

These observations were confirmed by Harrop, Soffer, Ellsworth, and 
Trescher They produced bilateral adrenalectomy m dogs, and then main- 
tained them m a state of normal health with cortical extract until the 
animals had fully recovered from the effects of the operation Upon ceasing 
the extract, the dogs had a characteristic alteration in the blood and urinary 
findings the plasma concentration increased, the sodium concentration in 
the plasma decreased, and with it the chlorides and part of the body water, 
while the potassium and magnesium were increased At the same time 
within 48 to 72 houis the sodium, chloride, and water excretion m the urine 
was much increased When the extract was resumed, there was retention of 
sodium, and with it chloride and water in the body in excess of the excretion 
This continued until the animals returned to normal In another series of 
dogs, the extract was continued, and the animals fed a salt-poor diet, fol- 
lowing which insufficiency appeared The dogs weie retuined to a normal 
state by injections of salt alone These same animals were then placed on 
the identical salt-poor diet, with 1 5 grams of salt added, and no evidence 
of insufficiency appeared From this, these investigators suggested that 
the dosage of the cortical extract may be reduced to a fraction of its original 
amount by using a high salt diet with it 

The proof of the connection between sodium and dysfunction of the 
adrenal cortex was finally established by Loeb,’^® who gave a patient salt 
and found marked improvement The patient, a woman, on admission had 
a classical picture progressive weakness, loss of appetite and weight, in- 
creasing pigmentation of skin, nipples, and buccal membranes, mild sec- 
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ondaiy anemia and a blood pressure of 90 systolic and 60 diastolic At that 
time the sodium concentration of her blood was 123 milh-equivalents per 
htei (284 mg per cent) , noimal being 138 (317 4 mg per cent) One 
week later the sodium had fallen to 107 (247 9 mg per cent), and the 
woman was in a much more severe condition, with profound exhaustion, 
slight dyspnea, inci easing nausea, and recurrent vomiting The chlorides 
had decreased proportionally , the potassium had risen and the blood pressure 
was 65 s}stolic and 48 diastolic She was given 9 5 grams of sodium chlo- 
ride daily b) proctoclysis, and 5 grams a day by mouth in capsules Within 
four days the clinical impro\ ement was so striking that rectal administration 
was stopped, and the convalescence maintained with five to seven grams of 
salt a day m addition to a liberal amount in the diet She continued to gain, 
and was discharged on a regular diet plus one and a half teaspoonfuls of 
salt dail)' 

She remained well for fi\e months, gained seven pounds, and was able 
to do her house-work Her sodium level was then entirely normal At 
this stage she developed some edema under the eyes, and was advised to take 
a low salt diet, containing about 2 grams of sodium chloride Two da}s 
later she was so weak she had to go to bed, and for the next five days became 
progressnely weaker and vomited at frequent intervals She was read- 
mitted to tlie hospital and was found to have a low serum sodium reading 
of 126 milli-equivalents (291 6 mg per cent), with a low chloride and a 
high potassium level She was immediately given seven giams of sodium 
chloride by mouth, and a rectal drip of 200 c c of physiological saline every 
four hours No other treatment was used Within three days she had 
impro\ed to such a remarkable extent that the lectal instillations were 
stopped, and she was dischaiged on the eighth day in excellent health, hav- 
ing gained four pounds Her blood chemistry was again entirely normal 
Subsequently Loeb reported that more than two years after the first ad- 
mission the same patient continued to maintain her improvement, and com- 
plained only of usually feeling cold and of tiring rather easily On her 
own initiatne she had increased the sodium chloride to 15 grams daily 
The blood sodium level and the blood pressure were still normal, with the 
pigmentation slightly decreased 

Loeb, Atchley, Gutman, and Jillson have repeated this experiment on 
another patient She was at first allowed to eat an ordinary diet with as 
much salt as she wanted On this she was able to be up in the ward, al- 
though she complained of nausea, occasional abdominal pain, and slowly 
increasing weakness She was then put on a low salt diet, and immediateh 
became worse, with dizziness, nausea, and marked prostration, so that 
at the end of the first day she had to stay m bed The sodium level in the 
serum, which had been falling gradually during the normal diet, took a 
decided drop after 48 hours on the low salt diet The addition of excess 
salt to the diet led to rapid recovery, and the patient Mas able to get up in 



1342 TOWNUD c u^.nE^ST^.^^ and eiwmiu c UEirnNsiniN, jr 


two clays, and leave the hospital in fi\ e, when the sodium had risen again to 
normal She was instructed to continue oral salt m addition to a highly 
seasoned diet 

lliese observations have been confirmed by Han op, Weinstein, Soffer, 
and Trescher They found that with a high salt diet they could diminish 
the potency of the cortical extract to such an extent that it w'ould not have 
any effect m prolonging the lives of adrenalectomi/ed dogs, and tet the 
patients remained sjmptomless, and continued to gam weight and strength 
on it for nine months Howevei, w'hen the extract was replaced wuth a 
‘ hypo ’ of sterile w^ater in one patient, there w^as a relapse after six weeks 
The patient improved again w'hen put back on the low' potency extract and 
the high salt diet The authors then placed the patient on a low salt diet, 
wdiile continuing the extract, and within tw'o days the patient lost appetite 
and complained of great W'eakness The sodium and the chloride levels in 
the blood serum w'ere considerably low'ered When treated wuth intra- 
venous saline the patient gradually improved, and 22 da 3 's after the start of 
the experiment, the blood findings were again essentially normal The 
same workers had similar results in another case, w'lth a definitely low sodium 
level, which was restored to normal after one w'eek on a high salt diet and 
oral salt Ihe authors then removed the extract entirely from four pa- 
tients, and placed them on a highly seasoned diet wuth additional salt All 
continued to feel strong, w'ere found to tire less easily, and w'ere relieved of 
the persistent recurring nausea and vomiting that had been present before 
treatment There w'as a definite gam m w’eight in one patient 

In January 1934, Sears ■■ in England studied a case of Addison’s disease 
of seven years’ duration He found the blood sodium level to be very low 
on admission After one week on a regulai diet and sodium chloride by 
mouth daily, the sodium level had risen to well above normal, and there was 
marked subjective improvement The patient was discharged on a main- 
tenance dosage of salt Shortly after, Snell at the Mayo Clinic reported 
a case of Addison’s disease of exceptionally long duration (17 years) The 
extended course of the disease seemed to be partially attributable to the fact 
that the patient of his own accord had been using salt excessiv'ely for the 
past few years The patient had an acute episode m May 1934, and was 
treated with cortical extract and sodium chloride daily with marked clinical 
improvement but no change in the electrolytes of the blood Howell in 
England in May 1934 found the blood sodium level m a case of Addison’s 
disease of six months’ duration to be only slightly decreased on admission 
He placed the patient on sodium chloride and reported a dramatic effect in 
24 hours, with the patient changed from a listless, apathetic invalid to an 
alert individual sitting up in bed, reading When the salt dosage was cut 
in half w'lthout the patient’s knowledge, anorexia, weakness and vomiting 
occurred within one week The patient was restored to normal by return- 
ing to the original dosage 
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The Salt-Poor Diet Coneirmvtouy Test for Addison's Disease 

Harrop, Weinstein, Soffer, and Tresclier suggested that the with- 
drawal of salt from the diet should be used to confirm the presence of 
Addison’s disease They recommended that this test should be used only 
if large amounts of potent cortical extract are available, as the condition of 
the patient may be \ery alarming after 24 to 48 hours on a Ioy salt diet 
If, hoAvever, the patient is no worse tor the deprnation of salt, it must be 
considered extremely unlikely that he has Addison's disease 

Nettrour and Rynearson at the Mayo Clinic made use of this test in 
the case of a 21 year old bo}”^ with a Upical history of nausea, vomiting, and 
extreme weakness and fatigue, but without the characteristic pigmentation 
On admission the blood pressure was 78 sj^stolic and 52 diastolic "while 
reclining , the sodium and chloride le\ els m ere considerably decreased , the 
basal metabolic rate was subnormal, and there was a mild secondary anemia 
The patient was placed on a salt-poor diet for five days, wuth a marked in- 
crease m the se^erlt■\ of the nausea, vomiting and prostration, while the 
chloride fell to a very Ioav level Intra^enous physiologic saline, cortical 
extract, and sodium chloride by mouth daily restored the patient to normal 
m four days, the blood electrolytes returning to approximately normal level 
The therapeutic test of the salt-poor diet as an aid in the diagnosis of 
Addison’s disease was therefore entirely successful 

Touw and Noordhoek Hegt in Plolland observed clinical manifesta- 
tions and blood chemistry of two patients with Addison’s disease during 
periods of normal, salt-poor, and excessive salt diets There was a note- 
worthy parallelism between the clinical impro\ement of the patients and the 
rise of the sodium content of the blood after the oral administration of 20 
to 35 grams of sodium chloride daily 

Loeb recently reported a case clearly demonstrating the serious con- 
sequences that may follow the salt-poor diet test PIis patient after four 
days of salt deprivation suddenly developed shock, although only a rela- 
tively small decrease of the sodium level w^as present, and then continued 
in an alarming state in spite of large amounts of cortin, fluid and salt 
Hypoglycemia, ketosis, and dehydration were found to be complicating the 
picture, and were combated for a week with a continuous infusion of salt 
and dextrose before the patient was considered out of danger Loeb sa}s 
significantly, “ It is unfortunate that a diagnostic procedure so highly specific 
as IS salt withdrawal in Addison’s disease should be attended by such grave 
consequences to the patient ” 

Anterior Lobe Pituitary Extract Therapy 

Wilder®" at the Mayo Clinic m November 1934 reported two cases of 
Addison’s disease treated wuth cortical extract, sodium chloride by mouth, 
and anterior lobe pituitary extract He pointed out that the majority of 
the patients with Addison’s disease required a larger than normal supplv 
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of sodium clilonde e^e^ \\hen rccening adequate amounts of cortical 
extract, and suggested a secondarj deficicnc) in the hormone of the anterior 
lobe of the pituitary body because of changes m the basopliile and chromo- 
phile cells of that gland found m cases of Addison’s disease He showed, 
as had picvious w'oikers, that the patients could be restored to approximate!) 
normal health w ith cortical extract and oral sodium salts, and that relapses 
occurred wdien either of these forms of medication was discontinued He 
found, how'ever, that wdien aiiteiior lobe pituitar) extract was gn cn in 
addition to the cortical extiact and the salt, the patients felt stronger and 
were considerably less sensitive to the deprnation of the sodium chloride 
Wilder suggested that this sensitiveness may be due to secondary insuf- 
ficiency of the anterior lobe of the pituitary associated wuth the adrenal 
insufficiency in Addison’s disease 

Tin: SpEcinciTv oi the Sodium Iox 

It was pointed out by Loeb and his associates "" that thei e is apparently 
a specific relation betw'een the sodium ion and the adrenal glands He 
suggested that these organs play an important role in the regulation of the 
sodium metabolism m the noimal body, analogous to that of the parathyroid 
with calcium and phosphorus, and that the sodium depletion occurring m 
adrenal insufficiency is dependent therefore on a disturbance of this normal 
function There is loss of sodium without a change m potassium excre- 
tion, wdiereas m other clinical states wnth base loss the sodium depletion is 
accompanied by a parallel loss of potassium, as in starvation,*® diabetes,"^® 
ammonium chloride acidosis,®^ and severe diabetic gl)cosuria®“ Zwemer®® 
m 1934 review'ed the experimental data and similarl) concluded that the 
adrenal cortex has a regulative effect on the salt and water metabolism of 
the cell 

The experimental evidence of the specificity of the sodium ion in adrenal 
cortex insufficiency can be found in the w^ork of Marine and Baumann 
already cited They show^ed that the various isotonic fluids that w'ere ef- 
fective in prolonging the life of bilaterally adrenalectomized cats contained 
only the sodium ion in common, and that isotonic solutions such as glucose 
failed to prolong life materially 

Clinically this point was clearly demonstrated in the case reported in 
March 1935 by Blankenhorn and Hayman They treated a case of 
Addison’s disease of three months’ duration wnth oral sodium chloride daily, 
and obtained subjective and clinical improvement The blood sodium 
content and the blood pressure rose from low levels to approximately normal 
The provocative salt-poor diet test readily confirmed the diagnosis When 
the salt medication w^as discontinued the patient promptly had a relapse 
with w^eakness, anorexia, nausea and irrationality, and the blood chlorides 
again fell to a low level The patient failed to respond to cortical extract 
intramuscularly and intravenously, and it was only by giving saline intra- 
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venously that he Avas saved from imminent disaster The patient was then 
returned to oral salt daily, and remained in good health for several weeks 
At that point it was decided to test the specificity of the sodium ion Ac- 
cording!} the sodium chloride was replaced by othei chloride salts In three 
da}s the patient developed abdominal pain, nausea, and ^omltlng Intra- 
\enous saline and oral sodium chloride then restored the patient to normal, 
and after two ueeks the patient was in excellent health A mixture of 
sodium salts, the sulphate, the phosphate, and the bicarbonate, containing 
an amount of sodium equal to that preMOUsly given, was then substituted 
This was gnen for 17 days without any discomfort, with the patient con- 
tinuing apparently well The specificity of the sodium ion m as thus clearly 
demonstrated The patient was put back again on sodium chloride medica- 
tion, and after two weeks in spite of 16 grams daily, developed a severe 
crisis complicated by bronchopneumonia and expired 

We obtained similar results with the case herein reported After 
demonstrating the impro\ ement of the patient on sodium chloride and, after 
confirming the diagnosis with the salt-poor diet test, we restored the patient 
to normal by oral sodium chloride and then placed him on a mixture of 
sodium biphosphate and sodium bicarbonate This sufficed to maintain 
excellent health according to all tests, for ONer two weeks, again demon- 
strating the specificity of the sodium ion 

The Prolongation or Life 

The question of how much prolongation of life can be expected from 
these therapeutic advances natui ally arises Experimental adrenalectomized 
animals apparently can be kept alive almost indefinitely with injections of 
potent cortical extract The effect of sodium salts alone on adrenalec- 
tomized animals has been studied by several investigators 

Rubin and Krick found that untreated bilaterally operated rats could 
not be kept alive over 10 days, but if while exhibiting symptoms of severe 
insufficiency, they were given a special solution of calcium, magnesium, 
sodium and potassium chlorides, they could be restored to normal in foui 
to five houis, and could be kept alive over four months Gaunt, Tobin and 
Gaunt in October 1934 studied another series of bilaterally adrenalecto- 
mized rats Only four of the adult control series of 24 survived over 30 days 
The experimental series of 23 rats was given a sodium chloride solution for 
30 days following the operation Five animals succumbed 14 to 25 days 
after operation with t}pical symptoms of adrenal insufficiency, six animals 
survived the treatment peiiod and were in good health, but when returned 
to normal diet and distilled water, developed adrenal insufficiencv and died in 
10 to 15 days, 12 animals, approximately 50 per cent, survived m good 
health and remained well afterwards on normal diet and distilled water 
When killed and autopsied eight or more Meeks later, seven of these were 
found to have accessory glands 
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Swmglt, Pfiffnei, Vais, and Parkins’’” fed sodium chloride to the point 
of tolerance to seven bilaterally adrenalectomized dogs while withholding 
cortical extract Three animals remained free fiom symptoms for 14 days, 
one foi 12 days, one 21 days, one 19 days, and one 50 days Salt was with- 
diawn from the diet of the long survning animal on the fiftieth day, and 
four days later the dog exhibited severe symptoms of insufficiency They 
found that the interval between cessation of extract injections and deeelop- 
ment of adrenal insufficiency was somewhat prolonged b) the feeding of 
sodium chloride, but concluded that the sodium chloride and w ater could not 
be regarded as an effective substitute for the cortical hormone in the bi- 
laterally adrenalectomized dog since it w'as necessarj to inject cortical extract 
to save the animals when thej' sooner or later developed se\ ere symptoms 

Zwemei leported similar results on a series of completely adrenalec- 
tomized cats The average length of life in the control group w'as 10 days, 
while the average survival period of the experimental animals, which were 
treated with a numbei of different sodium compounds, w^as 18 4 days 

It appears from this experimental work, therefore, that as far as animals 
are concerned, the administration of sodium compounds alone without cor- 
tical extract in adrenal insufficiency will increase the span of life to some 
degree but not indefinitely, and that sodium salts are therefore not substi- 
tutes for the cortical extract In some animals, how'ever, the piesence of 
accessory adrenal glands (as in rats) makes the adrenal insufficiency only a 
relative matter, and in such cases the sodium compounds, by delaying the 
appearance of the symptoms, wull allow time for this accessory gland sub- 
stance to hypertrophy sufficiently to permit the animals to survive in- 
definitely 

Clinically, however, sodium medication alone seems to have been more 
successful Loeb’s original classic patient is still feeling w^ell after two 
years on salt, and of the eight patients he has studied since 1932, six are still 
alive in fairly good health Our patient has been in good health for ovei six 
months, and others have reported similar results Harrop and associates 
kept four patients symptomless foi nine months w'lth sodium medication and 
a cortical extract that was too weak to prolong the lives of adrenalectomized 
dogs The death of Blankenhorn and Hayman’s ”” patient in spite of 16 
grams of sodium chloride daily is less encouraging, although a bronchopneu- 
monia complicated the picture The fact that Snell’s patient had been con- 
suming salt excessively for seveial years before receiving medical attention 
may partially explain the unusually long duration of that case Whether 
sodium salts alone will suffice to keep patients alive indefinitely remains to be 
seen, and depends, peihaps, on the hypertrophy of the lemammg undiseased 
portions of the adrenal glands in the individual case 

The Dosage of Sodium Cheoride 

In treating Addison’s disease with sodium chloride it is recommended 
that the dosage of salt be large 10 to 15 grams a day Loeb treated a 
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case with 20 grams dail} , and the Holland investigatois have used as much 
as 35 grams dail)’’ Divided doses seem to be most suitable, given either m 
milk, capsules, or tablets We ha\e had considerable success with plain 
uncoated one gram tablets Enteric-coated tablets should be used with 
caution, as the coating may fail to dissolve 

In some patients it may not be possible to maintain health without the 
use of cortical extract, and others at first maintained satisfactorily on salt 
alone may later need the glandular preparation, but the dose of the extract 
in such cases is likely to be much smaller than if no additional salt were 
given The extract of the anterior lobe of the pituitary should be tried in 
addition in refractory cases, as suggested by Wilder *' 

Case Report 

A G , aged 39, an Italian male, was admitted to the University Hospital, Decem- 
ber 9, 1934, complaining of nausea, vomiting, chills, fe\er, and extreme weakness of 
48 hours’ duration 

His family history failed to reveal an> hereditary tendencies His past history 
showed pneumonia at 17 years of age, malaria at 24 \ears of age, and an appen- 
dectomy at 30 jears of age Otherwise he had been well until the present illness He 
denied venereal disease The patient has lived in the United States for 11 years, and 
has a wi f e and four children, living and well 

The patient stated that he had suffeied from a similar attack in j\Iay 1932, which 
confined him to his bed for one month Shortly after the onset of this original attack 
he noticed increasing prostration and darkening of his skin Except for these two 
manifestations his condition remained unchanged until June 1934 when he was again 
confined to his bed with extreme weakness, and remained prostrated throughout the 
month of July In August, notwithstanding the increasing fatigue, he worked as a 
laborer for the County Welfare Organuation, but found the exertion required a great 
effort Finally he became so weak that he could not continue On December 8, 1934, 
the day before admission to the hospital, he suddenly developed an acute episode 
consisting of bowel movements every 20 minutes associated with frequent attacks of 
vomiting, severe chills marked dyspnea, excessive perspiration, and generalized aches 
and pains 

The patient was admitted to the hospital by ambulance, acutely ill and m a state 
of collapse The significant findings on physical examination were extreme prostra- 
tion, emaciation and dehydration, marked pigmentation of the face, hands, axillae 
elbows, knees, buccal membrane, and anal margin , feeble, distant heart sounds , blood 
pressure 58 systolic and 36 diastolic, flat abdomen, temperature elevated to 100 de- 
grees , and radial pulse of 80 beats per minute A diagnosis of Addison’s disease was 
made, and a clysis of glucose and normal saline was given immediately Laboratory 
studies on admission revealed hemoglobin 110, red cells 5,400,000, white cells 8,000 
non-protein nitrogen 75 mg per cent , blood sugar 95 mg per cent chlorides 335 1 mg' 
per cent, serum protein 61, albumin 5, globulin 1 The urine contained acetone, 
diacetic acid, albumin, red cells, and granular and hyaline casts Roentgen-ray evi- 
dence of an old tuberculous lesion affecting the upper right lung field was reported 
but no calcified areas could be visualized in the kidney regions ’ 

For the following six days he was given frequent clyses of glucose and normal 
saline, with slight improvement at first so that there was less nausea, vomiting, and 
restlessness During this interval tlie blood pressure rose temporarily to 86 syMohc 
and 58 diastolic, and then fell steadily to 73 systolic and 50 diastolic, the non-protem 
nitrogen remained ele\ated and the blood chlorides continued below normal On 
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the night of December 17, eight clays after admission, the patient became irrational, 
got out of bed, and attempted to get into bed with another patient This episode 
occurred after a restriction of fluids The following da> two grams of sodium 
chloride w'ere given every four hours with decided improvement, so that within 24 
hours the patient was cooperative and cheerful 1 he non-protcin nitrogen was then 
46, and the blood piessure 89 systolic and 57 diastolic, with marked nnpro\ement m 
the condition of the patient, and at the end of 72 hours he was sitting up in bed 
reading The sodium chloride was increased to 15 grams daily, whereupon the noii- 
protem nitrogen became normal and the blood chlorides increased to 366 6 mg per 
cent 

One w'cek later the patient was in excellent health, feeling better than he had for 
many months At this point it was decided to confirm the diagnosis with a salt-poor 
diet He w'as placed on this regime and all other medication was withheld Within 
12 hours he complained of increasing fatigue, winch was followed by extreme rest- 
lessness and marked prostration His sufferings excited the sympathy of a fellow 
ward patient w'ho gave him a salt shakei wdien the attendants were not watching 



Fig 1 The typical low blood pressure and chloride levels and the elevated N P N in 
Addison’s disease are relatively unaffected with fluids alone, but with sodium chloride are 
quickly restored to normal The salt-poor diet confirms the diagnosis by reestablishing the 
original disease levels Sodium medications other than the chloride prove equally efficacious 
m maintaining the values at normal levels (The blood chloride and non-protein nitrogen 
levels were determined in every case after an overnight fast The blood pressure values 
were calculated as an average of 9 to 12 readings over a period of 24 hours starting at 8 
a m each day All medications w’ere given in 6 equal doses daily at 6, 9, 12, 3, 6, and 9 
o’clock respectively The sodium chloride was administered in 1 gram uncoated tablets, 
the sodium bicarbonate and sodium biphosphate were first given in tablet form, but the size 
of each dose made this unsatisfactory, latei the bicarbonate was given as a powder fol- 
lowed by the biphosphate in solution with syrup of sarsaparilla, proving to be a convenient 
method of administration The sodium sulphate was given in 2 gram capsules, but was dis- 
continued because of the effect on the bow'^el The subcutaneous and intravenous fluids con- 
sisted of physiological saline and 5 per cent glucose The salt-poor diet consisted of the 
usual house diet wnth certain foods of high salt content exempted, served witiiout a salt 
shaker The chloride values are given as chloride m plasma ) 
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The following clay further lestnction of salt r\as attempted, and the patient soon ex- 
hibited marked d^'Spnea and restlessness, profound prostration, anorexia and \omiting 
The blood pressure dropped to 65 systolic and 44 diastolic and the non-protein nitrogen 
returned to 66 

The effect of the salt-poor diet ^\as thought sufficiently conclusive to terminate 
the test at this point Four bundled c c of a 2 per cent sodium chloride solution were 
given intravenously with marked subjectne improvement within several hours The 
patient was then returned to 15 grams of sodium chloride daih' bj mouth, and in three 
days w'as again in good health 

It was decided to demonstrate the specificitv of the sodium ion by substituting 
other sodium salts for the chloride Sodium sulphate was used, but soon proved un- 
satisfactorj because of the effect on the bow'el Sodium bicarbonate as a powder, and 
sodium biphosphate in solution ivith svrup of sarsaparilla were then given in quantitv 
sufficient to supplv sodium ecjual to that in 15 grams of sodium chloride The patient 
continued to improie on this therapv for 18 days The blood chemistry studies re- 


Table I 

Effect of Medication w ith Sodium Compounds on Blood Chloride , Blood Non-Protem Nitrogen , 
and Blood Pressure Levels in a Case of Addison’s Disease 





Average Blood 


Date 

N P N 
mg % 

Chlorides* 
as Cl 
mg % 

Pressure mm 
of mercury 

Medication 






12-9-34 

n— - 

■[imiiHi 

58 

36 

Subcutaneous and intravenous fluids 

10 

75 


83 

47 


11 

— 


84 

58 


12 

63 

335 1 

86 

58 


13 

— 

— 

81 

61 


14 

— 


76 

59 


15 

— 


75 

, 56 


16 

— 


73 

50 


17 

— 


72 

48 


18 



j 

1 ' 

71 

50 

10 grams NaCl daily by mouth 

19 

70 

— 

89 

55 

20 

46 

332 9 

89 

57 


21 

— 

— 

94 

57 


22 ' 

— 

— 

88 

51 

15 grams NaCl dailv by mouth 

23 

— 

1 

90 

52 

24 

41 

366 6 

90 

58 


25 

— 

— 

88 

55 


26 

34 

366 6 

88 

55 

Salt-poor diet started 

27 

— 

— 

86 

59 

28 

— 

— 

84 

57 


29 

54 

337 2 

82 

56 


30 

— 

— 

84 

60 


31 

63 

— 

79 

54 


1-1-35 

— 

— 

76 

52 


2 

— 

— 

75 

47 


3 

61 

— 

71 

44 


4 

— 

— 

65 

44 

400 c c 2% NaCl mtrav . 12 grams 

5 

66 

337 2 

88 

49 

NaCl daily by mouth 

6 

— 

— 

94 

53 

7 

8 

36 

343 7 

88 

94 

53 

52 

15 grams NaCl daily b> mouth 
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lAnn I (Continued) 


Date 


Chlorides* 
as Cl 
mg % 

Average Blood 
Pressure mm 
of Mercury' 

Medication 

Systolic 

Diastolic 

9 

36 

—— 

89 

51 

9 gm NaHsCOs and 18 gni NaHs- 

10 




1 88 

52 

PO^ daily by mouth 

11 

i 

361 0 

1 83 

49 

18 grams Na 2 S 04 daily by' mouth 

12 




83 

51 


13 

■ 

1 

84 

50 

9gm NaHjCOs and 18 gm NaHj- 

14 



— 

83 

49 

P 04 daily' bv mouth 

IS 

34 

361 0 

85 

51 


16 



— 

88 

51 , 


17 


— 

86 

50 I 


18 

35 

358 1 

88 

54 


19 



— 

82 

49 


20 



— 

85 

50 


21 

35 

361 0 

84 

52 


22 



— 

85 

53 


23 




84 

53 


24 




84 

52 


25 




84 

50 


26 

— 


85 

52 


27 

— 


86 

53 


28 


— 

95 

57 

IS grams NaCl daily by mouth 

29 



— 

93 

53 


30 

— 

— 

93 

56 


31 

33 

361 0 

92 

58 


2-1-35 



— 

90 

56 


2 

— 

— 

92 

59 



* Plasma 


vealed normal findings, and the blood pressme remained 85 systolic and 52 diastolic 
throughout the period The serum protein, tlie albumin-globulin ratio, the carbon 
dioxide combining power of the blood, the glucose tolerance test, and the basal 
metabolic test were all within noimal limits The specificity of the sodium ion ^^as 
apparent 

The patient was then retuined to 15 grams of sodium chloride daily, and after 
another week of continued good health was discharged on a maintenance dosage of 
12 grams a day Because of the expense of supplying sodium chloride in tablet form, 
the municipal dispensary placed the patient on 12 grams by moutli in bulk On this 
the patient soon developed oral and gastric distress, and lapsed into a state of rest- 
lessness and weakness He w'as quickly restored to excellent health by substituting 
1 gram tablets for the bulk salt The patient has continued to take Ins medication 
daily and has remained well for nearly six months at this writing * Figure 1 and 
table 1 showf the effect of sodium medication on the blood chloride, blood non-protein 
nitrogen, and blood pressure levels in this case 

The 11 cases of Addison’s disease treated with sodium compounds, 
which are summarized m the body of this article, represent the pieviously 

* April 1936 Fourteen months after discharge our patient is in excellent health, with a 
blood pressure systolic 110, diastolic 74 He is faithfully taking 12 grams of sodium 
chloride each day 
















TREVTMENT 01 ADDISON'S DISEVSE WITH SODIUM COMPOUNDS 1351 

published cases as detei mined by a search of the literature The effect of 
sodium medication on the blood sodium level m nine of these is shown in 
figure 2 and in table 2 


Effect of Sodium Medication 
ON Blood Sodium Levees \u Nine Collected Cases 
lood of Addison's Disease 

N^ 



BEFORE 

TREMNENT 


EXCESS 

NFiCL 

regime 


NACL- 

POOR 

regime 


EXCESS 

NACL 

REGIME 


* CASE NUMBER 


Fig 2 The blood sodium levels m nine cases of Addison’s disease collected from the 
literature were below normal before any treatment with sodium compounds was instituted 
On an excess salt regime there was a rise in the level in every instance except in case 6, 
where the value was unchanged There was a fall in the level in all cases on a salt-poor 
regime, and a rise toward normal in all when excess salt was again given (The blood 
sodium levels of the various authors have been converted to milli-equivalents per liter in 
order that this comparison could be made The milligram per cent values are given with 
the case summaries The sodium is expressed as sodium in plasma, not whole blood The 
normal value of 138 milli-equivalents per liter is that given by Loeb ^®) 

Conclusions on the Relation or Sodium to Adrenal Dysfunction 

1 The sodium level m the blood serum is found to be considerably de- 
creased in bilaterally adrenalectomized animals 

2 In patients suffering from Addison’s disease a similar decrease m the 
sodium level of the blood serum is present 

3 Sodium solutions will prolong the life of adrenalectomized animals, 
and when used with cortical extract, the amount of cortical preparation re- 
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Tabih II 

Effect of Sodium Medication on Blood Sodium Levels in Nine Collected Cases of Addison’s 

Disease 


Case ♦ 

Author 

Blood Sodium Levels in Milligrams 
Normal 138 

Per Cent, 

Before 

Treatment 

Excess 

NaCl 

Regime 

NaCl- 

Poor 

Regime 

Excess 

NaCl 

Regime 

1 

Loebis >'> 

107 8 

139 9 

126 8 

138 0 

2 

Loeb, et al 

135 0 

— 

124 0 

138 0 

3 

Harrop, et aJ 

— 

134 8 

106 6 

135 8 

4 

Harrop, et al =' 

— 

133 9 

126 8 

130 0 

5 

Sears “ 

107 8 

196 5 

- 

— 

6 

Snell Wilder ” 

134 7 

134 7 




7 

Howell 

130 0 

137 0 





8 

Nettrour and Rynearson 

117 5 

126 2 

■ 

— 

11 

Loeb, et al 

132 6 

— 

124 0 

— 


* Case numbers refer to the order of case summaries in this article 


quired is much diminished Sodium solutions alone will not prolong the 
life of adrenalectomized animals indefinitely, unless accessory glands are 
present and hypertrophy sufficiently to supply adequate coitical hormone 
Sodium compounds therefore aie not a substitute for cortical extract but an 
adjuvant 

4 Sodium admitiisteied to patients with Addison's disease will eithei 
render them symptomless, oi else minimize the amount of cortical extract 
requii ed to mamtam them in relatively good health In some cases sodium 
alone will bring about a complete remission of a seveie i elapse Several 
patients treated wnth sodium salts alone still continue to lemain well aftei 
more than a year, and the span of life of many other patients to date seems 
to have been indefinitely prolonged 

5 The loss of coitical hormone in Addison’s disease apparently removes 
the 1101 mal regulatory mechanism of the blood sodium level, which conse- 
quently falls, initiating the tiaiii of symptoms known as adrenal insufficiency 
An associated secondaiy deficiency in the hormone fiom the anterioi lobe 
of the pituitaiy body has recently been suggested 

6 A confirmatory test for Addison’s disease of considerable value is 
the salt-poor diet, which will provoke a typical crisis in a true case of adrenal 
insufficiency and thereby aid in establishing the diagnosis 

Summary 

f The treatment of Addison s disease by the Munhead legime, and by 
cortical extract substitution therapy is briefly outlined 

2 The experimental and clinical evidence of the value of medication 
with sodium compounds in this disease is reviewed 

3 A case of Addison’s disease which illustrates the beneficial thera- 
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* The blood serum electrolyte readings of the various authors have been expressed in terms of mille-equivalents per liter and in milligrams 
per 100 c c in order that comparisons can be made The mille-equivalent values given by Loeb are used as average normal readings The 
sodium has been expressed as sodium, the chloride as chloride, and the potassium as potassium m every case All values are plasma readings 
not whole blood 
























































Summaries of 12 Cases of Addison’s Disease Treated with Sodium Compounds— Con/wKcd 
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12 9 34 Admission Acutely ill m state of collapse 58/36 — — 94 4 335 1 — — Glucose and normal saline subcu 

nausea vomiting chills, dyspnea taneously and intravenously 

excessive petspiration, diarrhea, 
and generalized weakness Pig 
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peutic effect of sodium medication, the \alue of the confirmatory salt-poor 
diet test, and the specificity of the sodium ion in treating this disease is 
presented 

4 Eleven other cases treated with sodium collected from the literature 
are summarized 
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THE LEUKOCYTE PICTURE IN HODGKIN’S DISEASE 

By Grace M Rotii, B S , and Ch\rles H Watkins, M D , F A C P , 

Rochestc) , Minnesota 

Aethough Hodgkin’s ^ disease was described by him as early as 1832, 
the blood picture m this disease \\as not seriously considered until 1910 
At that time Fabian,- after a critical survey of the literature, reported that 
the blood picture was not sufficiently constant to be of any diagnostic value 
He did state, however, that the most frequent hematologic finding in 
Hodgkin’s disease was a moderate increase in the number of polymorphonu- 
clear neutrophiles and a relative decrease in the number of lymphocytes 
In 1911, following this surve}', Bunting® reported the analysis of a 
small series of blood counts m cases of Hodgkin’s disease and described a 
specific blood picture for the diagnosis of the disease He divided his cases 
into two distinct groups according to the differential count In the first 
group, in which the disease had been present for less than a year, there was 
a normal or decreased percentage of polymorphonuclear neutrophiles, in 
the second group, m which the disease had been present for more than a 
year, there was marked leukocytosis with an increase in the number of poly- 
morphonuclear cells from 72 to 90 per cent The transitional cells or 
monocytes were increased in both groups , the lymphocytes were sometimes 
increased in the early cases but showed a steady decrease as the disease pro- 
gressed Bunting also maintained that on examination of the blood smear 
a definite increase in the number of platelets was found 

In 1914 Bunting * and Yates ° reported an additional group of cases of 
Hodgkin’s disease with the same hematologic findings In the period from 
1915 to 1920 these findings of Bunting’s were generally confirmed in iso- 
lated reports of cases Also reported m this period were rare cases in which 
eosinophiha was present The relationship between leukemia, sarcoma, and 
tiodgkin’s disease received considerable attention at this time Although 
the blood smear was used for differential diagnosis m some instances, the 
pathologic changes observed in excised lymph nodes were the criteria for dif- 
ferential diagnosis 

In 1920, however, Longcope and McAlpin ® in a comprehensive study of 
Hodgkin’s disease stated that changes existed m the blood, which were so 
characteristic that they could be used to differentiate this disease from all 
other types of enlargement of lymph nodes These constant changes con- 
sisted of a relative or absolute increase m the number of transitional cells 
(monocytes) and a total increase in the number of platelets throughout the 

* Abstract of paper read before the Central Societj for Clinical Research, Chicatro 
Illinois, November 1, 1935 ’ 

From the Mavo Foundation and the Division of Medicine, the Mayo Clinic, Rochester 
Minn 
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course of the disease Relative or absolute eosinophilia seemed to be most 
marked when there was necrosis of the lymph nodes 

Following this survey with Longcope, m 1923 McAlpm studied 18 
cases of Hodgkin’s disease and ariived at conclusions somewhat contra- 
dictory to those of the earlier report He stated that it would not be pos- 
sible to diagnose Hodgkin’s disease from examination of the blood smear 
In this series of 18 cases the number of transitional cells was high m only 
eight cases and the platelets only in seven When the cases were arranged 
in the order of their total leukocyte count there was no apparent relationship 
between this and the duration of the disease The highest leukocyte count 
wa§ 13,000 per cubic millimeter 

Weiss ® m 1924 reversed the original idea of an increase in polymor- 
phonuclear neutrophiles as being the most important finding and considered 
it to be instead the decrease m the number of lymphocytes He stated that 
the neutrophiles and eosinophiles might be increased in number, and further 
suggested that a leukocytosis exceeding 20,000 cells per cubic millimeter 
warranted the suspicion that the diagnosis of Hodgkin’s disease was in- 
correct 

The largest and most completely studied group of cases of Hodgkin’s 
disease up to 1930 was reported by Falconer ^ He had obser^ed 40 cases, 
which he divided into two groups as Bunting had done Falconer con- 
cluded that in the first group, in which the disease was of less than a year’s 
duration, the total leukocyte and differential counts were within normal 
limits, wheieas in the second group, in which the disease was of more than 
a year’s duration, only a slight inci ease in the total leukocyte count occurred, 
with a slight increase in the percentage of polymorphonuclear cells at the 
expense of a decrease in the number of lymphocytes Although Falconer 
had used Bunting’s grouping of cases, his observations did not quite agree 
with the latter’s Falconer found, however, an average and fairly constant 
increase in the number of mononuclear cells The eosinophile count aver- 
aged about normal or slightly below normal, although in one instance the 
percentage was very high The platelet counts in Falconer’s cases were 
not high 

Straube,“ in 1931, summarized his findings in 21 cases of Hodgkin’s 
disease He decided that no uniform or diagnostic hematologic picture for 
Hodgkin’s disease existed, and that it was therefore not possible to establish 
the diagnosis on the basis of hematologic examination alone 

Thus the views regarding the diagnostic value of the blood picture in 
this disease differ greatly Some workers consider the blood picture to be 
characteristic of the disease, whereas others are of the opinion that no 
characteristic blood picture exists If there is a characteristic blood picture, 
it must have to do with the differential leukocyte count, as most investigators 
have found that in regard to the erythrocytes in general, a slight secondary 
anemia exists which is not in itself characteristic 
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The present study was therefore undertaken to determine the diagnostic 
value of the blood picture in Hodgkin’s disease Owing to the fact that 
the method of determining blood platelets was changed during the course 
of this study, the platelets were not considered 

Plan or Study 

The diffeiential counts were made from blood smears in cases in which 
a diagnosis of Hodgkin’s disease or tyniphosarcoma was confirmed by patho- 
logic study of an excised lymph node The criteria for the diagnosis of 
lymphosarcoma were loss of normal architecture of the lymph node, ab- 
sence of lymph follicles, and marked hyperplasia of the cellular elements, 
and for Hodgkin’s disease fibrosis, with an increase of connective tissue 
throughout the node, presence of Dorothy Reed cells, and an increase in the 
number of eosinophiles in the node^^ None of the patients had had any 
previous treatment The duration of the disease was noted, and the cases 
were divided into four groups depending on the state of the disease when 
the patient was admitted to the clinic Group I included those cases in 
which the disease was of six months’ duration or less, group II included 
those cases in which the disease was of more than six but not more than 12 
months’ duration, group III included those cases in which the disease was 
of more than a year’s but not more than two yeais’ duration, and group IV 
included those cases in which the disease was of more than two years’ dura- 
tion The longest duration was 13 years The cases were also divided 
into four groups according to the situation and extent of the disease Group 
A in which a single cervical, supraclavicular, or axillary lymph node was 
involved, group B in which a single inguinal lymph node was involved, 
group C in which two cervical, axillary, or supraclavicular lymph nodes were 
involved or in which a single lymph node in two of these situations was 
involved, and group D in which there was general adenopathy 

Data 

Sixt>-five differential counts were made from blood smears in 40 cases 
of Hodgkin’s disease and 18 differential counts were made fiom blood 
smears in nine cases of lymphosarcoma 

Group I In 12 of 25 differential counts, or 48 per cent, the percentage 
of neutrophiles was greater than 68, the highest being 85 The shift to 
the left was not marked, the nonfilament count of the polymorphonuclear 
neutrophiles being only 8 1 cells in 200 The average percentage of lym- 
phocytes was well Avithin the normal limits of 25 to 30 In 15 of 25 counts 
or 60 per cent, the percentage of lymphocytes was less than 25 , in 20 per 
cent of the counts it was greater than 30 The average percentage of mono- 
cytes was within normal limits , in five counts, or 20 per cent, it was greater 
than eight The average percentages of eosinophiles and basophiles were 
within normal limits, in one instance being 8 5 
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Group II In this group, in which the disease had existed from six 
months to one yeai, four of the 11 patients, or 36 per cent, had leukocyte 
counts higher than 8000, whereas two had counts lower than 5000 per cubic 
millimeter The average percentage of polymorphonuclear neutrophiles 
was slightly higher than in group I but was at the upper limit of normal , 
in nine of 17 counts the percentage was greater than 70, whereas in two it 
was less than 60 The nonfilament count showed only a very slight increase 
over that in group I The aveiage pcicentage of lymphocytes was definitely 
decreased below normal, m 14 of 17 counts being less than 25 The aver- 
age percentage of monocytes was slightly increased, in seven of 17 counts, 
or 41 per cent, being more than eight Ihe percentages of eosmophiles 
were all within normal limits 

Gionp III Seven of the nine patients in this group, or 77 8 per cent, 
had leukocyte counts greater than 8000 per cubic millimeter The greatest 
inciease m the percentage of polymorphonuclear neutrophiles took place m 
this group In 12 of 16 counts, or 75 per cent, this percentage was in- 
creased above 68 The shift to the left was almost doubled in this as 
compared to groups I, II, and IV The aveiage percentage of lymphoc34es, 
on the other hand, was the lowest of any of these groups, of 16 counts on 
the nine patients in the group, 15, or 94 per cent, were below 25 In 16 
counts of monocytes, or 25 per cent, the percentages were more than eight 
The percentage of eosmophiles was 1 8, in all but two instances being within 
normal limits The basophiles likewise were within normal limits 

Giotip IV The leukocyte count m this group was the lowest of any 
of these groups The average percentage of polymorphonuclear neutro- 
philes in this group could hardly be called abnormal, m four of the eight 
counts the percentage was above 68 The shift to the left or nonfilament 
count was slightly increased over the previous groups The average per- 
centage of monocytes was seven, with only two counts being above the 
normal eight The average eosinophile count was the highest of any of the 
gioups, although only two counts were above the normal of four 
The summary of groups I to IV, inclusive, is given in table 1 
Gtoup A In 20 of 28 counts, or 71 per cent, the percentage of poly- 
morphonuclear neutrophiles was increased above the normal 68 The non- 
filament count was the least m group A In 23 of 28 counts, oi 82 per cent, 
the percentage of lymphocytes was less than the normal of 25 The per- 
centages of eosmophiles and basophiles were all within normal range 

Group B The findings for this group were practically the same as for 
groups A, C, and D 

Gfoup C The aveiage leukocyte count was the lowest of those in 
groups A to D, inclusive, in only one case being inci eased to more than 
10,000 cells per cubic millimeter of blood In only 33 per cent of the counts 
was the average percentage of polymorphonuclear neutrophiles above normal 
The shift to the left or nonfilament count was slightly increased to 12 cells 
in 200 In two counts the peicentage of lymphocytes was increased above 
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Table I 

Summary of Average Leukocyte Counts m Groups I to IV, Inclusive 


Group 

Cases 

Duration, years * 

Leukocytes, per cubic 
millimeter 

Nonfilament count, 
per cent 

Polymorphonuclear 

neutrophiles 

- . . . LmJ 

Different] 

Ui ! 

0) ! 

U 

o 

a 

6 

Ps 

lal count 

0) 

o 

o 

c 

o 

Eosinophiles 

Q 

3 

rr 

Basophiles 

I 

IS 

1/2 or less 

7,693 

8 1 

63 8 

27 2 

59 

1 9 


II 

11 

1/2 to 1 

7,307 

92 

71 0 

18 7 

84 

1 6 


III 

9 

1 to 2 

11,055 

16 0 

75 3 

14 8 

7 2 

1 8 

wm 

IV 

5 

2 to 13 

6,940 

12 3 

69 8 

1 

18 8 

70 

3 8 

1 0 


* Exact limits of the groups are given m the text 


30j whereas in the others, with the exception of one case, it was piactically 
within normal limits The percentag^e of monocytes was increased in four 
counts whereas the average percentage was normal The percentages of 
eosinophiles and basophiles were both within normal limits 

Group D The average percentage of polymorphonuclear neutrophiles 
was normal, however, m 13 of 21 counts, or 61 per cent, the percentage of 
polymorphonuclear neutrophiles was slightly increased The shift to the 
left was not marked The average percentage of lymphocytes was slightly 
below normal, with 66 per cent of the counts being below 25 While the 
average monocyte count was normal, the percentage was increased above 
normal in 29 per cent of the counts In two instances the percentage of 
eosinophiles was increased above the normal limits while the percentage of 
basophiles was normal 

The summary of groups A to D, inclusive, is gnen in table 2 
Ca<>es of Lymphosa) coma The findings in cases of lymphosarcoma 
differed only slightly from those m cases of Hodgkin’s disease In two 
cases in this group the leukocyte count was above 8000 per cubic millimeter 
In 23 5 per cent of the counts the percentage of polymorphonuclear neutro- 
philes was increased above normal Of the lymphocyte counts, 41 per cent 
were below normal, 29 per cent above normal There was also an increase 
above normal in 18 per cent of the monocyte counts In two counts, or 11 
per cent, the percentage of eosinophiles was increased above normal The 
basophile counts were increased in two instances 

Comment 

From this study it appears that there is no specific morphologic blood 
picture diagnostic of Hodgkin’s disease Estimations of the number of 
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Table II 

Summary of Average Leukocyte Counts in Groups A to D, Inclusive 




1 



Differential count, per cent 

Group 

Extent of involvement 

Cases 

Leukocytes, per 
cubic millimeter 

Nonfilament count, 
per cent 

Polymorphonuclear 

neutrophiles 

Lymphocytes 

Monocytes 

Eosmophiies 

Basophiles 

A i 

Cervical, supraclavicular, or 
axillary (1 node) * 

17 

1 

8.218 

63 

71 6 

18 1 

75 

2 2 

06 

B 

Inguinal (1 node) 

5 

10,480 

17 0 

74 6 

176 

5 9 

1 4 

04 

C 

Cervical, supraclavicular, or 
axillary (2 nodes) t 

6 

5,950 

12 0 

61 8 

28 1 

67 

1 8 

06 

D 

General adenopathy 

12 

8,517 

93 

67 5 

22 6 

6 8 

24 

07 


* Only one node affected m any of these three situations 

t Two nodes affected in one of these situations or one node in each of two of these situations, 
namely, two cervical nodes, or one cervical and one asillary node, and so forth 


leukocytes per cubic millimeter of blood showed them to be within normal 
limits, as were also the various peicentages in the diffeiential counts (group 
I, table 1) It IS true that in an occasional case there was a deviation from 
the normal of slight degree, but this in itself is without significance as the 
averages of the group were well within those lecogmzed as normal In 
group II, however, in which Hodgkin’s disease was of slightly longer dura- 
tion, there was definite polymoiphonuclear leukocytosis with a decrease in 
the number of lymphocytes, as has been observed by other investigators In 
these groups I and II there was no tendency toward a shift to the left of the 
neutrophiles, the values being well within normal limits, that is, 8 1 and 9 2 
nonfilamented cells, respectively, per 100 neutrophiles 

In group III, in which the duration of the disease was longei, the most 
definite changes occurred There was a definite but slight increase in the 
numbei of polymorphonuclear neutrophiles, a relative decrease m the num- 
ber of lymphocytes, and an increase in the number of nonfilamented neutio- 
philes This is probably due to the more widespiead involvement of the 
body by the process, with inioads of sufficient degree to produce toxic 
changes Yet m group IV, m which the disease was of longer duration, 
such results are not found This m itself seems at first sight to contradict 
the conclusions for group III, but in an individual who has had the disease 
for more than two years there is probably a good deal of natural resistance 
to the process, it may be growing slowly and therefore not produce much 
general effect on the peripheial blood On the other hand, the piocess may 
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be in a terminal stage and by reason of this prevent a normal reaction of the 
hematopoietic elements in the peripheral blood 

It IS of interest that in this series of cases the most marked changes m 
the blood weie seen in cases of inguinal adenopathy (group B) It is prob- 
able that in such cases there was associated involvement of the abdominal 
and pelvic retroperitoneal nodes, resulting in more widespread involvement 
than would be expected, consequently, moie change m the cellulai elements 
of the peripheral blood might have occurred It is difficult to understand 
why individuals with generalized adenopathy (group D) should not present 
more changes in the cells of the blood, for as shown m table 2 this group 
has, on the average, leukocytes and individual cells m normal numbers 
Apparently the extent of involvement of the process has but little effect on 
the changes in tlie blood 

Monocytosis did not occur m aii)- of the groups, which is m accord with 
the conclusions of recent investigators in this subject The individual cells 
havo a greatei tendency to be indented (shift to the right) than normal, but 
as this may occui in many other conditions it is without diagnostic sig- 
nificance 

Polymorphonuclear leukocytosis is not a constant finding but was present 
in this senes in cases in which the disease had been present for more than one 
year and less than two years The absence of polymorphonuclear leuko- 
cytosis m earhei cases would be contradictory evidence for the thesis that 
Hodgkin’s disease has its origin in an infectious process 

Summary and Conclusions 

The analysis of the findings in 40 cases of Hodgkin’s disease revealed 
that Leukocytosis of slight degree was present in cases m which the disease 
was of between one and two yeais’ duration Polymoiphonuclear neutro- 
philes were slightly increased in the differential count in cases in which the 
disease was of six months’ duration oi longer A slight relativ'^e decrease m 
the number of lymphocytes occui red m the same cases The monocytes 
showed a greater tendency toward a shift to the right than occurs m nor- 
mal individuals Extensiveness of the disease apparently does not produce 
more marked changes in the blood There is no specific change in the leuko- 
cyte picture which is diagnostic of Hodgkin’s disease 

In the nine cases of lymphosarcoma, the average percentage of polymor- 
phonuclear neuti ophiles was slightly decreased and the average percentage of 
lymphocytes slightly increased as compared with the results m cases of 
Hodgkin’s disease The percentages of other leukocytes and the total 
leukocyte count v\eie nearly the same as they weie in cases of Hodo-km’s 
disease 
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THE INTERRELATIONSHIP OF GASTROINTESTINAL 

AND RENAL DISEASE '• 

By Harry G\uss, F A C P , Denvo , Colorado 

Clinically disease of the kidney and disease of the gastrointestinal 
tract are clearly differentiated in a majority of the cases Frequently, how- 
ever, the various types of renal disease give rise to symptoms referred 
mainly oi even exclusively to the gastrointestinal tract In a majority of 
these cases a careful examination will reveal the source of the disturbance 
In some instances, however, severe gastrointestinal distress alone may 
result from pathological changes in the urinary tract which are not detected 
in a routine examination It is with this group of cases that this paper is 
concerned The digestue disturbances are purely functional and clear up 
entirely when the underlying renal abnormality is corrected 

An explanation of the reference of symptoms between these two systems 
may be sought in their anatomic, neurologic, and metabolic relationships 
The anatomic relationship may be summarized by pointing out that the 
anterioi surface of each kidney is in close apposition to important structures 
forming part of the gastrointestinal system on the right the kidney is in 
close vicinity to the liver, the duodenum, and the hepatic flexure of the colon, 
while on the left the kidney is in contact with the stomach, spleen, pancreas 
and descending colon The innervations of both the digestive and urinary 
tracts are similar in that they contain autonomic fibers of both vagal and 
sympathetic type which have passed for the most part through the celiac 
plexus From a metabolic point of view both the digestive tract and the 
kidney possess excretory functions A definite balance exists as to the pro- 
portion of certain substances which will be excreted in the stools or in the 
urine In case of renal failure an added excretory function may be laid 
upon the digestive glands 

In all these interrelationships must he the secret of the functional dis- 
turbances so frequently set up in one system as a result of a disease process 
localized in the other Of the exact mechanisms involved we are still quite 
Ignorant From tlie clinician’s point of view, however, the following notes 
upon the incidence of such referred symptoms may be of practical value 

Anatomically almost the entire anterior surface of both kidneys is in 
close relationship with various parts of the digestive apparatus They are 
separated from it by a layer of fatty areolar tissue, and by the peritoneum 
winch in places forms folds or ligaments which extend to neighboring 
organs Traction on the duodenorenal and nephrocolic ligaments is be- 
lieved to be an important factor in the production of gastric symptoms (Hin- 
man, Longyear) 

Both the kidneys and ureters and the gastrointestinal tract includino- 

* Read before the Eighteenth Annual Clinical Session of the American CoIIpp-p of PR, 
sicians, Chicago, Illinois, April 20, 1934 
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the liver, gall-bladder and pancreas, derive their nerve supply from almost 
the same sources the vagus and the sympathetic fibers from the celiac plexus 

To a lesser extent pathological conditions m either system may affect 
the other through alteiations m the chemical composition of the blood and 
body fluids which they may bring about This is seen most strikingly in 
the digestive disturbances so common in uiemia 

Hydroneph) osis Hydronephrosis from various causes is frequently 
associated with gastrointestinal symptoms Renal symptoms may be slight 
or absent, and there may be no abnoimahty in the urine when tested 

The difficulty m differentiating renal and gall stone colic is well recog- 
nized Forman calls attention to the following signs and symptoms which 
suggest a renal origin there is reflex rigidity of the lumbar muscles, the 
pain IS radiated caudad , bile does not appear m the urine , blood or pus may 
be present m the urine, although between attacks the ui me may be normal , 
bimanual examination may elicit tenderness m the kidney area, and roent- 
gen-ray may show evidence of renal disease, such as stone, stricture, hydro- 
nephrosis, etc 

Movable Kidney Morrissey regards the production of gastrointestinal 
symptoms in movable kidney as the result of direct traction on the gastio- 
mtestmal tract Traction, he believes, is exerted on the second portion of 
the duodenum through its areolar tissue connection with the right kidney 
The lack of mesentery prevents it from moving forward, so that it is 
stretched and its lumen becomes diminished Interference with the diges- 
tive current and secondary dilatation of the stomach follow, while at the 
same time, the bile ducts are elongated and narrowed, and the passage of 
bile through them is interfered with On the left side similar distuibance 
of digestion may follow the pull of the kidney on the stomach and colon 

Nephi ocoloptosis Longyear believes that the kidney alone cannot exert 
sufficient traction on the gastrointestinal tract to produce symptoms, but that 
the combined ptosis of kidney and colon can initiate gastrointestinal symp- 
toms In the production of these symptoms the nephrocohc ligament plays 
an important part Four factors, he states, are necessary for the occurrence 
of nephrocoloptosis, namely (1) a weak or absent hepatocohc ligament, (2) 
a loose kidney attachment at its hilum and to Gerota’s capsule, (3) a strong 
and short nephrocohc ligament, and (4) a prolapse of the cecum and 
ascending colon Nephrocoloptosis occurs commonly on the right side but 
rarely on the left side , the reason being that on the right side the hepatocohc 
ligament, which helps to support the ascending colon, may be weak or absent, 
while on the left side the phrenocolic ligament, which supports the descending 
colon at the splenic flexure, is always present Further, it is uniformly 
strong and dependable, and so prevents the downward displacement of the 
gut at this point Fowler believes that ptosis of the adrenal gland is also a 
factor m producing this syndrome 

In nephrocoloptosis there is traction on the duodenum, causing angula- 
tion of the bowel and interference with the function of the biliary and pan- 
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creatic ducts The symptoms are commonly gasti ointestmal m character 
rather than renal The patients complain of indigestion, distress after eat- 
ing, gas eructations, nausea, constipation, flatulence, pain in both hypo- 
chondria which IS either dull or colicky, and pain in the right lower quadrant 
For treatment Longyear recommends an abdominal support, and also the 
surgical operation of nephrocolopexy which fixes both the kidney and colon 
Not all writeis agree that ptosis of the kidney is always secondary to 
ptosis of the colon According to Hinman, most authorities believe that 
the majorit} of surgical nephroptoses are not accompanied by enteroptosis, 
and that not all cases of visceroptosis are accompanied by nephroptosis 

Uieteial Stiictine Ureteral stricture is one of the diseases of the urin- 
ary tract which are most frequentty associated with gastrointestinal dis- 
turbances We owe to Hunner credit foi demonstrating the relatively fre- 
quent occui rence of this condition 

Ureteral stiicture may be of congenital or acquired origin The ac- 
quired form which predominates is attributed to focal infection, infectious 
disease, or traumatism 

The symptomatology is variable In one group of cases attention is 
directed at once to the urinary tract by attacks of ureteral colic These are 
attributed by Watkins and Cumming to sudden occlusion of the ureter by 
edema of the strictured area 

In a much larger group the symptoms are so diverse and so predom- 
inantly gastrointestinal in character that without painstaking study the stric- 
ture may be overlooked Thus in a senes of 50 cases reported by Dabney 
severe digestne disturbances occurred in over 75 per cent, and pain referred 
to the right lower quadrant occurred in 34 per cent 

Pam is the most frequent symptom of ureteral obstruction It varies 
in character from a constant dull nagging ache to a sharp violent paroxysmal 
pain This may be present in the right lower quadrant, or it may be diffuse 
over the entire abdomen, and not referred to the urinary tract Other 
symptoms frequently met with include indigestion, anorexia, nausea, vomit- 
ing, headache, flatulence, diarrhea, and rectal pain Hunner emphasizes 
that careful inquiry will often elicit a history of occasional slight irritability 
of the bladder, or frequent micturition, particularly when nervous or excited, 
or at the menstrual period, or m association with a cold Painful coitus may 
be complained of 

Urine analysis is not always helpful Hunner found m 20 per cent of 
his cases a chronic pyelitis with characteristic abnormalities m the urine In 
50 per cent minor abnormalities were found a few erythrocytes, a few leuko- 
cytes, albumin m varying amounts, or casts, or a combination of these ele- 
ments In 30 per cent the urine was normal 

Physical examination may reveal tenderness on bimanual palpation over 
the kidney region, or on pressure over the point where the ureter crosses 
the pelvic bi im, approximately one and a half inches lateral to and below the 
umbilicus This may elicit pam which radiates to the bladder On \ agmal 
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examination pressure over the ureters m the broad ligament above the blad- 
der may cause tenderness or pain which may be recognized by the patients 
as identical with that with which they are familiar 

Difficulties often aiise m the differentiation of chronic appendicitis from 
ureteral stricture As Dabney has emphasized, both conditions are char- 
acterized by a chionic course, by a tendency to digestive disturbances and 
constipation, by pain in the right lower quadrant of the abdomen, and by 
the fact that exercise is not well borne In both there is often tenderness 
m the right lower quadrant, and occasionally a slight elevation of the tem- 
perature and leukocyte count, while the urine may show no abnormality 
Whenever there is a reasonable possibility of ureteral stricture a urologic 
examination should be carried out, including ureteral catheterization and a 
urogram 

Case Reports 

The following case lepoits illustiate some instances of renal disease 
that presented essentially gasti ointestinal s) mptoms 

Case 1 Renal Tnbei culosts wtth Shictuic of the Rtghi Uietct Miss M M, 
aged 26, complained of loss of appetite, gas pains, cvcessive flatulence, bilious spells, 
dizziness, loss of strength, and inability to gam weight, all of which were seieral years 
m duration 

Physical CNannnation showed an asthenic young white woman, 102 pounds m 
weight, 5 feet 5 inches m height, pulse 90, temperature 98, respiration 14, blood pres- 
sure systolic 105, diastolic 65, w'ho w-as not acutely ill The eyes reacted to light and 
to accommodation The heart was not enlarged and the sounds were clear The 
lungs were normal The liver and spleen were not palpable The descending colon 
was spastic, palpable and tender There was vague abdominal distress in the entire 
lower abdomen which w'as not clearly localized A pelvic examination was not made 

The blood count show'ed a moderate secondary anemia The urine was quite 
normal, there was only an occasional leukocyte and an occasional epithelial cell 
present The basal metabolic rate, Ewald test meal and stool examinations all W'ere 
normal 

Roentgen-ray showed normal lung fields, dropped type heart, ptosis and spasticity 
of the colon 

The diagnosis at this time was Undernutrition of 31 pounds, secondary anemia, 
visceroptosis, spastic colon There was no evidence of tuberculosis and little reason 
to suspect it 

On a full diet she gained 12 pounds during the next two months, and the digestive 
symptoms subsided 

However in the third month she complained of polyuria and dysuria The urine 
at this time contained large numbers of leukocytes and acid-fast bacilli w'hich, on 
guinea pig inoculation, proved to be tubercle bacilli The lungs again showed no 
evidence of tuberculosis on physical and roentgenoscopic examination Cvstoscopic 
examination by Drs T L Howard, J M Lipscomb and J E Hartley revealed that 
the left kidney was normal and that the leukocytes and acid-fast bacilli came from 
the right kidney A catheter encountered a stricture a short way up the right ureter 
The kidney was subsequently removed by Drs Howard, Lipscomb and Hartley and the 
patient made an uneventful recovery 

Comment This patient probably had a renal tuberculosis at the time 
she presented herself for examination However there were no external 
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manifestations of the disease The symptoms she presented weie essen- 
tially gastrointestinal, and the urine was entirely normal When the focus 
of tuberculosis m the kidney bioke through into the urine, the diagnosis 
became apparent 

Case 2 Stouc m Left Ui etci Mr M D , aged 22 years, complained of attacks 
of indigestion which came oh at irregular intervals over a period of several months 
During these attacks he had severe pain in the left lower quadrant of the abdomen, 
he was nauseated had a distaste for food, usually had a diarrhea The attacks were 
completely relie\ ed by bromides Betw een attacks he felt well, but was \ ery nervous 
and high strung He had been examined m a large clinic, and prostatic massage 
had been advised 

Physical examination showed a well nourished \oung man, weighing 138 pounds, 
5 feet 8 inches in height, pulse 78, respnation 14, temperature 98, blood pressure llS 
systolic and 80 diastolic The ejes reacted to light and to accommodation The 
throat and mouth were normal The heart and lungs were approximately normal 
The Iner and spleen nere not palpable The descending colon was spastic, palpable 
and tender There was tenderness on the left side of the abdomen which seemed to 
correspond more or less with the descending colon The reflexes were present, equal 
and exaggerated The blood count, Ewald test meal and urine were normal The 
urine contained no blood, no albumin, only an occasional leukocyte 

Roentgen-ray of the gastrointestinal tract showed a spasticity of the descending 
colon, otherwise it was normal 

At this time, a diagnosis of spastic colon was made There are no symptoms 
- referable to the urinary tract, no polyuria, no dysuria, no pain in lumbar region or 
the genitals 

Several months later the patient had a sharp attack of pain, more severe than an> 
of the preceding attacks The attack was located in the lumbar muscles as well as in 
the abdomen, and it radiated down the leg The urine at this time contained large 
numbers of erythrocytes, and the roentgen-ray showed a small stone in the left ureter 
which had not been discovered in any of the previous examinations The stone was 
removed by transureteral manipulation The patient has been free from symptoms 
for two years 

The small ureteral stone was undoubtedly present at the time the patient presented 
himself for examination, though it did not at first elicit the characteristic symptoms 
commonly associated with that type of lesion In this case, only the appearance of 
the ureteral colic led to a correct diagnosis 

Case 3 Chi omc Pyelitis with Stricture of Left Ui etei Mr H C complained 
of attacks of severe pain coming on after eating The pains were located in the 
right upper quadrant of the abdomen in the region of the liver The pain was sharp, 
paroxysmal, colicky, it spread to the entire abdomen, and was so severe that it re- 
quired sedative medication for relief These attacks had been coming on about once 
a week for two months The attacks commonly came on about one half hour after 
eating Between attacks he was free of pain, but felt tired and languid, he had no 
strength and had lost some weight He was troubled with excessive gas, belching and 
flatulence 

Physical examination showed a white male of 140 pounds, 5 feet 6 inches in 
height His pulse was 72, the temperature 97, the respiration 15, the systolic blood 
pressure 130, and the diastolic 67 He was not acutely ill at the time he was seen 
The eyes reacted to light and to accommodation The tonsils were enlarged but not 
infected The heart and lungs were approximately normal The abdomen did not 
relax well There was marked tenderness in the right upper quadrant, particularly 
along the costal margin The entire right side of the abdomen was spastic There 
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was some tenderness over the cecum The reflexes were present, equal and exag- 
gerated 

Roentgen-ray of the stomach, intestines and gall-bladder showed all of them to be 
normal 

The blood count gave a leuhocvte count of 18,400 The Ewald test meal was 
normal, and the mine was loaded with pus cells and colon bacilli, hut was free from 
bile The stool contained the normal bile pigments Cystoscopic examination showed 
the left kidney and ureter to he normal, the pus came fiom the right kidney, and 
a stricture was encountered in the ureter 

Diagnosis Pyelitis, right side, with stiicture of ureter 

This patient was seen through the coui tesy of Dr Maurice Levj of Denver 

The diagnosis in this patient piesented little difficulty because examina- 
tion of the urine indicated at once an involvement of the renal system The 
case IS of interest because all the symptoms were gasti ointestinal m char- 
acter and suggested a gall stone colic The patient ne\er mentioned a single 
symptom referable to the uiinar) system, and it was only on subsequent 
intei rogation that the patient lecalled that yeais previously he had had 
trouble with his kidneys 


Summary 

1 While renal disease and disease of the gasti ointestinal tract can 
usually be differentiated clearly, in a small gioup of cases the symptoms aie 
confusing and may lead to errors m diagnosis 

2 The renal and gastrointestinal systems are related anatomically 
thiough then juxtaposition and their ligamentous attachments, and neuro- 
logically through their common innervation 

3 The following renal disorders have been reported as being common 
sources of gastrointestinal symptoms stricture of the meter, hydronephrosis, 
movable kidney, pyelitis, stone 

4 In these conditions examination of the mine may reveal no definite 
abnoimahty and therefore be of no aid m diagnosis 

5 Physical examination may be helpful in eliciting characteristic pain 
oi tenderness on palpation of the kidneys or the ureters where they cioss the 
pelvic hr im, or at their lower ends within the broad ligaments 

6 A definite diagnosis can usually be established by means of ureteral 
catheterization and urograms 
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FURTHER OBSERVATIONS ON THE CAROTID SINUS 

REFLEX ' 

By Louis H Sigler, M D , /i; ooklyn, N Y 

In previous communications I leported the incidence and the degree 
o£ cardiac slowing induced by the carotid sinus reflex in a series of 345 cases 
The cases were divided into five groups as follows Group I, coronary artery 
disease with definite myocardial damage , Group II, hypertension and hyper- 
tensive heart disease, Group III, iheumatic heart disease. Group IV, in- 
dividuals with cardiac symptoms but no demonstrable cardiac disease , Group 
V, general constitutional disease (non-cardiac) 

It was shown that the order of frequency and degree of response were 
Groups I, II, III, V and IV — the fiist showing the highest frequency and 
degree of response and the last the lowest Males showed a higher fre- 
quency and degree of response than females, and there was an increase m 
frequency of response with advancing age 

The present communication deals with an analysis of 426 additional 
cases, consisting of 243 males and 183 females These weie all ambulatory 
cases, most of whom had cardiovascular disease 

The grouping of this series was as follows Gioup I, artei losclerotic 
heart disease. Group II, hypertension and hypertensive heart disease, Gioup 
III, arteriosclerotic and hypertensive heart disease. Group IV, rheumatic 
heart disease , Group V, psychoneurotic heart disturbances , Group VI, heart 
disturbances or disease of various other causes , and. Group VII, cases with- 
out cardiovascular disease This finer subdivision was adopted in order to 
see how the carotid sinus reflex exhibits itself in more precise types of 
disease 

As m the pievious paper only the cardio-inhibitory part of the carotid 
sinus reflex is reported The vasomotor depressor effect of the reflex, ex- 
hibited by fall in blood pressure, and the other reflex effects induced by 
the carotid sinus pressure were not studied 

Detailed Analysis or Cases in This Series 

Gioup I consists of 113 cases, 96 males and 17 females All showed 
clinical evidence of general arteriosclerosis and coronary sclerosis of various 
degrees In the majority of cases the electrocardiogi am corroborated 
the presence of myocardial involvement Many cases also had aoitic 
sclerosis Besides coronary disease, three cases had chronic bronchitis 
and emphysema, one Menier’s syndrome, one congenital patent ductus 
arteriosus, three neurocirculatory asthenia, two diabetes melhtus, six obesity, 
one pulmonary tuberculosis, and three chronic cholecystitis and cholelithiasis 
* Received for publication December 14, 1935 
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In 10 cases there was a history of recent oi past coronal y occlusion, which 
in one instance was followed by pulmonary embolism 

Gioiip II consists of 45 cases, 14 males and 31 females Although all 
showed more or less cardiac h}pei trophy secondary to hypertension, none 
had gross evidence of insufficiency of the coronary circulation In three 
cases the hypertension was of nephritic origin In the rest it was of the so- 
called essential type Fourteen cases showed marked obesity, six cases had 
definite psyclioneuroses, two had chronic aithiitis, one psoriasis, three chole- 
cystitis and cholelithiasis, and one early multiple sclerosis 

Gioup 111 consists of 89 cases, 50 males and 39 females All gave a 
history of hypertension and showed more or less hypertension at the time of 
the examination All showed eMdence of more or less general arterio- 
sclerosis and coronary sclerosis In addition, two had evidence of nephro- 
sclerosis with early renal insufficiency All had evidence of aortic sclerosis 
with more or less marked dilatation Twelve cases showed considerable 
obesity, six gave a history^ of past coronary occlusion, four cases were 
diabetic, three showed psychoneurotic symptoms and three showed symp- 
toms attributable to the menopause 

Group IV consists of 43 cases, 19 males and 24 females with chronic 
rheumatic heart disease Fifteen showed mitral stenosis, one with auricular 
fibrillation, 16 had mitral insufficiency and mitral stenosis, four of whom 
had auricular fibrillation, two had mitral stenosis, mitral insufficiency and 
aortic insufficiency , three aortic insufficiency' and stenosis , one aortic stenosis 
and mitral stenosis , three aortic insufficiency , three had mitral insufficiency 
In addition two had hypertension, one chronic bronchitis, and one showed 
evidence of hyperthyroidism 

Gfotip V consists of 23 cases, 10 males and 13 females witli various 
cardiac manifestations of psychoneurotic origin Care was taken to exclude 
from this group definite organic cardiac disease All symptoms referable 
to the heart were entirely subjecti\e If objective findings were present, 
such as muimurs, various tachycardias and anhythmias, they could in- 
variably be considered to be functional in type 

Gtoup VI consists of 52 cases, 26 males and 26 females Some pre- 
sented abnormal cardiac signs and symptoms of such character that the diag- 
nosis of heart disease could not be made with certainty Others had distinct 
heart disease of unknown etiology Still others had cardiovascular disease 
of known etiology, but because they were relatively few in number no sepa- 
rate groups were made of them Thus there were six cases of syphilitic 
aortic disease with reactive cardiac changes, six with thyrotoxic heart dis- 
ease, two with congenital heart disease, one of chronic myelogenous leu- 
kemia with suspicious cardiac involvement , one secondary to marked chronic 
pulmonary lesions Some cases might have been classed as neurocirculatory 
asthenia, but there was evidence suggesting early cardiovascular disease of 
arteriosclerotic origin 

Gioup VII consists of 61 cases, 28 males and 33 females It includes 
cases of obesity, neurasthenia, menopause, gastric and duodenal ulceis. 
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anemias, diabetes, Hodgkin’s disease, and so on None showed clinical evi- 
dence of cardiovascular disease, although in a few, premature contractions or 
other cardiac abnoimahties weie observed, which could be attributed to 
reflex disturbances 

Cardiac Response to the Carotid Sinus Reflex 

In a pievious leport ^ a separate analysis was made of the leflex cardiac 
response to right and left carotid sinus pressure, and to combined i ight and 
left pressure Some individuals exhibited only a right piessure response, 
others a left, but most showed a bilateial response The degree of response 
varied for the two sides in many individuals 

In this series, in ordei to simplify the results, only the maximum response 
was used to classify each case This, as before, was obtained on right or 
left carotid sinus pressuie or equally on both sides 


Table I 

Response to Carotid Sinus Pressure among Males and Females 



Total No Cases 

Total Not 
Responding 

Total Responding and 
Percentage Response 

Groups 




I 

Males 

Females 


Males 

Females 

Males 

Females 










No 

% 

No 

% 

I 

96 

1 

17 

■91 

4 1 

78 

81 2 

13 

76 5 

II 

14 

31 



12 

85 7 

24 

77 4 

III 

50 

39 



42 

84 

26 

66 6 

IV 

19 

24 


■H 

15 

78 9 

14 

58 3 

V 

10 

13 

■■ 

8 

6 

60 

5 

38 4 

VI 

26 

26 


13 

18 

69 2 

13 

SO 

VII 

28 

33 

■9 

12 

22 

78 5 

21 

66 6 

Total 

243 

183 

so 

67 

193 

79 4 

116 

63 3 


Group I— Arteriosclerotic heart disease Group IV — Rheumatic heart disease 

Group II — Hypertensive heart disease Group V — Psychoneurotic heart disease 

Group III — Arteriosclerotic and hypertensive Group VI — Other forms of heart disturbances 

heart disease and disease 

Group VII — General constitutional disease (non-cardiac) 

Table 1 and figure 1 represent the response of this senes of 426 cases 
An analysis of the figures shows that the gieatest fiequency of response is in 
the hypertensive and in the arteriosclerotic and hypei tensive groups Rheu- 
matic heart disease occurs next in frequency as does the non-cafdiac group 
The least response is seen in psychoneurotic heait disturbances and in the 
miscellaneous group of heait abnormalities The latter shows a somewhat 
higher frequency of response than the psychoneurotic group In all gioups, 
females showed a definitely lowei frequency of response than males 

























Groups Males Females 

No of No of (T, No of „ No of w No of „ No of e/ No of „ No of 

Cases " Cases Cases Cases " Cases Cases ^ Case= <> Cases % 




+ Slowing less than 25% of the original rate 
+ + 25% to 50% 

+ + + 50% to short stoppage of heart 
+ 4- + + Where the heart stopped for more than tw o seconds 

Group I — Arteriosclerotic heart disease Group IV — Rheumatic heart disease 

Group II — Hypertensive heart disease Group V— Psychoneurotic heart disease 

Group III— Arteriosclerotic and hypertensive Group VI— Other forms of heart disturbances 

heart disease and disease 

Group VII — General constitutional disturbances (non-cardiac) 
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Degree of Slowing In the previous report, slowing of the heait under 
the carotid sinus reflex was divided into three degrees — those showing less 
than 25 per cent slowing as compared to original heart rate, those more than 
25 per cent , and those where the heart stopped for at least two seconds In 



Fig 2 Degree of slowing among males + Slowing less than 25 per cent of the orig- 
inal rate, -p-F Twenty-five to SO per cent, d — 1-+ Fifty per cent to short stoppage of heart, 
4-4- + -f- Where the heart stopped for more than two seconds Disease groups are repre- 
sented by Roman numbers Ordinates represent percentage response in the various groups , 
abscissae represent the degree ot response 

this senes the degree of slowing was divided into four groups Those 
showing less than 25 per cent slowing were designated as one plus, those 
showing 25 per cent to 50 per cent slowing as two plus , those showing 50 
per cent slowing to temporary stoppage of the heai t as three plus , and those 
where the heart stopped for more than two seconds as four plus Table 2 




FURTHER OBSERVATIONS ON THE CAROTID SINUS REFLEX 1385 

and figures 2 and 3 show the degiee of response of the various groups among 
males and females respectively 

It will be seen that, with few exceptions, the tendency is for a greater 
percentage of cases to show the highest degree of slowing in tlie arterio- 
sclerotic group In the hypertensive group this tendency appears to be m the 
opposite direction It is also interesting to note that adding hypertension 

60 



Fig 3 Degree of slowing among females -f- Slowing less than 25 per cent of the 
original rate, -f-+ Twenty-five to 50 per cent, -f-p-f Fifty per cent to short stoppage of 
heart, -F-p-f-f Where the heart stopped for more than two minutes Disease groups are 
represented by Roman numbers Ordinates represent percentage response in the various 
groups , abscissae represent the degree of response 

to arteriosclerosis has a tendency to lessen the degree of slowing All other 
groups likewise show a tendency toward a lesser degree of slowing except 
in the psychoneurotic group In this group, however, no conclusions may 
be drawn because of too small a number of cases 

There is a definite tendency for females to show a lesser degree of slow- 
ing In cases with 4 plus response, females invariably showed a shorter 
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stoppage of the heait than males In most of the females the stoppage was 
for no more than two seconds and the aveiage was about 2 5 seconds Most 
of the males, on the othei hand, showed a stoppage of more than three 
seconds and the aveiage was about four seconds The longest stoppage 
occurred m seveie forms of artenosclei otic heart disease where m a few 



Fig 4 Percentage response of the cardio-mhibitory carotid sinus reflex at given ages 
for both sexes Ordinates represent percentage response, abscissae represent age groups 
Disease groups are represented by Roman numbers 

cases the heart stopped for 5 to 14 seconds In the non-cardiac group, if 
the heart stopped it was never for moie than two seconds, and that was pro- 
duced only by strong pressure 

Response at V a) ions Ages Table 3 and figure 4 are an analysis of the 
response at various age groups m this series Although the first age group 
IS marked 5 to 20 years of age, there were only two cases less than 10 years 
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5—20 21—40 41-60 aver 60 

Fig S Percentage response of the cardio-inhibitory carotid sinus reflex at given ages 
for males Ordinates represent percentage response, abscissae represent age groups Dis- 
ease groups are represented by Roman numbers 


Table III 

The Cardio Inhibitory Carotid Sinus Reflex at Various Ages in the Various Groups 

Males and Females 


Groups 

Ages 5-20 yrs 

Ages 21—40 yrs 

^ i 

Ages 41-60 

yrs 

Ages over 60 yrs 

jResp 

Not 

[Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

I 



00 

15 

2 

88 2 i 

46 

El 

76 6 

30 

6 


II 



00 

16 

4 

80 0 

19 

■la 

82 6 

1 

0 


III 

1 

0 

100 0 

5 

0 

100 0 

41 

mm 

74 5 

21 

7 

■EMM 

IV 

7 

3 

70 0 

16 

10 

61 5 

6 

1 

85 7 

0 

0 


V 


2 

00 

7 

4 

63 6 

3 

5 

37 5 

1 

1 


VI 

3 

4 

42 8 

13 

12 

52 0 

15 

4 

78 9 

0 

1 


VII 

4 

1 

80 0 

19 

11 

63 3 

17 

6 

73 9 

i 1 

n 


Average 

15 

10 

60 0 

91 

43 

67 9 

147 

48 

75 4 

54 

15 

78 1 


Disease groups are the same as m tables 1 and 2 
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of age, and thiee otheis less than 15 years All others were near to or 
actually 20 years old 

With the exception of Groups III and V there is a definite increase in 



Fig 6 Percentage response of the cardio-jnhibitory carotid sinus reflex at given ages 
for females Ordinates represent percentage response, abscissae represent age groups 
Disease groups are represented by Roman numbers 

the incidence of response with advancing age In Group V the total number 
of cases was too small to permit the drawing of conclusions In Group III 
the number of cases in the early age groups is also too small for conclusions 
The findings, however, seem to point to the fact that the presence of arterio- 
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sclerosis and hypertension even early in life will increase the incidence of 
the cardio-inhibitory response to carotid sinus pressure 

A separate analysis was made of the male and female age incidence of 
response Table 4 and figure 5 show the male response, and table 5 and 
figure 6 the female response 

Table IV 

The Cardio-Inhibitorv Carotid Sinus Reflex at Various Ages in the Various Groups 

Males 



! Ages 5-20 yrs 

Ages 21-40 

vrs 

Ages 41-60 yrs 

Ages over 61 yrs 

Groups 

1 

Resp 

1 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

I 

0 

0 

00 


2 

86 6 

41 

11 

78 8 

24 

5 

82 7 

II 

0 

0 

00 


1 

90 9 

2 

1 

66 6 

0 

0 

00 

III 

1 

0 

100 0 

4 

0 

100 0 

27 

6 

81 8 

10 

2 

83 3 

IV 

5 

1 

83 3 

5 1 

2 

71 4 

5 

1 

83 3 

0 

0 

00 

V 

0 

1 

00 

5 

2 

71 4 

0 

1 

00 

1 

0 

100 0 

VI 

3 


60 0 

8 

2 

80 0 

7 

4 

63 6 

0 

0 

00 

VII 

3 


60 0 

12 

5 

70 5 

5 

1 

83 3 

0 

0 

00 



6 



14 


87 

26 

77 0 

35 

1 

7 

83 3 

i 


Table V 

The Cardio-Inhibitory Carotid Sinus Reflex at Various Ages in the Various Groups 

Females 


Groups 

Ages 5-20 yrs 

Ages 21—40 yrs 

Ages 41-60 yrs 

1 

Ages over 61 yrs 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

Resp 

Not 

Resp 

% 

Resp 

I 

0 

0 

00 

2 

0 

100 0 

5 

3 

62 5 

6 

n 

85 7 

II 

0 

0 

00 

6 

3 

66 6 

17 

3 

85 0 

1 


100 0 

III 

0 

0 

00 

1 

0 

100 0 

14 

8 

63 6 

11 

mm 

68 7 

IV 

2 

2 

50 0 

11 

8 

57 8 

1 

0 

100 0 

0 


00 

V 

0 

1 

00 

2 

2 

50 0 

3 

4 

42 8 

0 

■■ 

00 

VI 

0 

2 

00 

5 


33 3 

8 

0 

100 0 

0 

1 

00 

VII 

1 

1 

50 0 

7 

6 

53 8 

12 

5 

70 5 

1 

0 

100 0 

Average 

3 

6 

33 3 

34 

29 

54 0 

60 

24 

71 4 

19 

8 

1 70 5 

1 


It Will be seen that males have a tendency to show a greater incidence of 
response earlier in life than do females Females show a more regularlj 
progressive increase in response with advancing age In males, on the 
other hand, the type of disease seems to be more important as a determining 
factor than the age The greatest degiee of response occurred in later life, 
in each sex 
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Discussion 

It was well established by man} investigators that stimulation of the 
carotid sinus induces two major independent reflexes — slowing of the heart 
and fall in blood pressure Heymans ® found three other reflexes — a direct 
cerebral vascular reflex, changes in adrenalin secretion, and changes in 
respiration That each one of these reflexes is independent of the others 
has likewise been well established Thus Hering ® found that vagotomy and 
atropinization abolished the cardio-mhibitoi } reflex, while the fall in blood 
pressure could still be induced by carotid sinus pressure Koch," Heymans,® 
and various other observers have likewise demonstrated this point repeatedly 

The investigation reported in this paper as well as in the pi evious ones 
deals only with the cardio-inhibitory part of the carotid sinus reflex Al- 
though slowing of the heart thus induced reflexly may to some extent be due 
to inhibition of the cardio-accelerator nerves as shown by Raginers,® and 
Bronk, Ferguson and Solandt,® it is dependent predominantly upon reflex 
vagal stimulation, as evidenced by the effects of vagotoni} and atropinization 
mentioned before “ The cardio-inhibitory carotid sinus reflex response mav 
then be considered to be an index of sensitivity of the vagus to reflex stimu- 
lation This sensitivity varies in frequency and in degree In normal in- 
dividuals Sander found a fairly high incidence of response The degree 
of response, m normal persons, however, is comparatively low 

Various forms of local and constitutional disease increase the incidence 
and degiee of the vagal response Hering,® Koch," and Heymans® at- 
tributed an increased response in some individuals to sclerosis of the carotid 
artery in the region of the sinus This seems to have been disproved by 
Keele who found no relationship between fall in blood pressure induced 
by carotid sinus pressure and localized sclerosis, in a series of 55 autops} 
cases Braun and Samet found marked response associated with cor- 
onary disease Danielopolu and Missirhn found an exaggerated reaction 
111 chronic myocardial disease Wenckebach likewise found it in asso- 
ciation with cardiac disease Various authors such as Koch, Hering, Hey- 
mans and others found that drugs, as digitalis, morphine, calcium chloride 
and chloroform, increased the carotid sinus reflex response 

The results reported in this paper and in the previous ones substantiate 
the fact that the incidence and degree of response are greatly enhanced by 
arteriosclerotic heart disease, where the greatest degree of response is ob- 
tained Othei disease states, however, are associated with the reflex in 
greater or less incidence Sex and age play a role in determining the le- 
sponse, being gi eater among males and in advancing age Various types 
of disease likewise appear to have some influence Patients with neuro- 
circulatory disturbances and no real organic disease appear to present the 
least incidence and degree of response Hypertension, although increasing 
the incidence, decreases the degree of response One interesting observa- 
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tion in this paper is that besides the greater male incidence of increase in the 
carotid sinus reflex, the reflex seems to occur in greater number and degree 
earlier m life among males than among females 

All these factors point to a constitutional vagotonic tendency which is 
influenced by various factors Disturbances m internal secretions un- 
doubtedly play a part m influencing the reflex, as evidenced by the variations 
in the sex incidences of response, m the same disease states The nervous 
state of the individual is another factor as evidenced by the diminished 
response m neurocirculatory asthenia The gradual increase m response 
with advancing age may be due to a gradual and progressive sensitization of 
tlie vagal center by toxic states The increase in the incidence of response 
m hypertension may be explainable on the basis of sensitization of the re- 
ceptor nerve endings in the carotid sinus by increased intra-carotid pressure 
This also partly explains the diminished response m neurocirculatory as- 
thenia where the blood pressure is usually low The persistent stimulation 
in hypertension appears to induce a moderate fatigue of the receptors, dimin- 
ishing the degi cc oi response 


Summary 

In previous reports an analysis was made of the slowing of the heart 
induced by the carotid sinus reflex, m a series of 345 cases This paper 
deals with a similar analysis of 426 additional cases This series was 
divided into seven groups (1) arteriosclerotic heart disease, (2) hyperten- 
sion and hypertensive heart disease, (3) arteriosclerotic and hypertensive 
heart disease, (4) rheumatic heart disease, (5) psychoneurotic heart dis- 
ease, (6) other forms of heart disease or disturbances, and (7) general con- 
stitutional disturbances (non-cardiac) 

It was found that the gieatest frequency and degree of slowing occur 
in arteriosclerotic and hypertensne heart disease Rheumatic heart dis- 
ease comes next and general constitutional disease follows The psycho- 
neurotic and the miscellaneous groups of heart disease showed the least 
response Hypertension seems to increase the frequency but to dimmish 
the degree of the carotid sinus reflex response The incidence and degree of 
response are greater among males than females and increase with advancing 
age Males show the response in greater degree and incidence earlier in 
life than females 

The cardio-inhibitory reflex appears to depend on a constitutional vago- 
tonic tendency which is more marked among males and develops with 
advancing age General toxic or irritative states, endocrine factors, intra- 
carotid blood pressure, and local disease or disturbances in the heart itself, 
seem to play a part in sensitizing the reflex 
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PHOSPHATASE CONTENT OF HUMAN SERUM IN 
PULMONARY TUBERCULOSIS FOLLOWING THE 
ADMINISTRATION OF VITAMIN D " 


By Paul D Crimm, A B , M D , F A C S , and J W Strayer, A B , M D , 

Evansville, Indiana 

Phosphatase is an oiganic catalyst capable of eithei synthesizing or 
hydrolyzing any mono-ester of phosphoric acid It was first discovered in 
rice and wheat bran by Suzuki, Yoshiinuia and Takaishi in 1907 (Foi 
a full review of the literature see Kay ') It is present m large quantities in 
the intestinal mucosa, kidney and bone Smaller quantities are found m 
practically all other organs and secretions Fetal bone and the bone of 
young animals are richest m the enzyme, but the content diminishes as 
maturity is reached The optimum pH m vitro is around 9 — it is activated 
by Mg (Erdtman®) and inhibited by pepsin, iso-leucine and glycine (Bak- 
wm and O Bodansky Robison and Soames ° have shown its importance 
as a local factor m bone formation and have demonstrated the precipitation 
of calcium phosphate in bone slices, from a rachitic animal, immersed m 
calcium gl} cerophosphate We have recently shown,® suppoiting the work 
of othei investigators,’’ ® that in the rat the phosphatase content of serum 
and kidney is reduced following massive doses of viosterol and that it is 
greatly increased in the small intestine Changes m the bone were found 
to be variable 


Method 

Determinations of serum phosphatase were made upon normal human 
beings and upon tuberculous individuals before and after the administration 
of viosterol, according to the method of Bodansky ” Blood samples were 
obtained in each case within an hour after the noon meal The blood was 
centrifuged and all determinations were made immediately The unit of 
phosphatase is equivalent to 1 mg of phosphorus liberated from a gl} cero- 
phosphate substrate m one houi at pH 8 6 and at 37° C The calcium de- 
terminations were made simultaneously from the same specimen of serum 

Experimental 

Blood Seiiiiii Phosphatase m N^oinial I-Iiimans Serum phosphatase 
detei minations were made on 19 normal human beings (table 1) The 
lowest figure was 1 68 units and the highest 4 96 units per 100 c c the 
average being 3 31 units In one case, not recorded in the table, the serum 
phosphorus and substrate phosphorus -were respective!} 4 49 and 14 14 

*Recei%ed for publication November 13, 1935 

From the Research Labo^ato^^, Boehne Tuberculosis Hospital 
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yieWiiig 9 65 units of pliospJiatase TJiere was no apparent i cason foi tins 
Bakwiii and Bodansky ‘ give the noimal range as being between 1 5 and 
4 5 units per 100 c c 

Table I 

Serum Phosphatase of Normal Human Beings 


Case Number 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 


Serum 
Phosphorus 
Mg per 100 c c 


3 40 

4 21 
3 S3 
3 46 
3 42 
3 78 

2 48 

3 95 
3 57 
3 80 

2 58 

3 82 
3 95 
3 10 
3 57 
3 42 
3 38 
3 27 
2 48 


Substrate 
Phosphorus 
Mg per 100 c c 

6 82 

5 89 
8 27 

6 47 

7 48 
7 92 

5 32 

7 35 

8 53 
7 57 

6 47 
6 42 
6 95 
6 73 
5 66 
5 94 

5 33 

6 29 
6 73 


Units 

Phosphatase 
(By Difference) 


3 42 
1 68 

4 74 

3 01 

4 06 
3 14 

2 84 

3 40 

4 96 
3 77 
3 89 
2 60 
3 00 
3 63 
2 09 

2 52 
1 95 

3 02 

4 25 


Average 3 43 6 74 3 31 


Blood Seumi Phosphatase in Pnhnonaty Tube) ciilosis The phos- 
phatase of the serum of 32 cases of pulmonary tuberculosis langed from 
1 36 to 4 45 units, with exception of one case which was 6 38 units (table 
2) In three additional cases, all of which were moiibund, the phosphatase 
content averaged 12 06 units per 100 c c (table 3) 

In any stage of pulmonary tuberculosis the phosphatase activity is not 
greatly disturbed, and the values fall Avithm normal limits The reason for 
the elevation in the moribund cases is not known The three cases men- 
tioned above were in an extreme state of emaciation and cachexia It is not 
to be inferred, however, that an elevated phosphatase content is a sign of 
impending death, since other patients in this sei les have since died, and bloods 
obtained post mortem on still otheis were quite normal for phosphatase 
Blood Seumi Phosphatase in Tnbeiculons Patients Following Adniin- 
istiation of Vitamin D Twenty-four tuberculous patients were given 
viosterol, 10,000 X,''^ 1 c c daily for 10 days The calcium, phosphorus and 
phosphatase content of the sera was determined before and after adminis- 
tration No attempt was made to secure a gieat elevation of serum calcium 
If the patients became toxic before taking the full dosage of 10 c c the drug 
was discontinued The average seium calcium before the administration 

* 10,000 times average cod liver oil, 1,000,000 I U per gram , kmdlj' supplied by Mead 
Johnson and Company, Evansville, Indiana 
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Table II 


Serum Phosphatase m Pulmonary Tuberculosis 


Case Number 

Serum 

Phosphorus 

Mg per 100 c c 

Substrate 

Phosphorus 

Mg per 100 c c 

Units 

Phosphatase 
(Bv Difference) 

1 

3 94 

7 57 

3 63 

2 

3 99 

8 44 

4 45 

3 

2 60 

6 29 

3 69 

4 

3 19 

6 20 

3 01 

5 

2 70 

6 68 

3 98 

6 

3 23 

6 41 

3 18 

7 

3 31 

7 39 

4 08 

8 

2 77 

6 11 

3 34 

9 

2 77 

4 79 

2 02 

10 

2 37 

4 18 

1 81 

11 

3 80 

5 95 

2 15 

12 

3 14 

4 53 

1 39 

13 

3 02 

6 33 

3 21 

14 

2 85 

5 10 

2 25 

IS 

3 29 

5 67 

2 38 

16 

2 56 

4 66 

2 10 

17 

3 86 

7 08 

3 22 

18 

3 78 

10 16 

6 38 

19 

2 36 

5 98 

3 62 

20 

3 08 

6 16 

3 08 

21 

2 81 

5 76 

2 95 

22 

3 50 

6 51 

3 01 

23 

3 43 

5 32 

1 89 

24 

3 43 

5 12 

1 69 

25 

3 48 

5 94 

2 46 

26 

3 27 

5 63 

1 36 

27 

3 65 

6 44 

2 79 

28 

3 27 

7 34 

4 07 

29 

3 88 

7 26 

3 38 

30 

2 94 

5 01 

2 07 

31 

3 02 

5 40 

2 38 

32 

3 63 

6 55 

2 92 

Av erage 

3 22 

6 17 

2 95 


Table III 

Serum Phosphatase m Three Moribund Cases of Pulmonary Tuberculosis 


Case Number 

Serum 

Phosphorus 

Mg per 100 c c 

Substrate 

Phosphorus 

Mg per 100 c c 

Units 

Phosphatase 
(Bv Difference) 

1 

4 26 

17 74 

13 48 

2 

3 60 

15 40 

11 80 

3 

4 11 

15 00 

10 89 

Average 

3 99 

16 05 

12 06 


of viosterol was 11 8 mg per 100 c c of blood seium Following adminis- 
tration of viosterol 24 blood sera averaged 14 2 mg per 100 c c In the 
same patients tlie phosphatase content of the blood serum before adminis- 
tration of viosterol aAeiaged 3 29 units per 100 cc and 3 06 units per 100 
c c following administration of viosterol This shows a slight decrease m 
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Table IV 

Twenty-Foui Cases of Pulmonary 1 uberculosis before and after the Administration 

of Viosterol, 10,000 X 


Case 

Number 

Serum Calcium 

(Mg per 100 c c of Blood Serum) 

Serum Phosphatase 

Units per 100 c c of Blood Serum 

Before 

Viosterol 

After 

\bostcrol 

Before 

Viosterol 

After 

Viosterol 

1 

11 5 

12 5 

2 45 

2 26 

2 

11 7 

11 3 

3 03 

3 73 

3 

115 

13 0 

4 38 

4 43 

4 

11 6 

12 5 

4 52 

4 41 

5 

11 5 

n 3 

3 11 

2 95 

6 

12 0 

12 9 

2 S3 

1 79 

7 

11 1 

15 2 

3 76 

3 04 

8 

12 1 

164 

3 99 

5 16 

9 

11 0 

n 5 

2 63 

2 85 

10 

11 8 

186 

2 66 

2 39 

11 

10 5 

14 4 

3 96 

4 39 

12 

11 8 

17 2 

3 06 

2 02 

13 

12 8 

156 

4 36 

2 74 

14 

12 1 

156 

3 23 

1 26 

15 

108 

13 8 

2 64 

3 13 

16 

99 

143 

2 97 

3 09 

17 

108 

133 

3 90 

3 47 

18 

12 2 

13 1 

2 23 

3 92 

19 

12 7 

144 

3 04 

3 00 

20 

13 0 

13 3 

2 57 

2 64 

21 

12 9 

13 3 

2 62 

2 24 

22 

12 6 

16 3 

3 S3 

1 64 

23 

12 7 

13 5 

4 61 

3 45 

24 

12 4 

14 2 

3 33 

3 43 

Average 

11 8 

14 2 

3 29 

3 06 


the phosphatase content A detailed analysis shows that a decrease of 
phosphatase occuired in 14 cases, wdieieas in 10 there was an increase of 
phosphatase in the blood serum HoAvevei, in 11 patients who had an ele- 
vation of the serum calcium oiei 14 0 mg per 100 cc, seven show^cd a 
deciease m the phosphatase content, wdiile foui showed an mciease 

Summary 

1 The phosphatase content of a noimal human seium was found to 
average 3 31 units in a senes of 19 cases 

2 In 32 cases of pulmonaiy tuberculosis, all stages, the phosphatase 
content averaged 2 95 units 

3 Administration of viosteiol, 10,000 X, in dosage lesulting m hypei- 
calcemia, caused a slight reduction of serum phosphatase in blood serum 
Fourteen cases of pulmonary tuberculosis showed a decrease while ten 
showed an increase Seven of the 11 whose serum calcium was 14 0 mg 
or over showed a decrease in serum phosphatase content 
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DIAGNOSIS OF DISSECTING ANEURYSM OF THE 

AORTA ' 

By Edwin E Osgood, M D , M F Gourixy, M D , and Rlssel L 
Baker, M D , Poitland, Oiegon 

Although moic than 400 cases of dissecting aneurysm ha\e been re- 
ported, only 11 have been correctly diagnosed during life Shennan,^ in an 
extensive revuevv of the literature up to 1933, accepts six cases' He does 
not accept the cases of Finny (1885), Prescott (1897), Mager (1908), and 
Heller (1904) Since Shennan’s levuevv', fiv'e more cases * hav'c been diag- 
nosed during life Hamman ■* and Gatevv'ood ^ bav^e each diagnosed a case 
after death but before the necropsy findings were known 

The purpose of this paper is to report tvv'o additional cases diagnosed 
during life and to outline briefly the clinical and pathologic features of this 
condition It is hoped that our summary of the salient characteristics of 
dissecting aortic aneurysm will result in its nioi e frequent i ecognition during 
life 

Case Reports 

Case 1 J N S , a while male, aged 50, entei ed Multnomah County Hospital on 
Oct 18, 1934, complaining of pain in the abdomen and chest, with vomiting The 
patient was well until 2 30 p m , of the day of entrance when, following a heavy meal, 
he was suddenly seized with a steady, simp pain in the epigastrium and lower chest, 
radiating to the right and left sides of the abdomen, to the back of the chest and into 
the left flank The pain was diffuse and poorly localized Lying flat on the floor was 
the only position which affoided relief There was no vomiting at this time but 
definite nausea After a short time the pain giaduallv subsided but soon recurred wnlli 
greater intensitv and remained steady vv'ith no cramp-hke exacerbations There was 
some shoitness of bieath associated with the pain, and the patient felt as though his 
heart was “ about to jump out of his body ” There was also some dizziness and 
spots before the eyes Vomiting first occurred at 7 00 pm and was repeated six 
times in the next four hours 

From the past histoiy it was leained that the patient contracted syphilis about 
1917 but was treated for only a short time In August 1932, he entered Multnomah 
County Hospital where a diagnosis of syphilitic meningitis and hj pertensiv^e cardio- 
vascular renal disease was made The Kolmer and Kahn were 4 plus Following 
his discharge he was treated in the Outpatient Syphilis Clinic In September 1933, 
he reentered the hospital witli a diagnosis of basilai subarachnoid hemorrhage on the 
basis of hypertensive disease or syphilitic v^ascular changes The blood pressure at 
this time was 190 systolic and 118 diastolic He was discharged Dec 10, 1933 and 
was in fairly good health until the onset of the present illness 

Physical examination on Oct 19, 1934 levealed a well developed, well nourished, 
middle-aged male, obviously in pain, prefening to he on his right side but occasionally 
turning fiom side to side and veiy apprehensive His face was flushed but not 
cyanotic There was no dyspnea The blood piessure was 182 systolic and 88 
diastolic and equal in both arms The pulse was 98 and regular, the temperature, 

* Received for publication November 19, 1935 

From the Department of Medicine, Universitj of Oregon Medical School and Mult- 
nomah County Hospital, Portland, Oregon 
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100° F (378° C) Vigoious systolic pulsation was visible in the carotid vessels 
and palpable m the supi asternal notch and over the left subclavian arteiy The periph- 
eial vessels were tortuous and thickened with some sclerotic beading The lieait 
was enlaiged, paiticularly to the left, and the pulsations were strong The impact 
of the aortic valve closuie was palpable Percussion showed upper sternal dullness 
of considerable degiee The heart was aortic m configuration with widening of the 
base The heart tones were clear and shaip, and there was a long blowing systolic 
murmur over the mitral area The aortic second sound was markedly accentuated but 
not metallic m character There was no murmur over the aorta posteriorly The 
lungs showed no evidence of congestion There was moderate resistance over the 
upper abdomen particularly on the left side, but no definite area of localized tender- 
ness Excursion of the costal margin with deep inspiration was normal There 
were no changes m the extremities, the penpheial vessels showed equal normal 
pulsation 

The diagnosis' on admission was coronary thrombosis or some foim of acute 
abdominal disease Because of the presence of long standing hypertension on the 
basis of hypertensive cardiovascular renal disease, the diffuse nature of the pain, 
radiating to the back, the maintenance of good heart tones and high systolic blood, 
pressure, the absence of evidence of congestive failure and of clear cut evidence of 
intra-abdominal pathology, a diagnosis of dissecting aneurysm of the aorta was made 
by the staff physician (M F G ) 

Laboratory examination showed 2 plus albumin and 4 plus acetone and diacetic 
acid in the urine The blood examination revealed 14 3 gm (103 3 per cent) of 
hemoglobin (Osgood-Haskins), 4 09 million red cells, 9,900 white cells, with a nor- 
mal differential count The sedimentation late by the modified Westergren method® 
was 12 mm in IS minutes and 20 mm in 45 minutes, increasing to 45 mm in 15 
minutes and 97 mm in 45 minutes by the fifth day The blood urea nitrogen was 
14 SO mg per 100 c c of blood The icterus index was 7 The Kolmer and Kahn 
were negative at this time 

A roentgenogram (figure 1) of the chest showed deviation of the upper med,i- 
astinum to the right and an enlarged heart of aortic configuration with evidence of 
an aneurysm of the descending limb of the aorta 

The electrocardiogram (figure 2) showed left axis deviation, regular sinus 
rhythm, an inverted T-wave in Leads I and II, and a depressed S-T interval in Lead I 

For the first few days the patient had a slight fever The pam remained about 
the same in character hut was relieved by morphine sulphate, 10 mg every four hours 
a little later paraldehyde, 8 c c , once or twice in 24 hours, controlled the pain The 
pain and temperature gradually decreased and the patient was discharged Dec 16,, 
1934, 59 days after entrance 

He reentered the hospital Feb 16, 1935, complaining of shortness of breath 
swelling of the ankles, chest pam, headache, dizziness, spots before the eyes, palpita- 
tion of the heart, and weakness Since his discharge the prerious December, the pain 
though much diminished, had persisted, and there was some shortness of breath and 
swelling of the ankles associated with nocturia of three to four times This con- 
dition persisted until Feb 16, 1935 when he was again incapacitated by the increase in 
lower chest pain and shortness of breath The dyspnea was so severe that he was 
forced to sit up in bed The pain at times radiated through to the back and down 
inside of the right arm 

Physical examination showed extreme orthopnea, flushed face, nervousness and 
marked pulsation of the carotid vessels The blood pressure was 135 systolic and 110 
diastolic, the respirations were 30, the pulse, 100 and regular, the temperature 99° F 
(37 3° C ) The chest showed bilateral basal moisture The cardiac findin-s were 
the same as at the prerious examination The trachea vas slightly deviated to tlie 
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light Theic was some engoigenieiit of the sjstciiiic )eiiis The liver -was tender 
but not enlarged Theie Aias no edema of the ankles 

Ihe laboiatoiy examination \\as essentially the same as on the preMOUs entrance 
An electrocaidiogiain (figure 3), Feb 18, 1935, showed a regular sinus rhythm, 
a left axis de\iation, a depiession of the S-T interval in Leads I and II and a high 



Fi(j 1 Roentgenogram of the heait in Case 1, taken Oct 18, 1934 Note the aneui>s- 
inal dilatation of the descending aortic aich, the aortic configuration of the heart and the 
deviation of the trachea to the right 


take-off in Lead III, and a diphasic T-wav'e in Lead I These findings were strongly 
suggestive of a recent coronary thrombosis and differed decidedly from the previous 
tracing 

The patient expired suddenly five days after admission 
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domeii, and back He had felt well until Dec 25, 1934, when, following a heavy 
Christmas dinner, he called a physician for an attack of “ indigestion ” The ph) sician 
told him he had high blood pressure and that he had had a heart attack A second 
similar attack occuired Jan 5, 1935, following -which he returned to his work as a 
boiler fireman He was awakened at 11 00 pm Jan 27, 1935 bj a mild pain in the 
chest w'hich at 1 00 a m became suddenly \ery se\cre and tearing in character as if 




Fig 3 Electrocardiogram of Case 1, taken Feb 18, 1935 Note the marked change 
from the previous electrocardiogram and the evidences of coronary occlusion, although none 
was found at necropsy 

“something had bioken” in his chest The site of maximum intensity of the pain 
changed from the front of the chest to the left shoulder and then to the abdomen and 
the lumbar region The pain became excruciating and he vomited once at 4 00 a m 
The pain had continued unabated, notwithstanding two hypodermic injections, pre- 
sumably of morphine 
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Physical evaminatioii revealed a powerfully built man weighing 297 pounds, 
obviously in severe pain The tempeiature was 99 2° F (37 3° C ) , the pulse, 93, 
and respii ations, 20 per minute The blood pressure was 260 systolic and 145 
diastolic The fundi showed notching of the Aeins and narrowmig of the arteries A 
vigorous carotid pulsation w'as noted on the right side of the neck Ihe heart was 
markedly enlarged, of aortic configuration wnth a forceful apex beat, regular rhythm, 



Fig 4 Electrocardiogram of Case 2, taken Feb 4, 1935 Note the diphasic T-waies 
in Leads I and II, the depressed S-T interr'al m Lead I and the ele\ated S-T interval 
in Lead III as well as the left axis deviation 

a loud booming aortic second sound, but no murmurs The peripheral vessels showed 
2 plus thickening of the “rubber tube” tjpe characteristic of hypertensive cardio- 
vascular renal disease 

Laboiatory studies reiealed a 2 plus albuminuria wnth h> aline casts, normal red 
cell count and hemoglobin, an icterus index of 18, a white celfcount of 10,000 with 67 
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pel cent begmented neutiophiles and 3 pei can slafi cells J he sedimentation rate® 
was 55 inin in 15 minutes .ind 85 mm in 45 minutes The blood urea nitrogen was 
17 mg pel 100 c c of blood 1 he Kolmer and Kahn tests were negatue 

Ihe electrocauhogram (figure 4) showed a regular sinus rhythm with a rate of 
88, a P-R niter\al of 0 18 second, <i diphasic 1„ a depressed S-1 inter\al in Lead I, 
a high S-1 intenal in Lead 111, and left axis dcMation 



Fig 5 Roentgenogram of Case 2, taken Feb 11, 1935 Note the aneurjsmal dilatation of 
the aorta and the deviation of the trachea to the right 


A six foot roentgenogram (figuie 5) of the chest revealed passive congestion at 
the bases of both lungs, a greatly enlarged heart of aortic configuration with a 
widened, distorted aorta shadow of increased density displacing the trachea to the 
right but showing no saccular dilatation 

The 'pain in the chest and back persisted until his death, February 17 It was 
not affected by a test dose of nitroglycerine and was only partially relieved by IS to 
30 mg of morphine sulphate administered every three to four hours until death 
February 12, a systolic murmur w'as noted over the dorsal and lumbar spines with 
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the point of maximum intensity at the level of the tenth dorsal spine The blood 
pressure maintained a level of about 240 systolic and 140 diastolic The pulse rate 
^alled between 80 and 100 and the temperature between 97 0° F (361° C) and 
100 0° F (37 8° C ) At 2 30 am , February 17, the patient was sleeping when seen 
by the nurse At 3 30 a m , he was found dead in bed 

A clinical diagnosis of hypertensive cardiovascular renal disease with acute 
coronary thrombosis was made on admission by the intern (RLE) The tearing 
quality of the pain and its radiation to the back with no signs of congestive failure 
and no fall in blood pressure suggested the diagnosis of dissecting aneurysm of the 
aorta to the staff physician (E E O ) This diagnosis was confirmed by discovery 
of the murmur radiating down the spine, by the findings in the roentgenogram, and 
by the icterus index The final clinical diagnosis was dissecting aneurysm of the 
thoracic and abdominal aorta with terminal rupture, hypertensive cardiovascular renal 
disease with left ventricular hypertrophy, regular sinus rhythm, and familial obesitv 
Necropsy revealed hypertrophy and dilatation of the left ventricle and a dis- 
secting aneurysm extending from the level of the attachment of the ductus arteriosus 
to the bifurcation of the aorta, with a perforation just beyond the arch into the left 
pleural cavity into which a massive hemorrhage had occurred Microscopically, 
sections of the aorta revealed many small scars m the media with lymphocytic in- 
filtration about the vasa vasorum An organized blood clot was attached to one side 
of the split media The intima was thickened and diffusely infiltrated with lympho- 
cytes and plasma cells 


Discussion 

Dissecting aneurjsm, or aneurysm dissecans, of the aorta is charac- 
terized, clinically, by the sudden onset m a patient with hypertension, of 
severe, tearing pain in the chest, usually ladiating to the back, followed, 
after a variable inteival, by sudden deadi, and is chai acterized, pathologi- 
cally, by a pi unary rupture of the intima with a splitting of the media, and 
a secondary rupture externally or, less commonly, back into the lumen 

Ehology The exciting cause in nearly all cases is hypertension The 
cause of the hypertension is usually hypertensive cardiovascular renal dis- 
ease, less commonly nephritis Thirteen cases have been reported in pa- 
tients with coarctation of the aorta and one" in a patient with basophile 
adenoma of the pituitary The usual predisposing cause is a sudden rise 
in blood pressure due to excitement, exertion, trauma, distention of the 
stomach, or vomiting A history of static strain as m wrestling, lifting, 
or straining at stool is especially common The age distribution is that of 
the diseases causing the hypertension The youngest cases are those with 
coarctation of the aorta or nephritis The majority occur between the a<>-es 
of 40 and 70 when hypertensive cardiovascular renal disease has its o-reatest 
incidence The condition is more common in males (65 per cent) than in 
females probably because of the greater exposure to unusual strain 

The role of syphilitic aortitis is controversial Loeschke,® 1928 be- 
lieved that syphilis had a tendency to bind the aortic wall, thus preventino- 
wide dissections Kellogg and Heald,®* 1933, stated “ It seems probable 
that the lesions of syphilis in the aorta, being more focal in their intensity, 
lead to a localized rather than a generalized weakening of the w'all 
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Samson,"* 1931, said “ It seems probable that a kiclic meso-aortitis, tlirough 
an mlcifcience with the blood suppl}- leads to a degcneiation of the medial 
fibers, and a somewhat displaced arrangement, saccular ancurjsm being the 
sequel instead of the dissecting type ” Shennan,^ 1934, feels that syphilis 
may play a dual role m the pioduction of dissecting aneurysm In some 
cases It seems that the process is not sufficiently established to resist the 
splitting of the laminae, and in others, a toxic necrosis of the muscularis, 
in the absence of infiltration and adventitial changes, so weakens the aortic 
wall as to allow wide dissection The association of the two conditions 
seems to us to be merely a coincidence We do not believe syphilitic aor- 
titis eithei piedisposes to, or prevents, dissecting aneurysm The incidence 
of syphilis (10 per cent) m patients with dissecting aneurysm is not ma- 
terially greater than the incidence of syphilis in the general population of 
this age and sex group The site of rupture is usually in an area of medial 
degeneration of the type occurring in hypertensive cardiovascular renal dis- 
ease ratliei than at the site of a syphilitic lesion Syphilis is certainly not 
an important predisposing factoi because the great majority of the patients 
had no clinical or pathologic e\ idcnce of this disease, and in the cases wdnch 
w^ere associated with syphilitic aortitis tbeie w-as usually coexistent Iwper- 
tension or otherwuse unexplained left ventricular hypertroph} 

Pathology The pathology has recently been thoioughly discussed by 
Shennan ^ and most of the statements that follow are summaiized from his 
data Dissecting aneurysm is noted once in every 300 to 500 necropsies 
The essential patholog}^ is a ruptuie of the intima wuth a splitting of the 
media In most instances theie is a secondary rupture externally and, in 
a few cases, secondary ruptuie back into the lumen of the aorta 

In about 70 per cent of the cases the initial rupture is m the ascending 
aorta, in about 20 per cent in the transveise aich, and in about 10 per cent 
m the descending thoracic or abdominal aoi ta The length of the dissection 
varies from a few centimeters to the entiie length of the aoita and occasion- 
ally extends as far down as the popliteal arteries In about 30 per cent of 
the cases the dissection is confined to the ascending or transverse arch, and 
in about 35 per cent the abdominal aorta is involved Usually the major 
dissection is in a distal direction, but in about 1 0 per cent of cases it is m a 
proximal direction 

In about 95 per cent of cases, death is due to secondaiy uipture of the 
aorta Seventj per cent of cases rupture into the peiicaidial sac, 20 per 
cent into the left pleural cavity, 5 per cent into the mediastinum, and a few 
cases into the right pleural cavity, the abdominal cavity or the letroperi- 
toneal tissues One reported case luptured into the pulmonaiy artery 

The most constant associated pathology is left ventricular hypei trophy, 
present in about 85 per cent of the cases leported Some degiee of medial 
degeneration is usually demonstrable S 3 ^philitic aortitis is associated in 
about 10 per cent of all cases Atheromatous changes aie present m about 
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50 per cent of the cases, as might he expected from the age distribution, but 
the atheromatous lesions show little relation to the dissection 

Shennan ^ discusses the various theories of pathogenesis and concludes 
that medial degeneration is the most important factor From the analysis * 
of his data and the other reported cases, it seems to the authors that hyper- 
tension IS by far the most important factoi in the pathogenesis 

Clinical Cliaiactciistics The patient is usually first seen just after the 
sudden onset of severe pain m the chest and back Questioning may elicit 
a familial history of a “ stroke ” or high blood pressure , and a past history 
of high blood pressure, nocturnal polyuria, or occipital headaches suggestive 
of hypertensive cardiovascular renal disease In younger patients there 
may be a history characteristic of preexisting nephritis or coarctation of the 
aorta The pain usually begins following excitement, exertion, or injury 
It IS described as sharp, tearing, or as if something had broken in the chest 
Its point of maximum intensity is usually over the middle or upper sternum 
and its most common radiation is into the region of the mid-dorsal spine 
It may radiate to the abdomen, lumbar region, shoulder blades, neck, or 
down the arm Its segmental distribution is likely to be higher than that 
of coronary artery disease It is often diffuse, localized with difficulty, 
and IS usually veiy severe requiring large doses of morphine to control it 
It IS associated with extreme lestlessness and persists unabated for many 
da> s There is a tendency to sudden exacerbations in intensity with migra- 
tion of the points of reference, indicating the development of further dis- 
sections Dysphagia is sometimes present 

Physical examination reveals an apprehensive individual, obviously in 
severe pain Cyanosis and dyspnea are often present Fever of slight 
degree is common The increased rate of pulse and respiration is probably 
secondary to the severe pain The blood vessels show the “ rubber tube ” 
type of thickening, characteristic of hypertensive cardiovascular renal dis- 
ease Unless in shock, the blood pressure is high It may be lower in the 
left arm or in the lower extremities than in the right arm Absence of the 
pulse m the left arm, carotids, or inferior extremities has been recorded 
The trachea may be deviated to the right Percussion of the heart reveals 
an aortic configuration with dullness under the upper sternum Signs of 
congestive failure are usually absent The aortic second sound is typically 
accentuated but murmurs over the heart are not characteristic Auscultation 
over the dorsal and lumbar spines, the abdominal aorta, or the femoral 
arteries may re\eal a systolic murmur transmitted downward This may 
develop late in the course of the disease, so should be looked for daily Co- 
arctation of the aorta may produce a similar murmur but may be recognized 
by finding its characteristic collateral circulation Signs of obstruction of 
any branch of the aorta maj be present Among these signs are coma, 
hemiplegia, anuria, gangrene of the extremities, paralytic ileus, or localized 
swellings o\ er the chest, neck, or abdomen 
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Sudden death supcivencs within a feu minutes in 65 per cent of the 
cases, a few da}s in 10 per cent of the cases, and aftci an inter\al of weeks 
to months in the majoiity of the lemaindci, although a few cases have been 
known to Ine foi }cars Death is due to rupture of the aorta, usuallv into 
the peiicaidium, less coimnonl} into the pleural cavity mcdiastinuin, or 
abdomen While onl) of academic interest, the site of rupture nia) be 
determinable after death by percussion of the absolute cardiac dullness, the 
lung fields, and the abdomen 

The most valuable laboratory change, when present, is an inci ease in the 
icterus index due to bilirubin formation from hemoglobin destruction m 
the clotted blood Urobilinogen ma}^ be increased m the urine but bile pig- 
ment does not appear Clinical jaundice is usually absent but occasionalh 
slow hemorrhage may occur into the mediastinum oi retroperitoneal tissues 
of sufficient extent to produce it as well as an anemia A moderate neutro- 
philic leukocytosis is often present Serologic tests for sjpluhs arc usiialh 
negative but a positive test does not exclude this diagnosis Renal function 
may be decreased or normal as m any patient with hj pertension and should 
be detei mined 

Roentgenographic features have been well summarized b} Wood Pen- 
dergrass and Ostrum '' These features consist of a diffuse widening along 
the shadow of the aortic arch with diminished pulsation, an enlarged heart 
of aoitic configuration, displacement of the esophagus and trachea to the 
right, shadows of dissections along the branches of the aorta and evidences 
of fluid m the left pleural cavity 

The electrocardiogi am shows nothing chaiacteristic of this condition 
but frequently shows left axis de\iation and evidences of injocaidial damage 
from coronary disease as is common in any case of severe hypertension 
If clear cut evidence of recent coronary thrombosis is absent the electro- 
cardiogi am IS helpful, but evidence of coronary occlusion does not exclude 
dissecting aneurysm The changes usually ascribed to coronary occlusion 
may occur in dissecting aneurysm when neciopsy fails to reveal evidence of 
infarction as was true in our two cases 

Diagnosis The diagnosis of dissecting aneuiysm should not be diffi- 
cult if this possibility is gn^en adequate consideiation This diagnosis 
should be considered m any patient who develops sudden pain m the chest 
or who dies suddenly Evidences of co-existing hypertensive disease, 
radiation of the pain to the back imgiation of the pain, and the mciease m 
the icterus index are the most helpful features Evidences of congestive 
failure are usually absent If, m addition, a systolic murmur o\er the 
dorsal and lumbar spines develops and coarctation of the aorta is excluded, 
the diagnosis becomes almost certain The sequence of sudden chest pain 
followed by sudden death is m itself strongly suggestive of this condition 

Dissecting aneurysm must be differentiated from coronary occlusion, 
from syphilitic aneurysm, from pulmonary embolism, and from the other 
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causes of sudden death The gieat majont}^ of the leported cases of recent 
years were erroneously diagnosed as cases of coronaiy occlusion 

The diffeiential diagnosis of coronary occlusion is not complete Avithout 
a consideiation of dissecting aneurysm The chief points of chfterentiation 
aie the ladiation of pain to the back, the migration of pain, and the elevation 
of the icterus index in dissecting aneuri'sm, and m coronary occlusion the 
occurrence of pei icarditis, and signs of myocardial degeneration such as a 
fall m blood pressure, congestne failure and tjpical electrocardiographic 
changes Radiation of pain to the back is extremely raie in coronary oc- 
clusion and ladiation to the lumbar or sacral legions is almost unknown 
Pain m coionary occlusion is usually described as constricting or vise-hke, 
that of dissecting aneuiysm as tearing or as if something had broken The 
elevation of the icterus index has not heretofore been described, but it is 
logical to expect that it would be present in most cases of dissecting aneu- 
r>sm if studied between 12 hours and two weeks after the time of onset 
The two conditions not infrequently coexist so that, contrary to some 
authois,^® electrocardiographic evidence of coronary occlusion does not ex- 
clude dissecting aneurjsni Sudden death from rupture of the heart may 
follow a coronary occlusion “ These cases may be especially difficult to 
distinguish from cases of dissecting aneurysm with rupture into the peri- 
cardial sac 

Syphilitic aneurysm of the aorta is not necessarily associated with hyper- 
tension and rarely causes pain for the first time with the dramatic sudden- 
ness characteristic of dissecting aneurism It is usually preceded bj a 
history of substernal oppression and s>philis, and is often associated with 
aortic regurgitation, or a ringing aortic second sound, or with laboratory or 
clinical evidence of syphilis The greatest difficulty in differentiating S3fph- 
ihtic aneurysm from dissecting aneurism will be encountered in those cases 
first seen after sudden death from ruptuie as both t}pes of aneuiysm ma} 
lupture into the same locations 

Pulmonary embolism may produce death with equally dramatic sudden- 
ness but occurs usually m patients who have been in bed for some length 
of time or iiho have chronic light sided cardiac dilatation 

Cases of traumatic dissecting aneuiysm seen m shock might be confused 
with internal hemorrhage from a ruptured i iscus but the arterial and cardiac 
eiideiices of preceding hypertension should be of help and the subsequent 
couise decisive All aneurysms secondarj’^ to trauma are of the dissecting 
type 

Coarctation of the aorta must be excluded in cases with a si stohc mur- 
mur transmitted down the spine because it is the onl} condition other than 
dissecting aneurysm giving rise to this type of murmur The collateral cir- 
culation 111 the back and roentgen evidence of erosions of the lower margins 
of the ribs characteristic of coarctation should be most helpful because both 
conditions ma} result m a lower blood pressure m the inferior extremities 
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than in the iippei Coaictation of the aorta and dissecting aneurysm mav 
coexist 

Piogno<;n The piognosis is ^cl 3 gia\c Si\t}-fiie per cent of the 
cases so fai reported haie died fiom peifoiation within a few minutes and 
10 to 15 pei cent moie have died within a few days of the onset Most of 
the remaindei died within a few weeks or months but cases have been rc- 
poitcd that ha^e lived foi many }eais Most of these pl 0 ^ed to be cases 
that hai c i epei foi ated into the lumen of the aoi ta 

Tieatmcnt The most important point in the treatment is absolute rest 
Mith avoidance of all types of strain which tend to laise the blood pressure 
Education in methods of avoiding such stiains in persons with an extremeh 
high diastolic pressure ma}’^ ple^ent the de^elopment of this condition As 
soon as the condition is i ecognued, large doses of morphine should be gu en 
to allay the extreme pain and anxiety and should be repeated as necessary 
until the pain can be controlled by other medication, usually a matter of 
weeks Special nursing care to relieve the patient of the necessity of mak- 
ing any exertion on Ins own behalf is desirable during tbe first week Min- 
eral oil and mild laxatives should be given to secure a soft enough bowel 
movement so that there is no necessity for straining Bleeding and admini- 
stration of nitiites would seem logical procedures if the blood pressure is 
maikedly elevated Just how long the peiiod of rest should be continued is 
difficult to say but it certaiiil)’- should be a mattei of months aftei all pain 
has ceased, and the leturn to plij’^sical activity should be very giadual The 
diet should be soft and adapted to the needs of the patient as legards caloiies 
and quahtj^ taking into consideration the body weight and build, and the 
lenal function Symptomatic theiapy should be given as indications arise 

Summary and Conclusions 

Dissecting aneuiysm should be diagnosed during life but only a few 
cases have been clinically recognized Two cases diagnosed during life are 
reported The essential features of the condition are summarized and the 
criteria which may aid m the recognition of this condition are given If 
dissecting aneurysm of the aorta is consideied whenever severe pain radi- 
ating to the back develops suddenly in a patient with hypertension and the 
case IS analyzed by the methods here outlined, a coirect diagnosis should 
usualty be made Careful analysis of the history is the most important 
single feature 
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DIET OF THE BLUFF DWELLERS OF THE OZARK 
MOUNTAINS AND ITS SKELETAL EFFECTS ' 


By E G Wakefield, MD, Rochata, Minnesota, and Samuel C 
Dellinger, Fayetteville, Aikansas 

In another stud}' we presented data on the diseases of hone which were 
prevalent amoii" an ancient priinilive race of people who inhabited the 
shelters of the bluffs in the O/ark Mountains of Arkansas and Missouri 
The period of their occupation, from whence the} came, or where they went 
aie questions which cannot be answeied Ihe absence of smooth stone or 
iron gadgets among then burial effects is mute evndence that they hv'ed in 
ancient times and that they were very primitive people Whether they 
lived twenty, thirty, or more centuries ago is ii relevant in this study 

In making a study of the osseous remains, the age of the bones is not 
as important as is the state of preservation In the museum of the Uni- 
versity of Arkansas there are four or fiv'c skeletons of children which are 
m a good state of preservation, and the isolated parts of many more We 
believed that this number of bones of children of an extinct race, combined 
with a study of a great number of adult bones, would serve to indicate 
whether there was, at least, a tendency toward the development of defi- 
ciency diseases In this material there also were several parts of bodies 
which weie mummified We weie paiticularly interested in these mum- 
mified parts, m the hope that we could find some feces which we could 
examine for the presence of ova or parasites 

For burial, the bodies were usually flexed and placed in crude feathei- 
down bags or under pieces of baskets In or near the body were deposited 
various objects which were mute evidence of the meagerness of the food 
and clothes which these people possessed They apparently cultivated corn, 
sunflowers, gourds, pumpkins, squash, pigweed, lambs-quarters, and beans, 
presumably for food, as many of these seeds were found in the caches 
They had means of piocunng fish, mammals and birds, as many bones of 
these animals were found in the caches and in the bluffs which these people 
inhabited Thus, the data obtained from the caches indicate that these 
people lived on a mixed diet, if they ate what we assume they did In the 
case of one of these people, we do not have to assume what was eaten during 
the last days of life In an exceptionally dry shelter, where characteristic 
caches were found, there was a part of a dried body The tissues of the 
lower part of the abdomen, pelvis, left leg to the middle third of the thigh, 
and the right leg and foot were dried and shi unken but well enough pre- 
served so that the distal third of the large blood vessels of the abdomen, the 
sigmoid flexure of the colon, and the rectum could be definitely identified 

* Research Senes No 411 Received for publication Jan 6, 1936 
From the Division of Medicine, The Mayo Clinic, and the Department of Zoology, Uni- 
versity of Arkansas 



DIET or BEUri DWELLERS OF OZARK MOUNTAINS 


1413 


In the lectosigmoid oi rectum weie clued pellets of feces (figuie 1), which 
were removed by means of long tissue forceps The situation of this 
mateiial obviates any question as to its tiue nature The only questionable 
feature is whether this person might not have been buiied more recently 
than has been assumed 

The present natncs of this district do not bury their dead in these 
shelters The American Indian in this part of the country did not utilize 
these sheltei s for any known purposes There were no “ top layer cul- 
tures ” m any shelters of this immediate district A fugitive from justice 
might be considered as a possibiht} This possibility is ruled out because 
the remains fiom which the feces weie obtained were those of an elderly 
woman 



Fio 1 Pellets of feces obtained from mummified body 

The identification of the remnants ot food particles in the feces was 
most interesting This work w^as done at the Bureau of Biological Survey, 
United States Department of Agriculture, by Clarence Cottam and his 
staff, who are in charge of Food Habits and Wild Life Research They 
were aided by various members of other divisions and bureaus The report 
was as follows “ Our office has examined the material and we find that the 
principal food item consisted of the fruit of the sumac (Rhus? Capallina) 
The other common food item consisted of ground acorns (Quercus), ap- 
parently black oak (Quercus velutina) Incidentally this is a common 
species of oak occurring m Arkansas In addition to these tw'o items there 
seems to be a little unidentifiable vegetable material, perhaps from some fruit 
substance There w^as also a fair amount of charcoal which may have been 
eaten deliberately or mixed wutli the food At an> rate it w'as w^ell mixed 
with the material submitted 
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“ Within llic nUcstnul ninlcnal wcic two mn.ill call)’ slatjc coleopterous 
lanac of the family Nitidululac Di A G IloMiip; of the Bureau of En- 
tomology and Plant Quaiaiitmc helie\ts that these prohahl) belong to the 
genus Stchoditc I\lost species of this famih of small hectics feed on the 
juices of fruits, fcimcntmg sap, dticd or stored fiuits, and a few feed on 
flowers, fungi and carrion 

“Ihe photogiaph (figuic 2) accompainmg jour letter is stated bj Dr 
I-I W Ewing of the Buieau of Entomologj and Plant Quarantine to repre- 
sent some species of mite of the familj 4 yroglyphidac Members of this 
family feed largelj’ on stored food products and dccaj ing materials 



Fir 2 Photomicrograph of insect contained in the feces 

“ In addition to these, a fiagnient of an ant (Foimicidae) and a numbei 
of bee and mites have been transmitted to specialists for further study I 
will communicate with you further as soon as we obtain more specific iden- 
tification of the minute items held out 

“ A fungus growth was found on some of the material which undoubt- 
edly developed aftei the individual was buried It seems entiiely possible 
that the insect material may have been taken accidentally or incidentally 
with the food and probably as a result of not being unduly selective in the 
choice, nor insisting on a high degree of sanitation It seems probable that 
this repi esents a winter food ” 
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The leport on the foregoing mateiial was as follows “Coleopterous 
larva belonging either to the family Nitiduhdae or one of the small families 
relating to the Nitiduhdae, possibly the Monotomidae Definite deter- 
mination cannot be gi\ en from the two fragments Det A G Boving 

“ A few specimens of a species of Cheyletiis, a predacious mite that 
feeds largel) on othei mites 

“Fragments of a species of the family Tvroghphidae Det H E 
Ewing ’ 

We were veiy anxious to find intestinal o^a or parasites, if any weie 
piesent Many searches of the material ha\e been made by Dr T B 
Magath, but all these failed to leveal OAa or parasites A pellet of the feces 
was cracked and cultures were made from the center, but neither spore-form- 
ing nor non-spoie-forming microorganisms grew Tests for bile were 
negative Quantitatne chemical anaijses of the feces uere done by Dr 
Mildred Adams , the results of these anah ses are shown in table 1 


Chemical A^J^L■iSEs of Feces or an Ozark Bluff Dwelier and Feces of a Normal 

Person 



Normal Feces 

Feces of an 
Ozark Dweller 


Percentage of 

Percentage of 


Dried Weight 

Dried Weight 

Nitrogen 

5 10 

4 77 

Calcium 

3 10 

4 37 

Magnesium 

0 67 

0 50 

Sodium 

1 00 

0 67 

Potassium 

2 00 

3 92 

Phosphorus 

1 70 

1 63 


Se^eral of the crude cradles obtained fiom these shelteis during the 
excavations were smeared with material which probably was feces In this 
material there was an occasional insect, but nothing mIiicIi lesembled food 
material, intestinal ova, oi parasites 

We have objective data which indicate that these people ate the fruit of 
the sumac, and acorns We have circumstantial idence that they ate corn, 
pumpkins, squash, sunflowers, lambs-quarters and beans, and the flesh of 
mammals, fish and buds One can imagine that the food supply of these 
people Avas uncertain Howevei, they stored man) of the natural foods 
which weie gatheied fiom the forests, sucli as hickory nuts, chmcapms and 
acorns, and then cultivated crops of coin, sunfloweis and othei seeds foi 
wintei consumption and spring planting These crops must at times haAC 
been limited and unceitain These people did not possess sufficient imple- 
ments to carry on more than a limited amount of agriculture, noi did they 
possess sufficient Aveapons to obtain a A'^ery great amount of meat by hunting 
Their hunting equipment consisted of spears, darts, crude axes, and, of 
course, sticks and stones It is of sufficient importance here to mention the 
fact that almost invariably they split the bones of the animals utilized for 
meat, in order to obtain the marroAA for food This splitting of the bones 
AAas piobably done on account of the scaicit) of meat 
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The teeth of both the chikhen and the adults wcie genercdly very good 
(figure 3) Theie was no e^ idencc of cither congenital or acquired diseases 
At the piesent time, it is iccogni^ed that ossification occurs earlier among 
females than it does among males In the newly born this difteicnec of 
ossification may be one of days, mIiiIc latci m life the time at ■which fusion 
of the epiphysis occurs may difTci b) years in the two sexes There is some 
evidence to suggest that ossification occurs earhei among children wdio aie 
w^ell cared for than it does among childicn wdio aie neglected and underfed 
Many factois appear to influence ossification, which is the detei mining 
influence on noimal shape and size of the adult bone Some of these 
factois aie fiesh an, food, sunlight (oi ultraviolet light) and exeicisc 
Ossification is adAanced m ceitam conditions, such as pubertas piaecox, and 



Fig 3 Teeth of an adult of this race 

IS letarded in disordeis of ceitam endociine glands, such as dysfunction of 
the thyi oid gland oi pituitary body 

It is evident that the bluff dwelleis possessed all the necessaiy lecpiisites 
foi the production of noimal skeletal sj stems Food may have been abun- 
dant enough at tunes, but the supply was unceitain The food supply of 
the growing children aftei the peiiod of musing undoubtedly was uncertain, 
and according to present standards, it w'as meagei , howevei , normal skele- 
tons did develop The possible influences of dysfunction of the thyroid 
gland or pituitary body have been carefully considered There were no 
examples of disturbances m growth and development which would suggest 
dysfunction of these glands 

The femurs and tibias of a child were put aside for study on account of 
their lightness of weight and increased transverse diameters at the distal 
ends So light and fragile w^ere these bones that great care had to be ex- 
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eicised in handling them, and m spite of this caie the lowei end of the right 
femur was broken Satisfactoiy loentgenogiams were difficult to obtain on 
account of the thinness of these bones At the distal ends of these femurs 
and at both ends of the tibias there were dense transverse lines in the roent- 
genograms, otherwise the i oentgenologic appearance of these bones was 
noimal These lines serAe to indicate periods of growth In the absence 
of any moie marked deformities than weie present in the lower ends of 



Fig 4 Maximal amount of anterior boiMng of tibias of this race 
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these lemnis oi m then condyles, and liccaiisc of the minimal degice of 
anteiioi bowing of the tibias, a definite diagnosis could not he made How- 
ever, these bones weie not noimal, and without doubt this child had suftered 
a piolonged illness with secondary dietaiy deficiencies 

Theie A\eie two adult tibias which showed anteiior bo^\lng and which 
weie suggestive of iickets figure 4 ) 

The infant and adult skeletal remains of this piimitne lace of Americans 
impressed one by the absence of good evidence of rickets, scurvy and en- 
docrine diseases or evidence of secondary deficienc} diseases, which are 
common among present laces This absence of evidence of deficiency dis- 
eases IS still more sti iking when one considers the possible effects of uncer- 
tain food supplies during that all important period of giowth and develop- 
ment from five to ten years of age The conclusion to be drawn is that this 
race possessed indomitable qualities in then germ plasm foi the dcAelopment 
of normal skeletons under adverse conditions and that this race also pos- 
sessed a remarkable flexibility of digestive apparatus, uhich permitted them 
to eat laige quantities of inferior, and peihaps unclean food and to utilize 
from it the so-called essentials of a normal diet In other woids, perhaps 
what IS ingested m the way of food is not so important as how it is utilized 
111 the process of alimentation and absoiption 

The absence of flndings indicating the presence of deficiency diseases m 
the Ozark bluff dweller is in keeping with studies made on other piimitive 
races ^ 

Summary 

The undigested food residue contained in the feces of an Ozark bluft 
dweller consisted of the fruit of the sumac, acorns, and insects Then 
remains indicate that they had existed on a mixed diet of vegetable materials, 
meat and fish No good evidence of primar}^ dietary or endocrine de- 
ficiency diseases was found This race must have possessed an indomitable 
germ plasm to be able to produce and maintain normal skeletal parts without 
evidence of deficiency diseases under most adverse dietary and sanitary con- 
ditions 
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TERMINAL HEMORRHAGIC NEPHRITIS A CASE EXEMPLI- 
FYING THE PROTEAN CHARACTER OF ITS 
SIGNS AND SYMPTOMS ^ 

B}' Irvine H Page, N’czv Yoi k, N Y 

Chronic hemoirhas^’c nephritis is a disease exhibiting signs and symptoms 
of protean character So elusive are many of these that prognosis and effects 
of various treatments are often seriously misjudged It is for this reason that 
the lecord of this patient, illustrating many of these pitfalls, is presented 

The Pahent This patient, a 49 year old woman, complained of swelling of the 
ankles beginning three jears ago The past history was irrelevant Edema of the 
ankles began insidiously and was not associated with an obvious infection Arterial 
pressure was found to be 200/120 mm of Hg Dr Francis O’Connor, of Kingston, 
New York, who kindly referred her to us, has written that she complained at that 
time of severe headaches, spots before the eyes, and scanty urine Red cells, casts, 
and protein were found m the urine She was able to continue her work, but nine 
months later she seemed to be entering the terminal stage of nephritis The blood 
pressure was 220/130 mm , non-protein nitrogen 44 mg per cent, and creatinine 2 9 
mg per cent Two months later she was admitted to this hospital 

She was a small woman appearing chronically ill and marked!} anemic Except 
for a slight amount of perivasculitis near the discs, the fundi were normal All teetli 
had been removed 1 he heart was not overactive, nor was it enlarged A “ was 
accentuated and there was a soft svstolic murmur heard over the apex Arterial blood 
pressure was 196/110 mm of Hg Slight edema of the sacrum, ankles and legs 
(grade 2) was present 

The electrocardiogram showed the T-waves diphasic in Lead I, and negative in 
Leads 11 and III R„ v\as split and R^ was both split and of low voltage Atrio- 
ventricular conduction time was 0 22 second 

Renal efficiency, as measured by the uiea clearance test of Moller, McIntosh and 
Van Slyke,^ as recently described by Van Slyke, Page, Hiller, and Kirk,- was reduced 
to 13 per cent of normal The maximum ability to concentrate glomerular filtrate as 
measured by the specific gravity of the urine was 1 009 Correction was made for 
the protein present in the urine, that is 0003 subtracted from the total specific 
gravity for each 1 per cent of protein The number of formed elements in the urine 
was estimated bv the technic of Addis ^ On admission, 3 200,000 red blood cells were 
found m a 12-houi specimen of urine passed during the latter half of a 24 hour period, 
during which the patient received no fluids, 500,000 red blood cells are considered 
the upper limit of normal Casts numbered 684,000, of v\hich 80 per cent were 
granular and 20 per cent h} aline Protein m the urine v\ as estimated by the method 
of Shevky and Stafford * The excretion amounted to 6 grams in 24 hours Hemo- 
globin as recorded m terms of volumes per cent of oxvgen capacit} was reduced to 

* Received for publication October 2, 1935 

From the Hospital of the Rockefeller Institute for kledical Research, New York N Y 
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14 8, while 19 0 is the normal \aliic for a woman of lici acre fsec Peters and Van 
Shke'') Gastiic analysis showed free Indrochloiic aeid was not present e\en after 
histamine Total acid was low-, a^eraglng• onlj 7 0 


Gastric Analysis 

Volume 

cc 

Free IICI 

Total Acid 

Fasting 

12 

0 

5 8 

*7 A 

20 minutes after alcohol 

17 

0 

7 4 

40 minutes after alcohol 

18 

0 

96 

20 minutes after histamine 

13 

0 

93 


Tnn Course 

1 Edema, Plasma Pioteins, Utinaiy Pi olctus'aml Diet A diet of 2200 calorics 
containing 80 giams of protein and 1 0 gram of salt w’as prescribed Usuallj about 
one-half of the protein consisted of casein Although the total plasma proteins were 
reduced to the level at wdnch edema may appear, the alhuinin fraction waas above the 
edema level Fifteen days after admission the edema .ilmost disappcaied wathoiit <i 
significant use in either total plasma proteins or plasma albumin Ibis result was 
probably due to wathdraw'al of salt fiom the diet Protein in the diet was raised to 

100 grains Urinary excretion of protein \aiied fiom 5 to 7 grinis in 24 hours 

After approximately one month, the dietary protein w.is reduced to 20 giams making 
up the deficiency of calories with cai bohj'dr.ite After 45 d.ays of this regime no 
significant change in plasma proteins occurred, but urinarj excretion fell slightly to 
3 to 4 grams in 24 hours Again the protein in the diet w’as raised to 100 grams and 
maintained at this level for five months A slight rise occuried in the total plasma 
proteins, but no significant change w'as observed in the albumin fraction Unnarv 
protein excretion rose 5 to 6 grams, but fell toward the end of the period to an average 
of 2 to 3 grams The protein in the diet w'as again reduced, this time to 30 grams, 

and maintained at this level for 4^/^ months, but no significant reduction of plasma or 

urinary proteins occurred Two months after this period had started the patient had 
a severe hemorrhage from the descending colon which caused temporary slight de- 
pression of plasma protein The following 11 months no restriction was put on her 
diet except that it contained the usual amounts of meat, and free salt was avoided 

This patient illustrates the fact that in patients who are well nourished and not 
losing large amounts of protein in the urine, protein in the diet may be varied within 
wide ranges without significantlv affecting the plasma protein level or its excretion 
in the urine But she remained free of edema only so long as salt w'as allow'ed in 
small amounts It is of interest that although foi 13 months the patient received not 
more than 1 5 gram of salt in her diet and excreted little more than a gram in 24 houi s 
in the ui me, she showed no signs of chloride depi ivation Examination of the serum 
after nine months on this low" chloride intake showed that the chlorides were not 
significantly reduced, that is, 99 7 milli-equivalents per liter at pH 7 31 

2 Renal Efficiency The uiea clearance remained well below the level of 20 per 
cent of normal, which is the level set by Van Slyke and his associates ® as that below 
w'hich uremia may be expected to supervene Except for insignificant vaiiations, an 
average level of 10 pei cent of normal w"as maintained for at least 19 months Ability 
to concentrate urine w'as also reduced to a minimum 

3 Hemoglobin and Hematuria Throughout the course in the hospital the hemo- 
globin fell slowly from 14 5 volumes per cent 0„ capacity to 11 2 shortly before death 
A hemorrhage from the lower colon caused considerable loss at one time, but within 
tw"o months it had regenerated to its original level Reduced iron (3 grams a day) 
was fed during this period and may have aided in regeneration Iron fed over a two- 
month period prior to this (tlie seventh and eighth months in the chart) had no sig- 
nificant influence on the level of hemoglobin Hematuria was not pronounced until 
two months prior to death Usually, however, the number of red cells excieted was 



Fig 1 Course of the patient as obser-ved in the hospital Blood pressure me mure 
ments^\ere taken daily with patient in bed They were averaged for convenience n S' 
mg Fundus changes are represented as (a) arteriolar constriction, (b) scleroL frt 
exudate (d) hemorrhap, (c) papilledema The first figure following the word “month^’ 
on the bottom line of the chart represents the probable date of onset^ ° months 
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slightly al)o\e noimal The loss of hemoglobin in the mine, at le.ist as incasiircd b\ 
the number of itcl blood cells, could not hace contributed m.ittriallv to the .incniia 
4 Blood P}cssu)c, Eyc(j)onnd aud Llcctrocardxogiapluc Cliaiigts Fluctuations 
in arterial blood piessure wcie gieat For peiiods of weeks it was normal, onlj to 
rise again to an abnoimal height During the teimiinl six months it rose markedly 
and maintained the high level until just before death Slight constriction of the 
retinal arterioles was tisuallj obscivcd Sclerotic changes in them w'cie also present, 
but of very moderate degiee It is of especial interest that not until a few' da>s 
before death weie henioirhage, exudate, and papilledema noted 

The electi ocardiograph changes were as follow's 

On admission, diphasic, 1„ negatne, negative, R„ split, split and low 
e oltage, conduction time 0 22 second 

Eighteen months latei Tj negatne, "1 _ jiositne, '1 ^ positnc, R, split and low 
voltage, conduction time 0 16 second 

Tw'enty-four months latei 1 j positne, i„ diphasic, negative, R and Sj _ 3 
low voltage, conduction time 0 18 second 

Although It w'as suggested on the basis of tbe piolonged conduction tune that 
bundle branch block might develop, this did not occur The si/e of the heart in- 
creased but model ately Tw'ente days before death the measurements from a roent- 
gen-ray plate were, maximum left 9 7 cm , maximum 1 ight 6 5 cm , and internal 
chest diameter 26 0 cm 

Tci miml Stage The terminal stage w'as of more than usual interest because 
of the long period of almost complete anuria during which she had but few sjmptoms 
Four months prior to death she withstood an attack of bronchopneumonia in the 
North Country Community Hospital Tw'o months later vomiting began It varied 
m intensity, but 111 general became progressivelj w’orse Eighteen days before death 
the output of ui me began to dimmish and three days later had fallen to a low' level 
(figure 2) As fluid intake w'as not reduced, her w'eight increased only to fall sharply 
five days before death 



Fig 2 Blood pressure, weight and fluid intake and output during terminal period in which 

almost complete anuria occurred 
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Ten days before death uiea clearance was 1 2 pei cent of normal, and blood urea 
nitiogen 155 6 mg per cent Little change was noted m ability to concentrate urine, 
but marked hematuria had appeared Hemoglobin was somewhat more reduced and 
plasma proteins a little increased Blood pressure had risen from an average lerel 
of 156/98 to 242/140 mm of Hg Constriction of the arterioles of the fundi was 
more marked About one month befoie death the eyegrounds were normal except 





Fig 3 Section of kidney showing marked thickening of the blood lessels atmnli.Pr! -.nU 
dilated tubules, loss of glomeruli, hyaline scars, and interstitial sclerosis^ 
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foi slight ailcnolaisclciosis .iiul hunt Inpcicinia of the ner\c heads E\amniation 
made the day be foie death showed that a few' <^maU fresh hemorrhages and earl} 
patches of exudate were present Iherc was no papilledema Constriction of the 
arterioles was less marked than that obscired in the pi e\ ions examination 

She complained from time to time of pain in tlic stomach and moderate rectal 
bleeding She was moderately clear mentally up to death A few' da\s before it she 
exhibited peiiods of Cheyne-Stokes respiration and a little dyspnea An attempt was 
made to promote urine excretion by means of glucose gircn intrarcnousl} (500 cc ) 
w’lth 10 per cent of 95 per cent alcohol added No diuresis resulted, but the patient 
had a long restful sleep One day before death the content of CO_ in the serum was 
13 47 milhmols pei htei at pll 713 llie sciiim chloride was d0 5 milh-equnalents 
During the morning of the day of her death slight fibiillare twitcliing w-as ob- 
served, but except for nausea she had no complaints 

Autopsy (D) C P Rhoad'i), 4-1/2 Houis Postmortem 1 he findings of especial 
interest during the gioss examination of the body were, absence of pericardial effusion, 
marked left ventricular hvpertrophy (weight 480 grams) and diffuse atherosclerosis 
of the coronary vessels In man> places the intima of these vessels had become thin 
and brittle Throughout the aorta, confluent athei osclerotic patches weie present 
There was marked emphysema of the lungs The eessels of the spleen were markedly 
thickened The mucous membrane of the stomach and intestine w'as edematous and 
deeply injected Extending from the duodenum to the end of the large intestine there 
were many areas w'hich w'ere deeply injected, in the center of which were shallow' 
ulcerations (10 to 3 0 cm in diameter) extending through the mucosa and covered 
with yellow exudate Ihe sternal bone marrow was pale brick red in color and 
fairly cellular No gross abnoimahty was observed in the brain or pituitary gland 
The left kidney w'Cighed 32 grams and the right 38 grams Both were markedly 
1 educed m si/e ihe capsules stiipped w'lth difliculty leaving an irregular contracted 
suiface The coitex was 1 0 to 3 0 mm in w'ldth Branches of the renal artery 
showed maikedly thickened w'alls 

Microscopic examination showed that marked intimal sclerosis w'lth neciosis and 
formation of cellular, sclerotic scais w'as present m the coronary \essels Most of 
the vessels in the spleen and liver showed sclerosis Very striking increase in the 
number of basophile cells in the anterior lobe of the pituitary gland was present 
Chromophobe cells w'ere few in number, w'hile acidophile cells were numerous 

Sections of the kidney (figure 3) show'ed extremely advanced sclerosis and in- 
filtration of interstitial tissue with lymphocytes Many glomeruli had disappeared 
and others were converted into hyaline scai tissue Others exhibited hyaline thicken- 
ing of the capillary wall with proliferation of epithelial and endothelial cells, and 
decrease of intravascular red blood cells The tubules were atrophied and dilated, 
many containing a basophilic exudate The arteries and arterioles presented most 
marked morbid change Very marked fibrous intimal thickening w'as present along 
W'lth hyaline change of the nuclei, with almost complete occlusion in many instances 

Discussion 

Onset of the disease w'as insidious in chaiactci Gross hematmia, head- 
ache, fevei and evidence of infection — so chai acteristic of the acute onset — w'ere 
lacking She was not awaie that she was ill until swelling of the ankles oc- 
curred By that time the blood pressuie was elevated to 200/120 mm of Hg 
indicating, probably, that the moibid piocess w'as already of months’ or years] 
standing It has been the expeiience m this clinic that those patients in whom 
the onset is insidious are likely to die usually within a few years, contrasting 
with those m w'hom the onset is stoimy, many of whom recover completely 
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When she was fiist seen in this clinic she had entered the terminal stage 
Van Slyke and his associates “ define this as the stage during which urea clear- 
ance IS below 20 per cent of normal and uremia may supervene at any time 
Usually It lasts less than a year, but, as this patient illustrates, may continue for 
20 months oi more 

Physical examination showed that she was in a poor state of nutrition A 
diet, liberal both as to calories and protein content, rapidly brought improve- 
ment She was able to maintain good nutrition until within a few weeks of 
death Coincident with improvement of nutiition was a feeling of well being 
It is our belief that if patients with nephritis are properly nourished they may 
enjoy life to within weeks or months of death 

Since edema was almost the only symptom of which she complained, it was 
desirable to rid her of it Excretion of protein m the urine was not great, but 
nevertheless she was unable to keep the plasma pi otein at a normal le\ el, probably 
due to inability to synthesize them Edema m this case appeared to be largely 
due to salt, foi if it were withdrawn the edema disappeared and reappeared on 
resuming it A diet containing 100 grams of protein tor one month did not 
cause the plasma proteins to use, nor did an isocaloric one containing 20 grams 
fed for 45 days cause them to fall Again the high protein diet was resumed, 
this time for five months, without significantly affecting them Reduction of 
protein to 30 grams for a period ot 4^2 months followed, again without effect 
Nor was any close relationship found between the level of pi otein in the diet 
and excretion of protein m the urine It appears that m this patient, who was 
well nourished, protein intake of from 20 to 30 grams covered the amount lost 
in the urine and the requirements of the tissues, but that even 80 to 100 grams 
were unable to raise the level of the plasma proteins It is for this reason that 
it was our belief that ability to synthesize them was impaired 

Since It was necessary to interdict salt in the diet, an excellent opportunity 
was afforded to observe the effects of its deprivation For 19 months she re- 
ceived little more than a gram of it a day This was controlled by estimation of 
the salt content of the urine two days of each week At no time were symptoms 
referable to its withdrawal evident, nor did the chloride in the serum fall below”^ 
the lower limits of normal Since polyuria was not present it appears that she 
did not wash out sufficient tissue chlorides to cause symptoms of hypochloremia 

Anemia w'as not marked until shortly before death It appears to be of 
significance that the hemoglobin fell slowly It is often observed that rapid 
diminution of hemoglobin may be associated with early termination of the pa- 
tient’s life Large doses of i educed iron did not increase hemoglobin, but fol- 
lowing a hemoiihage it appeared to aid m its recovery to the level maintained 
befoie the hemoiihage Hematuria w'as nevei sufficient to contribute to the 
anemia 

The periods of marked hypertension alternating with those durino- wdnch 
arterial pressuie was neaily normal are of interest One might W'ell have been 
deluded into thinking that therapeutic success had been achieved were treatment 
to have been instituted at a time coincidental with the naturally occurring pres- 
sure reduction Such more or less rhythmic changes recurring within a cycle 
of wrecks or months are not rarely observed m this clinic Changes m arterial 
pressure were unaccompanied by changes m renal efficiency as measured by 
urea clearance ^ 
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Jiloibid changes in the cycgrounds were limited to aiteriolai constriction until 
weeks or days hefoic death, when both e\udatc and Iicmori liages appeared We 
believe this to he an especially good prognostic sign Lack of fundus changes 
often aids in differentiating the terminal stage of malignant hypertension from 
that of hemorrhagic nephritis In the foimer profound changes may' he the pre- 
senting symptom fiom onset ot the disease, and always arc observed in the ter- 
minal stage Exudation, destruction of vessels, old and new hemorrhages and 
papilledema charactci ii'e these changes AlThoiigh similai changes may' be ob- 
served in the fundi of a nephritic patient, they often follow the course illustrated 
by this patient It is then that fundus examination is of differential diagnostic 
value 

The vascular system of this patient, including the heart, w'lthstood the hypei- 
tension well Although the aiterial piessure w'as often higher than may he ob- 
served 111 cases of malignant hypertension, the heait enlarged slow'ly and caused 
hut a minimal number of symptoms 1 he eiectrocardiograjih show'ed, how'ever, 
that damage was occurring Autopsy cpnfiimed the belief that the morbid 
changes m the blood vessels were extensive They' consisted of sclerosis and 
deposition of lipids without the hemoirhages into the vessel wall which are so 
often observed m malignant hypertension 

She suffered from oliguria approaching anuria for 18 days before death In 
spite of this and a marked rise m letention pioducts m the blood, there were few' 
classical symptoms of uremia except vomiting Only on the last few days were - 
occasional fibiillary twitching of the muscles and a little drowsiness observed 
It is a mattei of surprise that a patient who for 19 months or moie had suffered 
fiom severely restricted renal efficiency was able to withstand 15 days of almost 
complete anuria without exhibiting many symptoms or signs Anuria resulting 
fiom a surgical procedure or that occurring during the acute stage of nephritis 
may end fatally m shorter periods 

Autopsy revealed two facts of interest which aie not usual m such cases, and 
for which we have no explanation The first was the presence m the anterior 
lobe of the pituitary gland of an increased number of basophile cells The second 
was the absence of pericarditis, either old or fresh 

Summary 

A case of terminal hemorrhagic nephritis has been presented to illustrate the 
elusive nature of the signs and svmptoms and then lelationship to diagnosis and 
prognosis The following points were especially well exemplified 

1 An insidious onset usually means a fatal teimmation of the disease 

2 The terminal stage (uiea clearance less than 20 pei cent of normal) ma^ 
last foi many months and at times more than a y'ear 

3 Pool nutation contributes to the cliscomfoit and ill health of the patient 
Good nutrition may spell the diffeience betw'een well being and invalidism Pro- 
tein should be sufficient to cover the needs of the tissues and to replace that lost 
m the urine High protein feedings need not restoie the plasma protein level to 
normal, nor low protein diets reduce it It is assumed that the ability of some 
patients to synthesize plasma proteins is impaired 

4 Interdiction of salt may abolish edema even though plasma piotems do not 
rise above the level at which edema may occur If polyuiia does not occui with 
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washing out of large quantities of tissue chlorides, chloride restriction maj' be 
as extreme as little over one gram without producing s> mptoms of hypochloremia 
01 significantly reducing the chloride m serum 

5 Even when hemoglobin is not markedly reduced and fuither reduction is 
slow, death may occur in uremia Administration of iron will not affect its level 
except undei ceitain special circumstances such as hemoirhage when it appears 
to aid m regeneration of the lost hemoglobin 

6 Arterial blood pressuie may alternate between being maikedly elevated for 
periods of weeks or months and being almost noimal This is peculiarly decep- 
tive when treatment designed to lower blood pressuie is being investigated As- 
sociated changes in renal efficiency as measured by ui ea clearance do not occui 

7 Morbid changes in the eyegrounds othei than aiteriolar constriction may 
not be present until weeks or davs befoie death, aiding thus in the differential 
diagnosis from malignant hypertension m which fundus changes are always ad- 
vanced m the terminal stage and usually duimg its onset 

8 Oliguria approaching anuria may last for relatively long periods (18 days) 
in spite of a preliminary period of severe lenal mefficienc} without producing 
marked signs or symptoms 

9 An increased number of basophile cells may be found m the pituitaiy 
gland 
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TONSILLITIS ASSOCIATED WITH ACUTE ASEPTIC 

MENINGITIS * 


By David Riesimax, M D , Sc D , F A C P , Philadelphia, Pennsylvania 


Case Reports 


Case 1 klr I B , a married man of 45 years, a natue of New York City had 
alwaj-s .enjoyed good health On Tuesday, April 4, 1933, he awoke with a severe 
headache and a sore tliroat The headache was obstinate, not yielding to codeine 


* Read before the Section on Medicine of the College of 
February 25 1935 with additions 


Phjsicians of Philadepphia, 
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or other anodynes Sinus roentgcn-raN and blood Wasserin.inn test were negatnc 
The blood count ^^as cntircij normal, the fasting sugar 120 mg per 100 c c of blood 
The tendon reflexes uere exaggerated on the right side and the Babinsbi reflex was 
present on that side Eve ground examination showed dilated vessels but no papill- 
edema Lumbar puncture re\ealcd the following Pressure 22 mm of mercur), 
globulin increased, sugar 55 4 mg, Wasscrmann and colloidal gold tests ncgatne 
The tcell count was surprising — there were 1125 cells to the cubic mm The fluid 
w’as sterile on culture 

I had the opportunitv of seeing Mi B with his plnsicians Drs Goodheart and 
Ginsburg, on April 9 The notes of the lesult of nn examination aie as follows 

The patient looks ill and is excccdingU apprehensne, perhaps because of the 
peisistent headache, perhaps because of the manj examinations and tests wdiich the 
obscuritv of his illness has rendered necessarj 1 he headache is apparentlv verj 
severe and he is inclined to dig his head into the pillow 'llie pupils are slightly un- 
ccjual, markedly contracted but react to light, all ocular movements are normal The 


tongue IS cosered wnth a thick white coating Oser the right tonsil a whitish exudate 
IS Msible like that of follicular tonsillitis, the left tonsil cannot he seen satisfactorily 
The heart and lungs are normal The Iner is a little enlarged, the abdomen slightlj' 
distended, the suprapubic region dull on percussion, the spleen is not palpable The 
knee jerk is normal, the B.ibinski reflex is absent, hut there is a suggestion of an 
inkle clonus on both sides While there is no leal ataxia of the arms, the tips of the 
fingers are not easily brought together The knee-heel test is normal There is no 
rigidity of the neck, no Kernig sign The eve grounds are normal The temperature 
IS 102 to 104®, blood pressure 122 svstolic 70 diastolic, the pulse ranges from 70 to 
90, respiration 20 The leukocytes in the blood are 16000 per cubic mm 

On questioning the patient I obtained information about an incident that may 
have had considerable bearing upon his case On April 1, three days before the 
onset of the illness, he had been unexpectedly called to the home of an aged uncle 
When he arrived he found his relative lying dead on the floor It w'as the first 
death he had ever seen and the shock w'as, as he expressed it, terrible It would not 


seem to be an unwarranted assumption that this psychic trauma had something to do 
with the localization of the poison in the cerebral meninges 

I was of the opinion that the tonsillitis was the primary element m Mr B ’s 
case and that wnth its subsidence the meningitic svmptoms w'ould also disappear As 
a therapeutic measure I advised the application of leeches to the mastoid processes 
ecovery was rapid, the patient leaving the hospital on April 14 On April 27 he 
came to sec me in my office in Philadelphia He felt fairly w^ell but still had some 
ringing m the ears, a feeling of a " kink ” in the back of the neck and occasionally 
wea - spells, relieved by lying dowm He w'as nervous, irritable and easily upset 
lysica examination revealed nothing of significance except a momentary ankle 

nus on both sides but no Babinski reflex I have heard of the patient since then 
■We is entirely well 

Dr second case occurred at the Children’s Hospital in the service of 

TIip r. 3 tipnf ° whose courtesy I am privileged to include it in this report 

result of years, of Italian parentage, who apparently as the 

thS ceasedTnd H convulsions up to the age of three years They 

he suddenlv becarn^ subjectively normal until one day in May 1933, when 

ypr temwmuT o?’'??'' 

Si ™ bo"' rs”™ 

amination of tbp u j ’ K.ernig sign, some rigidity of the neck Ex- 

a somewhat opalescent fluT^5r«su?e\?^"^^ tonsillitis Spinal puncture yielded 
nresent 500 celk tn p, n ^ ^ meicury, globulin increased, sugar 

TOncturi (he S, I ?■,, ,? t o lymphocytes After the spntal 

puncture the cittid had uo further convulsions A second puncture shotted 1000 cells. 
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chiefly Ijmphocytes There was no pellicle, and no organisms were found Blood 
culture showed Sti cptococciis vindans, the Wassermann test was negative The 
child’s temperature became normal and the cell count in the spinal fluid was reduced 
to 10 A second blood culture again showed a profuse growth of Streptococcus 
vmdaits, but a third taken five days later was negative 

The diagnosis in this little bo> was obscure but Dr Stokes and his colleagues 
concluded that he had had a sterile meningitis, streptococcus tonsillitis and SUepto- 
cocciis vindans septicemia wnthout endocarditis The child made a satisfactoiy 
recovery 

I am prompted to lepoit these two cases because tney illustrate ceitam un- 
usual complications of acute tonsillitis Although I did not see the first patient 
m the beginning noi the second one at any time, I believe the conclusion is justi- 
fied that the tonsillitis was the piimary disease 

The promptness of the lecovery of both patients is unusual and puts this 
type of meningitis m a class by itself 

The literature is veiy meager on the subject of tonsillitis and meningitis 
KiolD IS the only authoi among the many I have consulted who speaks of tonsil- 
litis (angina) as a possible cause of acute serous meningitis Cases of septic 
meningitis following tonsillitis, usually of the qums\ type aie recorded Theie 
are also references in the literature to encephalitis complicating tonsillitis 
Fanny Halpern reported six cases, all m the female sex, of pontine-cerebellai 
encephalitis m persons ranging fiom 11 to 60 years Halpein was unable to de- 
termine whether the inflammation of the brain was due to organisms or toxins of 
the tonsillitis oi to a lessening of resistance to the encephalitis virus produced 
by the tonsillar infection It must be remembeied that the differential diagnosis 
of meningitis and encephalitis is sometimes difficult 

That there was a definite meningeal involvement in both tne cases here re- 
ported cannot be doubted in view of a spinal fluid cell count of 1000 m one and 
1100 in the other As the fluid was sterile, I was inclined to the opinion that a 
virus might have been responsible, although the action of a bacterial toxin could 
not be ruled out The fact that the cases weie “ aseptic” brings them in line 
with a number of similar ones recorded within the last few }ears — those of 
Wallgren," undei the title of “ Meningitis ‘ Aseptica ’ Acuta,” of Viets and 
Watts,® as “ Aseptic (Lymphocytic) Meningitis ” and of Dickens,* under the 
same title Dickens in his article asks the question whether he was dealing with 
“ a new disease entity due to a filterable or nonfilterable wrus ” In 1934 Arm- 
strong and Lillie ® called attention to a virus they had encountei ed m monkeys 
which had shown definite signs and symptoms of meningitis, mice and guinea- 
pigs proved also to be susceptible to the virus In May of this year Rivei s and 
Scott ® reported the isolation of a virus from two human cases of meningitis, 
and stated that the serum fiom these cases protected animals from the virus 
Crossed serological tests indicate the identity of the two viruses, that of Aim- 
stiong and that of Riveis and Scott* 

Armstrong and Dickens y " in four human cases of “ aseptic ” meningitis 
found that the blood serum obtained m one case three years and eleven months, 

* The A.rmstrong-Rivers and Scott virus appears bj serologic tests to be identical with a 
third virus, that of Tiaub, found in w’hite mice 

tI ivant to express my thanks to Lieutenant Commander Dickens and to Dr Charles 
Armstrong of the Public Health Seriice for letting me haie a manuscript cop\ of their 
forthcoming article 
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in one a ytai, in one llnee and a half years aftei tlie attack protected mice 
against the Armstrong Mriis In the fouith case protective bodies were absent 
at the beginning of the illness, but appeared two months after the onset of the 
meningitis 

The clinical picture in these cases was similar to that of I B except that in the 
cases recorded bj Dickens and Aimstiong infections of the upper respiratory 
tract and not a w'ell-defincd tonsillitis preceded the onset of meningeal symptoms 
The disease lasted from ten da-ss to tw'o wrecks and left no residual features of 
any kind In all these cases the cellular i espouse of the spinal fluid was almost 
entirely lymphocytic It is easy to see how such a cytologic finding might sug- 
gest the diagnosis of tuberculous meningitis There is however, no pellicle and 
animal inoculation is negative The sugar, chloride and urea content of the 
fluid is within normal range 

As far as our present knowdedge goes the disease is self-limited and requires 
little treatment except lumbai punctme wdiich is the best means of controlling 
the most distressing symptom the headache As an adjunct to or substitute for 
lumbai punctuie, leeching fiom the mastoid process may be tried 

It IS desirable that those wdio hcrcaftei see cases of aseptic meningitis * have 
Itilioiatoiy tests made with the spinal fluid for the discover)' of a possible viius 
and with the blood serum which m the vii us cases ought to protect mice against 
the virus 

Meningeal symptoms are not rare in the acute infections of childhood and 
also m pneumonia These symptoms are often attributed to meningism, what- 
ever that may mean If lumbar puncture is done in such cases, it may reveal a 
pleocytosis suggestive of acute lymphocytic meningitis f 

In conclusion I should like to say that as fai as tonsillitis is concerned ex- 
pel lence has long ago convinced me that it is a potentially serious disease and 
should be treated with more respect than is ciistomar) 
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INTERMITTENT HYDRARTHROSIS ASSOCIATED WITH 

UNDULANT FEVER 

By John C Sharpe, M D , Omaha, Nehaska 

Arthralgia has long been recognized as part of the symptom-complex of 
undulant fever Howevei tiue aithntic changes associated with the disease 
have not been emphasized as a piedominant feature We have had the oppor- 
tuiiit} m the past feu )eais to see seveial such cases, which form the basis of 
anothei paper ^ dealing with these rheumatic manifestations 

The following case is of sufficient laiity and mteiest to warrant its indi- 
vidual consideration 


Case Report 

Histof V J F 25, white, male, grocery clerk, entered the University Hospital 
on December 12, 1934, complaining chiefly of pain and swelling of the knees The 
family and past history were non-contributory He had always enjoyed excellent 
health until the onset of the present illness five years before admission At that time 
lie had first noted pain and swelling of both knees, the right ankle and the right w’nst 
joint which persisted for six weeks During the following year, the pain and swelling 
of the knees came and went at irregular intervals On two occasions aspiration of 
fluid from these joints was required for the relief of pain He w'as not aw'are of any 
associated fever at that time One year before entrance to the hospital, the pam and 
sw'elhng of the knees returned and again required several aspirations of the joints for 
the relief of pain From that time to the present, he had noted a definite intermittent 
character of the swelling He had been aw'are of an evening rise of temperature, at 
times reaching 102° He had had little or no appetite and had lost 20 pounds in 
weight As the result of his difficulty in walking, he had been unable to work Ad- 
ditional history revealed the facts that at the time of the onset of the first arthritic 
symptoms, he had lived on a farm in Nebraska where he had drunk raw' cow’s milk, 
and that there had been several instances of abortion in cattle on nearby farms 

Physical Eiaminaiion Examination revealed a well developed but poorly nour- 
ished young man with a moderate pallor of the face and mucous membranes The 
temperature was 100 4°, the pulse 90, the respirations 20, and the w'eight 117 pounds 
The blood pressure was 120 systolic, and 70 diastolic There w'as a suggestive bilat- 
eral exophtlialmos The tonsils w'cre small and adherent There w'as a moderate 
generalized lymphadenopathy present, especially of the axillary nodes The thyroid 
was not enlarged The lungs w'ere clear to percussion and auscultation The heart 
W'as not enlarged The first sound at the apex w'as accentuated, follow'ed by a short 
systolic murmur The splenic tip was palpable 2 cm below the left costal margin 
The Iner w'as not enlarged Examination of the joints show'ed some stiffness of the 
left elbow' and some swelling of the right ankle There w'as bilateral swelling of the 
knees (figure 1), the right measuring 37 5 cm , the left 35 5 cm in circumference 
There w'as a definite patellar ballottement, a moderate limitation of motion and no 
local hj'peremia of the overlying skin The patient complained of pain in the knees 
only at the time the swelling reached its highest level The remarkable feature of 
the case was the periodicity of the swelling w'hich occurred at the same time in both 
knees, in seven to ten day cycles The measurements of their circumferences varied 
from 0 5 cm to 6 0 cm During the period of recession, the sw'elhng never entirely 

♦Received for publication July 19, 1935 

From the Department of Medicine, University of Nebraska, College of Medicine 
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Fig 1 


disappeared from the i ight knee but occasionallj did so on the left side During the 
diagnostic study and pi ogress of the case, daily noon-day measurements were re- 
corded (figure 2) 

Laboiatoiy Examinations The blood showed a hemoglobin of 52 per cent, eryth- 
rocytes 3,440,000, leukocytes 5,000 The differential cell count was normal Ihe 
smear showed moderate anisocytosis and poikilocytosis The bleeding and coagulation 
time were normal The urine was normal, Wasserinann reaction negative The 
blood chemistry was normal The basal metabolic rate was -j- 18 Roentgenograms 
of the knees (figure 3) were interpreted as showing rheumatoid arthritis of moderate 
degree Agglutination with the Biucella gioup, by the Huddleston technic, was found 
to be postive in a dilution of 1—400 Repeated cultures of the blood, urine and sjn- 
ovial fluid foi B) iicclla abot tns and mclitcusts wei e negative after three weeks The 
cultures weie made on blood plates, brain broth, hvei infusion Duplicate cultures 
on tlie latter medium were incubated in an atmospheie containing CO, A direct 
smear of the synovial fluid sediment showed many segmented neutrophiles, but no 
bacteria could be observed 

Coiiise The temperature was usually normal in the morning but would rise as 
high as 101° to 103° during the evening, usually accompanied by profuse sweating, 
occasionally chills The increasing doses of undulant fever vaccine (Lederle), ad- 
ministered subcutaneously, caused little or no appreciable effect on either the dramatic 
intermittent swelling of the knees or the nocturnal rise of temperature He was 
discharged from the hospital January 28, 1935, and then followed in the out-patient 
department where raceme therapy was continued at bi-weekly inteivals until a total 
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of 10 cc had been guen At the end of this time, there appeared to he slight but 
definite decrease in the fluctuations of the swelling of the knees, a moderate decrease 
111 the evening temperature and an improvement in his general strength 

FuifJici Com sc At the suggestion and under the direction of Di A E Bennett, 
Lutheran Hospital, Omaha, the patient was given a course of fever therapy by means 
of a Kettering hot air cabinet Each weekly treatment consisted of raising the 
patient’s temperature to 105° to 106° and maintaining it for four hours During the 
first four weeks, the size of the knees varied widely, but after the fourth treatment the 
right knee remained approximately uniform in size, moderately swollen The left 
knee continued the periodic swelling every six to eight days The patient ceased to 
complain of pain in the knees, and there was less limitation of motion There had 
also been a gain of eight pounds m weight However, the evening rise of tempera- 
ture continued, there was no improvement in the anemia, and the enlargement of the 
lymph nodes persisted as well as the splenomegaly The agglutination reaction re- 
mained positive in dilutions of 1-500 Continued attempts to cultivate organisms 
from the synovial fluid were unsuccessful 

Comment 

Because of our patient’s loss of weight, the perspiration, the tachycardia, 
the moderate bilateral exophthalmos and the moderately increased basal metabolic 
rate, an associated hyperthyroidism was at first considered Curtis ^ reports 
a patient with undulant fever complicating toxic goiter who improved greatl> 
following operation He emphasized the similarity of the symptoms of the two 
diseases We have also seen such a case that improved following operation 

Up to the present tune, there has been only one previous report of intermit- 
tent hydrarthrosis of the knees definitely proved to be due to Brucella This 
case was reported by Baker ^ m 1929 at the Johns Hopkins Hospital His 
patient was a 47 yeai old Virginia man who, while slaughtering hogs, after an 
exposure to cold developed periodic swellings of both knees that continued foi 
several months The swellings were found to alternate precisely m seven day 
cycles Although the agglutination reaction of the blood was at first negative, 
B? ucella ahoi tus was cultivated from the synovial fluid of both knees, the blood 
and the urine Vaccine therapy was effective m reducing both the nocturnal 
temperature and the swelling of the knees, but only while the patient remained 
111 the hospital The hydrarthrosis reappeared when he returned to work which 
necessitated standing Our case showed only moderate improvement following 
vaccine theiapy and fuither slight improvement after seven fever treatments 
Bakei suggested that infection by a member of the Brucella group of or- 
ganisms might prove to be the cause of the interesting and rare clinical syndrome, 
intermittent hydrarthi osis With this in mind we studied our patient, and while 
we were not able to prove definitely that the hydrarthrosis was due to Bi ucella 
aboUus or vichtensiSj, there was little doubt that our patient presented an active 
and persistent case of undulant fever We are m accord with Baker m stating 
that because of the lack of uniformity of opinion regarding the etiology of 
intermittent hydrarthrosis and since many of the recorded cases give a historv 
of “ fevei ” simulating malaria and finally because two cases of undulant fever 
have now been reported associated with intermittent hydrarthrosis, further at- 
tempts to determine the lelationship of the tuo conditions should be made 
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SOM MAU\ 

1 A second case of uiululanl fcvtt associated with intermittent h) drarthrosis 
of the knees is leported The lnstor\ is of several years’ duration 

2 Repeated attempts to cultnatc Ihmclla aboitns or mehienus from the 
sjnovial fluid, the blood and the urine ^\ele unsuccessful 

3 Onlj slight improvement followed courses of \accmc and fe\er therapj 

4 It is hoped that further studies will be made to determine whether a 
constant relationship exists between Bntcellosis and intermittent Indrarlhiosis 

Addendum During the past 10 months, the patient’s general condition has been 
unimproved In spite of large doses of vaccine, a course of neo.irsphenainine, and 
vigoious symptoni.itic treatment, the leinperatiue continues its nocturnal rise accom- 
panied hv drenching sweats The wrists, ankles and hip joints hare hecoine inrolved 
with pain and varying degrees of swelling The knees continue tlieir intermittent 
Iiydrarthrosis The general Kmpliadenopatln and splenomegalj arc the same, but 
the anemia and weight loss hare become more m.irked Repeated agglutinations rvith 
Brucella jiichtcusts remain positne in high dilutions, hut cultures of blood and synorial 
fluid are persistently sterile 


BIBLIOGRAPHY 

1 Sharpe, J C, and Grow, M H The rheumatic manifestations of undulant ferer 

(To be published ) 

2 Curtis, G M , and Krfdei , F E Undulant fever complicating toxic goiter, Surg Clm 

N Am , 1932, xn, 1229-1232 

3 Bakhi, B M, Jr Undulant fever presenting clinical srndrome of intermittent hydrar- 

throsis, Arch Int kfed , 1929, xhv, 128-141 



EDITORIAL 

STUDIES ON INSULIN 

Ever since its dlsco^ery almost fifteen years ago, many attempts have 
been made to render insulin still more effective as a clinical agent m the 
treatment of diabetes These have taken two general directions one, to 
find a more convenient and less difficult method of administration , and the 
other, to enhance its potency and to prolong the period of its physiological 
action The chemical nature of this hormone, with its protein-like struc- 
ture, probably lenders it dependent foi its physiological effects upon the 
molecular arrangement of its seven characteristic ammo-acids This struc- 
ture also makes it vulnerable to attack by the digestive juices, so that it is 
unlikely that its oral administration in the present form can ever be effec- 
tive It has, indeed, been shown repeatedly that the administration of 
relatively huge doses of insulin by mouth will produce an irregular hypo- 
glycemia Some of the hormone under such circumstances is probably 
absorbed before it can be destroyed, but the effects upon the blood sugar are 
relatively so slight and inconstant as to make this method quite hopeless as 
a practical measure The same objections apply to various devices em- 
ployed to inactivate the digestive juices temporarily, as by alkahnization, 
by ingestion with alcohol, by the use of anti-enzymatic preparations, or b\ 
coating the insulin with enzyme resistant materials 

Reports of many efforts directed toward the utilization of other routes 
of administration may be found in the literature All eventually have been 
abandoned because of the uncertainty and lack of precision of the results 
The quantity required for any effective action is generally several or main 
times larger than that required by the subcutaneous route Rectal appli- 
cations, insufflation into the naso-pharynx, instillation into the external 
ear, and even into the conjunctival sac, have been attempted The writer 
has recently collected no less than fifteen articles which describe efforts to 
give insulin by skin inunctions An inconstant effect does seem to be pos- 
sible with \ery large doses A communication has recentty appeared re- 
porting promising results by intranasal spray The history of these studies 
IS always the same A first enthusiastic report is followed by disappoint- 

Hill, D W, and Howitt, F O Insulin its production, purification and ph^ siological 
action, London, 1936 

Major, R H The intranasal application of insulin, Jr Lab and Clin Med 1935 xxi 
278-280 ’ ' ' ' 

CiAosFN, V, and Lottrup, M C Experiences uith the treatment of diabetes with insulin 
— epinephrine, Ugesk f Laeger , 1935, xc-vii, 747-750 
Pribram, H Clinical observations on percutaneous insulin action in diabetic patients Klin 
Wchnschr , 1935 xiv, 1534 

Hfrmaxn, S , and Kassow-itz, H Experimental foundations of percutaneous insulin action 
Klin Wchnschr , 1935, xiv, 1531 
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ment as the duthor cliscoxcrs the nii])0‘>sil)ilit) of obtaining the precision and 
dependability of action indispensable for ebnical use 

Nevertheless, the cuinbei somcncss, inconvenienee and pain of the con- 
stant b}podernnc injeetions of insulin lender any nnpro\ement bigbh 
desirable The occuriencc of fatly tumors, often disfiguring, as a result of 
neglect to rotate the site of subcutaneous injections is not so serious a prob- 
lem as is that of the curious areas of atropbj which arc seen from time to 
time, and wdiicli appear to be pci manent sc.irs When one comes to consider 
the enormous number of hjpoderniic injections of insulin daily administered 
by untrained and often careless and dirty mdiMduals, into diabetic tissues 
wdiich are particular!) susceptible to infection, the relatne rant) of this 
complication or of any other is tiuly remarkable In the course of ten jears 
a diabetic patient wdio takes insulni tw'ice dail) w'lll recene over seven thou- 
sand hypodermic injections 

A more promising line of attack has been that directed tow'ard delaying 
and enhancing the hypoglycemic action of insulin If its physiological ef- 
fect is analogous to that of an enzjme, and ciirient evidence perhaps points 
in this direction, such investigations may well be considered hopeful and 
probably eventually fruitful Injections wuth various agents wdnch delay 
absorption by physical means or otherwuse ha\e been extensively studied 
Mechanical mixture, either of dissolved insulin, or of dry insulin pow^der, 
with semi-sohd fats or oils, which are tliemsehes absorbed slowly, or wuth 
lecithin or cholesterol, or with gum arable or allied compounds, have not 
yielded very satisfactory results Recently Clausen has reported favorable 
effects with mixtures of adrenalin and insulin Promising studies upon the 
enhancement of insulin action by means of combination with protein pre- 
cipitants, or adsorbents, as metallic salts, particularly those of iron and zinc, 
have recently been published by Bishoff and Maxwell, and b) Scott and 
Fisher 

Great interest has been aroused m the report of the use of a combination 
of the protamines derived from the testes of certain species of fish, with 
insulin hydrochloride, by Hagedorn and his cow'^orkers These protamines, 
first extensively studied by Kossel, may foi m a loose chemical combination 
with insulin, perhaps analogous to that presented by aniline hydrochloride 
The clinical use of this material causes an undoubted prolongation of the 
usual insulin effect, up to eight or ten hours The most striking clinical 

Scott, D A , and Fisher, A M Prolongation of insulin action by protamine and zinc, 
Proc Soc Biol Chem , 1936, Ixxxviii 

Krarup, N B Clinical investigations into the action of protamine insulinate, Copenhagen, 
1935 

Hagedorn, H C, Norman Jensen, B, Krarup, N B , and Wodstrup, I Protamine 
insulinate, Jr Am Med Assoc, 1936, cvi, 177 
Root, H F, White, P, Marble, A, and Stotz, E H Clinical experience with protamine 
insulinate, Jr Am Med Assoc, 1936, cvi, 180 
Hanssen, P Enlargement of the liver in diabetes mellitus, Jr Am Med Assoc 1936, 
CVI, 914 ’ 
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result so fai noted, aside from its influence upon the hyperglycemia and 
gljcosuria, is the reduction of the In’^er enlargement sometimes observed in 
cases of pooily regulated diabetes especially m children Unfortunately, 
the preparation of the material for injection, and its stability, present cer- 
tain difficulties and render it impiactical for use on an extensive scale in its 
piesent form A flocculent precipitate is foimed, and it is necessary to 
inject this material m an even suspension The occurrence of insulin re- 
actions IS also somewhat disturbing, m the \\riter’s experience These 
come on, as a rule, more slowly and insidiously than do those seen with 
ordinary insulin, so that the danger involved m failure of recognition is 
possibl)' greater Sweating and hunger are much less marked and the 
occurrence of rathei severe headache is quite common 

There is no doubt that further progress along similar lines m order to 
secure delayed insulin action will now be rapid It is of interest, as found 
111 determinations of the molecular weight of insulin by the ultracentrifuge 
method m Svedberg’s laboratory, that significant changes occur with varia- 
tion 111 the pH value of the solution Whereas the insulin molecule is 
relatively stable within the range pH 4 5 to 7 0 (molecular weight about 
35,000), outside this range it dissociates into products of smaller size 
This dissociation, however is reversible It is possible that the greatly 
enhanced surface area presented by the smallei dissociated particles increases 
their adsorption on the tissues and hence slows up their physiological utiliza- 
tion, as compared to that of the ordinary insulin molecule Important de- 
velopments of practical clinical value m this field may shortly be expected 
with considerable confidence 
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Physical Diaqiwsi^ By Richard C Cabot, MD 11th Edition 540 pajjes, 16 5 
X 23 5 cm Williams and Wilkins, Baltimore 1934 

This IS the eleventh edition of this deset vtdlj popular textbook As usual it is 
notable for the clarity and force with which the matciial is presented The veil 
chosen illustrations aie a distinct addition to the text Tlicie ha\e been new addi- 
tions to and enlargements of certain sections, for example those dealing with coronary 
disease, latent tubeiculosis, neoplasms of the lungs and bronchi and the peumono- 
konioses The new edition all in all is a further impiovement on those preceding it 
and will no doubt be equally veil received 

M C P 

Thicc Plnlosopheis (Lavotsici , Pncsiley and Cavendish) By W R Aykroyd 
227 pages, 13X21 cm William Heineman Ltd, London 1935 10/6 net 

Historians of medical science often are too concerned with relativelj’^ unimportant 
personal attributes and experiences of the great figures of medicine and too little 
with their ideas or their contributions Often too they have more of the bibliophile’s 
interest in the publications that have changed the course of scientific progress than 
that of the student of science The present little volume seems to the revieiver a 
model of its kind The author wi ites charminglv of the In es of tin ee great scientists 
and of the period in which they lived It is evident that he is thoioughly at home in 
the history of the late eighteenth century On this background he develops \ery 
clearly and interestingly the story of how each contributed to our present knovdedge 
of the composition of water and air The significance of Lavoisier’s metabolic in- 
vestigations IS well brought out Toward the end of the volume the later life and 
death of the three philosophers is well told To most readers the material especiall> 
on the life of Lavoisier will be new It is a small volume which will be lead by any 
physician with interest and profit 

LI C P 

Medical Tactics and Logistics By Colonel Gustavus M Blech, M C , U S A , 
and Colonel Charles Lynch, M C , U S A , Ret 201 pages, 15 5 X 23 5 cm 
Charles C Thomas, Springfield, 111 1934 Price, $4 00 

The authors have written this book to afford “ medical officers, patriotic physi- 
cians and medical students a fundamental idea of the nature of their duties in the 
event of a national emergency ” It begins with a number of short chapters on 
“Theory Development and Principles of War” and then proceeds to lecount in con- 
siderable detail the military and medical aspects of an imaginary wai, or succession 
of skirmishes about the borders of Maryland and Pennsylvania All the moves in this 
conflict are discussed pro and con at some length and a conscientious effoit is made to 
drive home certain elementary lessons A folder of maps of the region accompanies 
the volume 

In this war everything proceeded according to regulations Apparently ordeis 
were issued constantly and obeyed promptly, liaison was pertect, everyone knew all 
he should know about what was going on, maps must have been issued in abundance 
and medical supplies were never seriously lacking The behavior of almost every- 
one was exemplary The reviewer hopes that the next war will resemble the one 
here described 

Those who took part as regimental medical officeis m the forward aieas in tlie 
past war will find most of this volume highly theoretical and unreal However, 
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there IS a foundation of sound doctiine in it, and its perusal will give the battalion 
surgeon of the future a good general notion of how the medical corps at the front is 
intended to function Following this he would do well to lead “The Lost Legion” 
or “ Chevrons ” to get a inoie realistic conception of wdiat a w'at is like 

hi C P 

Dicoidci'! of the Blood By LiONcr E H Whitby and C J C Britton 543 
pages , 16 X 24 cm P Blakiston’s Son and Co , Inc , Philadelphia 1935 

The authors haie produced a book wdiich may be recommended unieservedly to 
the attention of all physicians engaged in the practice of internal medicine It 
meets in a very adequate way the need for a monograph in wdiich the large and 
scattered literature of hematology of the last ten years is gathered together, added 
to our basic knowdedge of the subject and presented as a whole The earlier chapters 
deal wnth the origin, functions and fate of blood cells, the abnormalities of hemo- 
poiesis, and the methods of study and of differentiation of the various formed ele- 
ments of the blood Then comes, in several chapters, an excellent discussion of the 
anemias The first and second of these chapters deal with the causes of anemia and 
with the principles of treatment It wmuld be hard to find elsewhere as compact, as 
clearly stated and as interesting a discussion of our more recent knowledge of these 
topics In the later chapters on the larious types of anemia the chapter on peinicious 
anemia and that on anemias due to disease of the alimentary tract are of particular 
interest The anemias of infancy and childhood receive notice m a separate chapter 
The purpuric and hemorrhagic states are discussed rather briefly though even 
rare foims are mentioned In the chapter on aplastic diseases the data on agranulo- 
cytic angina are derived almost wholly from American sources, and there is very little 
expression of the authors’ owm opinions 

The leukemias, affections of the spleen, the blood changes in infection and in- 
fectious diseases and in miscellaneous conditions occupy the latter half of the book 
Blood groups and blood transfusion are discussed 

The book is well organized and carefully written There is a good index Ref- 
erences are placed at the end of the chapters The tables, illustrations and colored 
plates are helpful 

The treatment of such a large field is necessarily brief, and it is perhaps inevitable 
that the tone should be at times dogmatic A more critical evaluation of proposed 
therapeutic measures w'ould be helpful in some sections All in all, how^ever, this 
is a very valuable book It may be used as a reference or read through with profit 
as an account of the present status of knowdedge concerning disorders of the blood 

M C P 

Disease: of the Livci , Gall Bladder, Ducts and Pancreas By Samuel Weiss, M D , 
FA CP 1099 pages, 18X26 5 cm Paul B Hoeber, Inc, New York 1935 
Price, $10 00 

This large, handsomely printed and illustrated lolume is disappointing wnen put 
to the test of practical use as a reference volume It is essentially a compilation of 
abstracts from the literature There is a striking lack of orderly and logical sequence 
m the topical discussions so that the reader is left confused and unsatisfied Impor- 
tant facts are often stated very briefly or omitted while pages are given to com- 
paratively trivial details Numerous inaccuracies further detract from the value of 
the book M C P 
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Ackiiowlcclijnient is made of llic followine; gifts of publications bv members to 
the College Library 

Di William C Boeek (Fellow), Los Angeles, Calif — 1 reprint, 

Di Vincent W Koch (Fellow), Janeseille, Wis — 1 icprint, 

Di !M B Marcellus (Fellow), San Francisco, Calif — 1 reprint, 

Dr Walter M Simpson (Fellow), Dayton, Ohio — 1 reprint 


COMMITTIE ON FUTURE POLICY TOR THE DlVELOPMENT OF INTERNAL jMeDICINE 

IMinutes of the Board of Regents, March 6, 1936 “ RESOLVED, that a Com- 
mittee on Future Policy for the Development of Internal Medicine be appointed by 
the President for the purpose of considering a program of possibilities for using sur- 
plus funds foi the advancement of Internal Medicine This Committee shall take 
under consideration all matters outside that of the College Headquarters, such as 
fellowships, awards, postgraduate education, initiation fees of new Fellows, reeohing 
funds for the aid of research, etc ” 

Ihe personnel of this Committee, as appointed by the President, Dr Ernest B 
Bradley, is as follows 

Janies Alev Miller, Chan man, New York, N Y 
Walter L Bierring, Des Moines, Iowa 
Roger I Lee, Boston, Mass 
Maurice C Pincoffs, Baltimore, Md 
Francis M Pottenger, Monrovia, Calif 


Di Ceorge Bachmann (Fellow^), Atlanta, Ca , piesented a paper on “ Ihe 
Caseous Metabolism of Clucose, Fiuctose and a Mixture of These Tw'O Sugars, to- 
gether w'lth Uiinary Findings” at the Februaiy meeting of the Dugas Club of the 
University of Georgia School of Medicine 


The Second Annual Postgraduate Course “Neuropsychiatry in General Prac- 
tice,” given by the Staff of the Menninger Clinic, T opeka, Kans , w'lll extend from 
April 20 to Apiil 25 Dr William C Menninger (Fellow') and Dr Ralph ]\I Fel- 
lows (Fellow) are among those contributing to the course 


Di Clayton W Greene (Fellow'), Buffalo, N Y, has been appointed a member 
of the New York Public Health Council by Governor Lehman 


Dr George W McCoy (Fellow'), of the U S Public Health Serwee, has been 
appointed professorial lecturer m preventive medicine at George Washington Uni- 
versity School of Medicine 
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Di Arthur C Christie (Fellow), Washington, D C, has been reelected Presi- 
dent o£ the Boaid of Trustees of the American Unnersity 


Dr Archibald Barkhe Coulter (Associate), Washington, D C, has been ap- 
pointed Director of the Bureau of Tuberculosis of the Health Department of the 
District of Columbia 


Di Frank R Menne (Fellow), Portland, Ore, and Dr Delbert H Nickson 
(Fellow), Seattle, Wash , ha^e been elected President and Vice-President respectively, 
of the lecently organized Pacific Northwest Society of Pathologists 


Brig Gen Iilatthew' A Delaney (Fellow), Assistant to the Surgeon General 
U S Army, has retired on his own application General Delaney graduated from 
the University of Pennsyhania in 1898 He also held the Certificate of Public 
Health from Harvard University School of Medicine He has been in the Medical 
Corps of the U S Army since 1901, and is retiring at the age of sixty-one He was 
White House physician during the administration of President Taft from 1909 to 
1913 Earlier he ser\ed in the Philippines and during the World War, he w^as in 
charge of Base Hospital No 10, and w'as later detailed as liaison officer wnth tlie 
British War Office He receued the Distinguished Service Medal, and was decorated 
" by the British Government 


Dr Joseph C Doane (Fellow'), Medical Director of the Jewish Hospital, Phila- 
delphia, and Dr Martha Tracy (Fellow'), Dean of the Woman’s Medical College of 
Pennsylvania, liave been appointed to the Philadelphia Board of Health, to succeed Dr 
Tames M Anders (Master), resigned, and the late Dr Ellwood R Kirby' 


Dr William B Castle (Fellow), Associate Professor of Medicine at Harvard 
University Medical School, received the Procter Award on the occasion of “Profes- 
sional Day” of the Philadelphia College of Pharmacy and Science, January 31 


Dr Charles A Doan (Fellow), Professor of Medicine and Director of Research, 
Ohio State University College of Medicine, Columbus, delivered the Beaumont Lec- 
tures for 1936, sponsored by the Wavne County (Mich ) Medical Society, March 
23 to 24 The lectures were giv en on “ The Histopathology of the Blood ” 


The Scientific Assembly of the American Medical Association decided in De- 
cember to have an afternoon session at the coming meeting in Kansas City' in May' 
devoted to Tuberculosis, under the Section on Miscellaneous Topics The officers 
appointed for this Session were Dr James Alexander Miller (Fellow), New York 
City, Chairman, Dr Charles Hartwell Cocke (Fellow) Asheville, N C, Secretary 
The Session is to be held Wednesday afternoon. May 13, and the prelimmarv 
program will include, in addition to the Chairman’s Address, papers by Drs Max 
Pinner, Oneonta, N Y , J Burns Amberson, Jr, New York City , LeRoy S Peters 
Albuquerque, New Mtx , and J J Singer, St Louis, AIo , all members of the College" 
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tenger, James F Churchill 
Roy E Thomas, Egerton Crispin, F M Pottenger, 
James F Churchill 
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tenger, James F Churchill 
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James F Churchill 
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W Bradford Walker, Cornwall 
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Max Harold Ruby, Waterburj 
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Charles H Turkmgton, George Blumer, Henry F 
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Stoll 

G Gardiner Russell, Otto G Wiedman, Henry F 
Stoll 

George Blumer, C J Bartlett, Henry F Stoll 
John H Foster, J Harold Root, Henry F Stoll 


Delaw ARC 

Joseph Marion Messick, Wilmington George H Gehrmann, Olin S Allen, Lewis B Flinn 

Edgar Raymond Miller, Wilmington Olin S Allen, Bartholomew M Allen, Lewis B 

Flinn 


Medical Corps, U S Army 


Frank R Borden, Randolph Field, Tex 
Thomas Ward Burnett, Salt Lake City, 
Utah 

George Clark Dunham, Washington, 
D C 

George Martin Edwards, Fort Sam 
Houston, Tex 

Robert M Hardaway, Denver, Colo 


Charles R Reynolds 
Charles R Reynolds 
Charles R Reynolds 
Charles R Reynolds 

Everett L Cook, William C Pollock, Charles R 
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Candidates Sponsors 

Arthur Parker Hitchens, Washington, 

D C Chat les R Re\ nolds 

Glenn I Jones, San Rafael, Calif Charles R Reynolds 

John G Knauer, Denver, Colo Charles R Reynolds 

George F Lull, Washington, D C Charles R Reynolds 

Harry D Offutt, Honolulu, T H Charles R Reynolds 

Henry Church Pillsbury, Washington, 

D C Charles R Re\ nolds 

Charles G Sinclair, Fort Sam Houston, 

Tex Charles R Re\ nolds 

Medic \[ Corps, U S Nvv\ 

John Rjer Poppen, San Pedro, Calif Perceval S Rossiter 
George W^'ashington Taylor, Louisville, 

K\ Oscar O Miller, E R Gernet, Perceval S Rossiter 

District or Coi umbia 

Clapham Price King, W^ashington William Earl Clark, E Clarence Rice, Wallace M 

Yater 

lU I^OIS 

George W Hall, George H Coleman, Arthur R 
Elliott, James G Carr 

Cecil M Jack, DON Lindberg, Samuel E Mun- 
son 

Indunv 

James Oscar Ritchey, Indianapolis John A MacDonald, Edgar F Kiser, Robert M 

Moore 

low \ 

James Stuart McQuiston, Cedar Rapids Herbert W Rathe, Elmer G Sent\ , Walter L 

Biernng, Tom B Throckmorton 

Benjamin Franklin W^olverton, Cedar John H Peck, Elmer E Kottke, Walter L Biernng, 
Rapids Tom B Throckmorton 

William Edward Ash, Council Bluffs Ernest Kelley, Aldis A Johnson, Walter L Biernng, 

Tom B Throckmorton 

John Calvin Parsons, Creston John H Peck, Daniel J Glomset, Walter L Biernng, 

Tom B Throckmorton 

Martin Ingeman Olsen, Des Moines Daniel J Glomset, Addison C Page, Tom B 

Throckmorton 

Edwin Basom Wmnett, Des Moines John H Peck, Daniel J Glomset, Walter L Biernng, 

Torn B Throckmorton 

Kansas 

Ralph Mason Fellows, Topeka William C Menninger, Howard E Marchbanks 

Thomas T Holt 

Kentucky 

Samuel Spafford Ackerlv, Louisville John Walker Moore, William E Gardner, Chauncev 

W Dow den 

Maine 

Henr\ M^er Tabachnick, Portland Eugene H Drake, Elton R Blaisdell, Edwin W 

Gehring 
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Thomas J Coogan, Chicago 
George B Stericker, Springfield 
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Means, William B Breed 
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Bruce 
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Tuoh\ 
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THE ROLE OF EMOTION IN DISEASE - 


By Walter B Cannon, Boston, Massachusetts 


When your President asked me for the title of the address for this 
evening, I had m mind some ideas which I wished to elaborate and which 
could be included under the heading, “ The role of emotion m disease ” 
The title is so comprehensive, however, that I must set definite limits to the 
parts of the subject to be considered This can be done by use of a method 
time-honored m the history of medicine — ^the statement and exposition of 
.aphorisms There are ten of them 

1 In modem life infections have diminished and neivoiis stiains have 
increased Anyone whose years allow him to survey the events of the last 
third of a century is aware of profound changes in the conditions of our 
existence Among them is a remarkable shift m the importance of 
common types of illness Diseases formerly regarded as plagues and pes- 
tilences are now largely under control or have almost disappeared Tuber- 
culosis is no longer “ master of the kings of death ” , diphtheria has lost 
most of its terrifying character, the mortality in measles and scarlet fever 
has gradually been reduced to about a third that of a generation ago, and 
typhoid and yellow fever, once our arch enemies, may now be regarded as 
conquered Release from these and other similar scourges is rightly counted 
among the great blessings which medicine has conferred upon mankind 
At the same time with these liberations from damaging and death- 
dealing infections, however, new and strange circumstances have developed 
m which men and women must conduct their lives The ox-cart, the horse 
and buggy and the bicycle, bad losers m the race for speed, have been 
crowded out by the motor car The cry for faster and faster travel has 
been answered by engines which now permit us to rush along the highways 
at 50, 60 or 70 miles an hour Tens of thousands killed annually, and 
hundreds of thousands injured, measure the consequent jeopardy of life 
and limb The meanings of these figures m the distress and remorse of 
the surviving drivers and their victims, in the pains of the crippled, and in 
the anguish of inconsolable loss among those who look upon their dead are 
wholly immeasurable 
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Accompan} mg the development of the automobile has been an extra- 
ordinar}^ change m the occupation of our people From a population 60 
per cent rural in 1900, we have turned into a population 60 per cent urban 
The cities have gamed ovei the farms more than 30 million inhabitants 
Whatever its hazards, life in the countiy has admirable liberty, independence 
and opportumt) for self-direction Those who have chosen to live in the 
irreat cities are often confined to a routine of fixed hours and monotonous 

O 

tasks Many lead a sedentary existence, which breaks sharpl} the age-long 
racial habit of using the big muscles of the body for gaining sustenance, 
and the muscles, instead of keeping the body fit, become flabby and ineffi- 
cient Furthermore, as hired bookkeepers, clerks and accountants, or as 
hands in foundries and factories, city dwellers become entangled in the great 
web of dependency Specialized work implies limited freedom The de- 
fects of the present commercial and industrial system are not revealed so 
long as it operates smoothly It is when a strike among glass molders, for 
example, stops tens of thousands of other workmen, or the overwhelming 
of an employer adds the host of his laborers to the masses of the unemployed, 
that helpless dependence becomes obvious No wonder that bitter experi- 
ence can lead to worry and anxiety and to fits of dark depression, and that 
wives and children must share the gloomy chances with the men who face 
the tragedy of the lost job And illness, when it comes, adds its weight to 
the feeling that support is insecure 

Although reliable statistics are hard to obtain, it would appear that the 
intense drive and pressure of the new life, its worries and its dreads, place 
a strain upon men and women which often is too great to be borne The 
suicide rate went steadily upward during the recent years of excitement and 
depression until, m 1932, in the United States it was over 50 per cent higher 
than during the five years after the War That rise meant an increase of 
more than 6000 suicides in 1932 alone Among diseases suggesting strain 
are those of the heart and blood vessels, which have nearly trebled in the 
last three decades Angina pectoris, emotionally stirred if not emotionally 
started, now has in New York and Massachusetts three times the number 
of victims It had in 1900 In New York exophthalmic goiter — that picture 
of persistent fright — ^has consistently increased as a cause of death until it 
has doubled what it was between 1906 and 1910 But these are mortality 
figures, and as such are only indicative of the point which I wish to make 
That point is that since the turn of the century an important change in the 
phenomena of disease has occurred — the seriousness of infection has been 
undergoing a remarkable decline, and strains and stresses, especially affect- 
ing the nervous system, have been on the increase The disorders resulting 
therefrom may not lead directly to death and thereby affect statistics, but 
nevertheless they may cause an immense amount of distress and pain, both 
directly in the patient himself and indirectly in those bound close by family 
ties I refer to the disorders due to emotional causes, fears, resentments 
and frustrations 
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2 The medical piofcssioii has not recognized in a piactical tvay the 
recent shift in the etiology of disease Contemporaneous with the changes 
which we have just reviewed there has been a development of “ healing 
cults ” in our country to a degree not seen in other lands Persons who 
have had no discipline whatever m the medical sciences, and no rigorous 
clinical experience, have been recognized by the public, and to some degree 
by members of our profession, as capable of undertaking the treatment of 
the sick Prominent among these cults are Christian Science and other 
systems of mental healing I would add also Freudian methods as practiced 
by laymen, for Freud himself has argued vigorously in favor of the appli- 
cation of ins ideas by psychologists and others who have had no medical 
training The Christian Scientists deny the existence of bodily disease 
altogether and account for so-called illness as being the result of mental 
error For the more metaphysical Fieudians, likewise, the brain and its 
modes of government of the organism seem to be quite negligible, the id, 
the ego, the superego and the censor, and occasional unfortunate family 
quarrels among these ghostly figures, suffice to explain many of the troubles 
of existence 

How may this purely mentahstic attitude toward disease be interpreted ^ 
The explanation, no doubt, is complex Fundamentally, I believe, it results 
from our failure to recognize the considerable role which emotional factors 
have come to play in the onset of illness, especially among people who are 
harassed by novel and se\ere demands on their nervous capacities The 
medical curriculum has paid relatively little attention to this important 
matter In the teaching of medical students emphasis has been laid on 
disease as it is manifest at the autopsy table or under the microscope Bac- 
terial agents, poisons, and physical trauma have been recognized as the 
obvious common causes of disability In their application, through decades 
these notions of pathologj^ have, to be sure, proved their worth The im- 
mense and admirable advances of both curative and preventive medicine 
during the last four-score of years are properlj- attributed to them But 
perhaps the insistence on morphological pathology and the routine attention 
to physical signs have led to a belittling and depreciation of human dis- 
orders so subtle that they leave no obvious trace 

Is it not true that the recent almost revolutionary transformation of the 
conditions of life has altered the relative importance of etiological factors’ 
Since bacterial agencies have become less potent, and disturbances of nerv- 
ous functions have become a greater liability, should not we recognize the 
change? It will not be eas} Fears and worries, persistent hatred and 
resentment — what pathology have they’ Are they not manifestations of 
the psyche? And who knows about the psjche? Taught to deal with con- 
crete and demonstrable bodily changes, we are likely to minimize or neglect 
the influence of an emotional upset, or to call the patient who complains of 
It " neurotic,” perhaps tell him to “ go home and forget it,” and then be in- 
diffeient to the consequences But emotional upsets have concrete and 
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demonstrable efifects m the organism It is not to be wondered at, therefore, 
that when a patient in trouble appeals to us for aid and finds us lacking in 
sympathy and interest, he turns to faith healers, or Christian Scientists, or 
psychoanalysts, whether they be expert or not, seeking the help which he 
needs 

3 A cons'ideiahon of the physiological aspects of emotional distmhance 
discloses a way towaid itiidei standing it Patients sufifenng from emotional 
strain offer to the conventionally trained physician a dilemma, he cannot 
put his finger on any observable lesion that would yield insight into their 
troubles, nor can he use his routine methods to explore that complex and 
m)’’stei lous realm Avhere the strain seems to have its center An escape from 
this dilemma, which avoids both the demand for palpable ewdence of 
disease and also the vagueness and mysticism of the psychological healers, 
can be found, I believe, m an examination of the physiological processes 
which accompany profound emotional experience As a physiologist I 
have good reason to regard the movement of nerve impulses along the in- 
visible pathways of the brain as being no more associated with any permanent 
structural change than one would find, after I cease speaking, m the neurones 
which now innervate the muscles of my laiynx Yet, in the minute and 
mtiicate net of microscopic threads in the ceiebral cortex, easy courses may 
become established which may lead to personal disaster — which may, indeed, 
result in conduct so intolerable that society will take away from the indi- 
vidual his free action The habitual pickpocket, the incorrigible forger, the 
persistent incendiary are persons who exhibit such inwrought and estab- 
lished antisocial behavior One would look m vain for the pathology of 
their neurones, yet we must admit that their repeated crimes result from 
repetition of the same occurrences in their brains And similarly when 
typical visceral disturbances occur in regular consequence of emotional ex- 
citement — just such disturbances as can be induced by stimulating the vis- 
ceral nerves — as a physiologist I have good reason to regai d them as result- 
ing from discharge of nerve impulses due to the excitement I propose, 
therefore, that we try to keep out of the foggy lealm of metaphysical medi- 
cine and consider emotions from the physiological point of view Although 
I shall use words which designate subjective states, such as ” fear,” “ rage ” 
and others, let it be understood that I use them only as convenient abbi evia- 
tions for activities in the nervous system Throughout the discussion I 
shall be concerned with the physiological aspects of affective disturbances — 
that IS, with the nervous mechanisms which are involved Admittedly I am 
laying little emphasis on the subjective states, the glow of color and warmth, 
or the darkness of doomsday, with which emotional states may sui round 
simple perceptions or purely intellectual processes Such states I do not 
wish to “ physiologize ” Let us for the present attend to the expressive 
aspect, the “ motion ” part of the emotion 

From the physiological point of view an emotion is a typical leaction 
pattern, having in its expressive features characteristic facial and postural 



THE ROLE or EMOTION IN DISEASE 


1457 


attitudes Only a glance is needed to tell the disposition of a lost child 
sobbing for his mother, or a young tough who with clenched fist and gritted 
teeth seeks his enemy, or a thief m wild-eyed flight from an armed police- 
man Expressions of grief and rage and fear are ingrained in cerebral 
structure Just as sneezing and coughing are reflexes, provided m the con- 
genital organization of the nervous system, so likewise is emotional behavior 
One does not have to take lessons m ways of showing one’s feelings Place 
a man m danger and he is afraid, interfere with him as he satisfies some 
natural instinct and he becomes angered When the appropriate stimulus 
IS applied there is commonly a prompt response So uniform is the response 
that among different peoples, and even m lower animals, its meaning is 
understood without explanation , and so persistent is it throughout life that 
an old man’s expression of grief resembles that of a child In practically 
all respects the reactions of the body to emotion-provoking situations have 
the characteristics of simple reflexes 

4 Piofonnd emotional distmbances aie expiessed in effects on visceia 
zvlnch aie mneivated by the autonomic nervous system, and especially by the 
sympathetic division of that system If an emotional reaction is intense, 
visceial disturbances may occur which involve the entire organism The 
movements of the gastrointestinal tract are stopped, the digesti\e secretions 
are inhibited, the heart is made to beat more rapidly, the blood pressure is 
elevated by vasoconstriction in the skin and the splanchnic area the spleen 
IS contracted so that its content of concentrated corpuscles is squeezed out, 
the adrenal medulla is made to secrete adremne, blood sugar is increased 
by discharge from the liver, and sweat may be poured out on the body sur- 
face All these extensive alterations in the organism are displays of the 
functioning of the sympathetic division of the autonomic nervous system, 
whose outreaching filaments are distributed to every region of the body, 
from the hairs on the top of the head to the glands on the soles of the feet 

There is evidence, also, that intense fear, for example, may involve in 
addition the parasympathetic control This effect seems to be more mani- 
fest m the activities of the sacral division than m those of the cranial 
Emptying of the bladder and rectum and cases of emotional diarrhea at times 
of excitement belong to this group of responses 

Though there are instances of dominance of the sacral visceral nerves 
in emotionally disturbing conditions, the t)^pical and more usual effects are 
those induced by the sympathetic Simultaneously with the discharge of 
sympathetic impulses, as already noted, the adrenal medulla is made to 
secrete Since the product, adremne, cooperates with and reinforces sym- 
pathetic nerve impulses, we may say that a sympatho-adrenal system pro- 
vides the means by which, as a rule, emotional states affect the organism 

5 Emotional stimulation of the sympatho-adrenal system is useful for 
immediate physical struggle, but otheiwise may be deeply distnibing The 
overlapping and interlacing of the preganglionic fibers as they reach up and 
down the lateral chains of sympathetic ganglia indicate an arrangement for 
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extensive dischaige of neive impulses throughout the body The distri- 
bution of coopeiative adrenine in the blood stream, which is general and 
indeterminate, supports the view that normally the sympatho-adrenal or- 
ganization IS such as to allow it to work as a whole When there is intense 
excitement, that is what happens, the entire organism, as previously men- 
tioned, may be bi ought under sympatho-adrenal influence, and all the bodily 
forces mobilized for action It is noteworthy that the changes wrought 
under these conditions closely parallel the changes which occur in vigorous 
muscular effort Indeed, ivhen wq consider the age-long racial association 
of fear with the impulse to run away or escape, and of anger wuth the im- 
pulse to attack, these bodily changes at critical moments may reasonably be 
interpreted, as I have detailed elsewhere,^ as preparations for struggle, per- 
haps a supreme struggle, for existence 

There is another fundamental function of the S} mpatho-adrenal system, 
however, which is related to its emergency function and w'hich must be re- 
garded That IS its ser^ ice in preserving constant conditions, or homeo- 
stasis, m our body fluids, the blood and 1} mph ' Such constancy makes 
possible for us uniform and consistent performance of our physiological 
processes Does the temperature tend to fall and make all our motions 
slow ^ The sympathetic constricts blood vessels and increases heat produc- 
tion by discharging adiemne Does the temperature tend to rise and imperil 
the integrity of the brain ^ The sympathetic relaxes surface arteries and 
pours out sweat for cooling Is there danger of too little sugar m the blood, 
with possible convulsions and coma^ The sympatho-adrenal agency steps 
in and liberates a supply of glucose from the hepatic stores and prc\ents 
disaster Does vigorous muscular effort produce non-volatilc acid w'hich 
might overwhelm the alkaline buffer m the blood and stop all action ^ The 
sympathetic quickens the pumping of the heait, raises the general blood 
pressure, makes the blood flow faster through the laboring muscles, unloads 
extra corpuscles from the spleen, and by thus greatly augmenting the supph 
of oxygen in the needy parts, permits the non-volatile acid to be burned to 
innocuous volatile carbon dioxide and the peril is escaped 

The bodily changes in emotional excitement ma}' be considered as an- 
ticipatory of many of these dangers The forces of the oiganism arc put 
upon a war-footing But if there is no war to be waged, if the emotion has 
its natural mobilizing effects on the viscera when there is nothing to be 
done, obviously the very system which functions to preserve constancy ot 
conditions within us is then employed to upset that constancy It is not 
surprising, therefore, that fear and w'oriy and hate can lead to harmful and 
profoundly disturbing consequences 

6 The sympatho-adrenal system, though orgamced for dxffw^c and wide- 
spread action, may influence excessively separate oi gans or function^; The 
evidence for this statement is derived, not from experimental data, but from 
c inical testimony To what degree separate organs oi functions may be 
influenced without attendant implication of the rest of the sympathetic has 
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not been determined I suggest that lieie lies an interesting field for le- 
search The indications from case reports point to the possibility that an 
intense emotional shock, or prolonged emotional strain, may result in one 
or another of the viscera becoming so subject to sympathetic impulses tliat 
even slight perturbations in the daily routine will have noteworthy effects 
Among such conditions may be noted a sensitive reaction of the heart, 
seen occasionally in soldiers who have been exposed to the terrors of war- 
fare, the slightest excitement sends the pulse bounding up to 140 or 150 
beats per minute Or the vasoconstrictor center is so sensitive that the blood 
pressure jumps up 40 or 50 millimeters whenever an unhappj event is 
mentioned Emotional "dyspepsia” so-called, including disturbances of 
gastric secretion and motility, due to worry or anger , spasm of the cardiac 
and pyloric sphincters, readily undeistandable because both sphincters are 
tightened by sympathetic impulses, vaginismus, also explained by sympathetic 
innervation of the encircling smooth muscle all these are pertinent in- 
stances Perhaps most noteworthy are cases of exophthalmic goiter, in 
which the striking appearance of the patient is that of chronic fright The 
rapid heart, the sweating palms and the bulging eyes all tell a tale of in- 
creased activity of at least the upper portion of the sympathetic system 
Friedgood’s recent studies ^ in the Harvard Physiological Laboratory sug- 
gest that sympathetic impulses may act primarily on the anterior lobe of the 
pituitary and that thyroid involvement is secondary to that Whatever may 
be the way in which the disease is evolved, the evidence seems to ine over- 
whelming that a large proportion of the cases have an emotional origin 
7 The neiual basis foi emotional expiesswn ts oigamsed in the thalamic 
region of the biain The close resemblance between emotional expressions 
and simple reflexes has already been emphasized It is charactei istic of 
simple reflexes that they have their centers in the spinal cord or in the part 
of the brain which is racially most ancient, the primitive brain stem We 
have ample evidence to prove that the neurone patterns for the full display 
of the elementary emotions are organized in this part of the cerebrum As 
Bard ^ has shown, the decorticate cat, without any cerebral hemispheres, will 
snarl and bite when pinched, will crouch and run away when stimulated by a 
hissing or a loud noise, and will display characteristic mating behavior when 
appropriately stimulated Here are the typical signs of rage, fear and sexual 
excitement, exhibited after the cerebral cortex, which associates the organ- 
ism with the outer world, has been wholly removed Characteristically the 
emotional expression of decorticate animals is extreme When rage— what 
we called " sham rage ” — occurs in such a truncated creature, the sympatho- 
adrenal system is supremely active, the heart rate may double, blood sugar 
may increase five-fold, blood pressure is markedly elevated, sweat is poured 
out on the toe pads, and the hair stands erect from head to tail tip Because 
the display of typical emotional responses after decortication tends to be 
superlative, the inference is obvious that the cortex normally exerts an in- 
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hibitory influence on the lowei centeis Decoitication lifts the check and 
peimits the display to have nnhmitcd intensity 

The neural oiganization demonstrated in lowei animals is present also in 
man A unilateral tumoi in the thalamic region — i e , at the emotional level 
— may not alter a voluntaiy laugh or a voluntaiy giimace of pain, oiiginated 
in the coitex A real laugh or grimace, however, induced by proper affec- 
tive stimuli, IS unilateral Or a patient with features distorted by one-sided 
palsy will, when he laughs oi weeps because of true feeling, express his 
attitude with both sides of his face In shoit, the muscles of expiession 
aie governed from two levels— -the cortical level m the cerebral hemispheres, 
and the emotional level m the diencephalon 

Quite in accord with this evidence aie the emotional manifestations in 
man when he is chemically decorticated The pi unary stage of ether anes- 
thesia, and subjection to nitious oxide, illustrate that condition Under 
ether the patient may put up a vigoious fight, and under nitrous oxide he 
may laugh or weep In the cii cumstances voluntary or cortical government 
has been abolished, but the features of rage or pleasure or grief are still 
patterned in the emotional level 

Although there is evidence that aitificial stimulation of ceitain parts of 
the cortex can influence some internal organs, the physiological significance 
of this fact is still unknown We do know that as a rule we cannot directly 
either start oi stop the motions of the stomach, foi example, or the ac- 
celeration of the heait or an extia output of sugai from the liver Thus, 
although cortical government may prevail over that part of emotional ex- 
pression that IS seen m features and postuie, it is impotent in checking the 
effects on the viscera A man apparently calm may be “ boiling ” inside 

8 The noz'ous system ts oigamzed in iivo giand divisions opeiating 
outwaidly and imvaidly The universal distiibution of the fine nervous 
filaments to well-nigh every minute aiea within us need not be emphasized 
Stimulation of any point on the skin may send reverberations throughout the 
whole organism By means of this intricate and elaborate net of communi- 
cating fibers the multitudes of individual parts of the body are unified and 
made to cooperate 

In the cential organization of the nervous system two mam divisions 
may be distinguished There is what I have called the c i terofectwe divi- 
sion, that which by means of sensoiy receptois is impiessed by changes in the 
outer world and which by means of stiiated muscles and bony levers woiks 
outwardly to change our surroundings and our relation to them Apart 
from simple reflexes this division is normally managed fiom the cerebral 
cortex It is related to the external environment, both material and social, 
in a prodigious complex of impressions, memories, habitual reactions and 
new adjustments Through words and pictures, as symbols for objects 
and acts, the exterofective division may become a part of an indefinitely 
extensive universe And then there is the mteiofechve division This is 
the individual, personal division It is the autonomic or involuntary system. 
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alieady detailed It works mwaidl> and affects the muscles and glands of 
the visceia It is primarily concerned with the mteinal environment, the 
fluid matrix of the body, and, as already noted, normally serves to maintain 
constancy, or homeostasis, in the watery surroundings of the living parts, 
inside our dermal envelope Tendencies toward change — toward hyper- 
thermia 01 hypothermia, hypoglycemia or acidosis — promptly bring this 
division into corrective service In natural circumstances it works co- 
operatively with the exterofective division, keeping the conditions of the 
fluid matrix fit for continued activity of that division But the intero- 
fective diMsion is governed at the emotional level Again, m natural cii- 
cumstances, this division, under emotional control, cooperates with the 
exterofective division 

9 The ceiehal coi tex reives to uitei pi of the nature of outer objects and 
to dvect emotional foices when these ate hbeiated The classical experi- 
ments of Pavlov have shown that by means of its agents, the receptors on the 
body surface, the cerebral cortex analyzes the external environment and 
brings outer objects into use bi'- the organism Thus these objects acquire 
new meaning A flash of light or the ring of a bell is quite an indifferent 
stimulus until, for example, it becomes associated with feeding, whereupon 
It acquires efficacy and is known as a conditioned stimulus Then the flash 
or the ring will start the saliva flowing, an effect beyond voluntary control, 
in the parasympathetic realm Experiments on man have proved that 
stimuli can be similarly conditioned which \\ill cause responses, such as 
narrowing of the pupil and vasoconsti iction — again responses beyond vol- 
untary control, and now in the realm of sympathetic innervation It is 
evident that, although the viscera are ordinarily not under diiect cortical 
(i e, voluntary) influence, the natural reflex response can be extended by 
relating an ineffective with the effective stimulus In similar manner in- 
different objects may be made into effective stimuli for emotional reactions 
The banging of a door renews all the horror of a shell-burst and sends the 
sensitized war-victim into pitiable fright — the noise is only incidental A 
visit to a grave brings back acutely the pangs of grief — the giave as such 
IS a bit of elevated earth 

It IS by associations, acquired in experience or through veibal symbols, 
that objects become emotion-provoking In this category are zvotds, words 
which have been colored by feeling We have all heard of “fighting 
words,” those derogatory terms which, when earnestly applied to a man, 
bring anger on the instant There are also scare-words which, when care- 
lessly applied to a patient, make him anxious and apprehensive “Your 
arteries are twisted,” “ your heart is rather small,” or “ a little enlarged,” 
“ your stomach has sagged,” “ your blood pressure is high ’’—these are 
examples And then there are comfort-words, expressions which, coming 
from a trusted physician, banish fear Bj use of these symbols the nervous 
system can be played upon as though an insti ument The charlatan employs 
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them to establish conditions ^^h^ch he can cai)itah/c for his own piofit The 
wise doctoi knows how to use them as a part of his therap> 

Experimental tests show that cmotlon-pro^ oking’ associations of objects 
and symbols are established in the cciebral cortex To the decorticate dog 
the brandished stick is not a menace — it has no meaning And to the 
intact dog the stick maj mean dangei oi maj mean play, dependent on the 
way It IS used If in the woods we encountei a beai we shall not be afiaid 
on noting that it is a stuffed beat We may be \er3 much afraid if it piovcs 
to be a lue beai and advancing touard us The total situation is intei- 
preted by coitical piocesses, and in accord with the interpretation the emo- 
tional level discharges into the viscera oi not 

If the viscera are roused and the body is piepared foi struggle, the cor- 
tex once moie serves an interpreiative function It directs the response 
Bard’s decorticate cats, if stimulated by being pinched, showed signs of 
anger, but the} did not leact by biting the experimenter, instead they com- 
monly bit their own bodies Or consider feai of the bear m the woods 
Fear is attended by the impulse to escape from danger But how^ Is it 
better to lun oi better to climb a tree^ Again, in accord with the total 
situation, coitical operations determine the course to pursue 

10 The ne}vou<! system, the spcaohzcd system foi viicqiatjon of the 
body, w so ojgamccd that it may itself disuitcgiatc As a rule, vhen theie 
IS a possible antagonism between actions, the neivous contiols operate in 
such a way that the opposed actions are made recipiocal Thus when we 
contract the biceps, automatically the antagonistic triceps muscle is relaxed 
This mutual adjustment is found universally in the functioning of skeletal 
muscles which are set to work one against another, and also in smooth 
muscles which are similarly arranged 

There is a part of the nervous system, however, in which these nice 
1 eciprocations may not prevail That is where the two grand divisions 
of the system — the exterofective and the mterofective — may come into con- 
flict We have already noted the evidence that the cerebral cortex, govern- 
ing the exterofective system, exercises a check on the lowei centers where 
the emotional level is found The cortex piovides means whereby emotional 
1 espouses may be not only conditionally stimulated, but also conditionally 
inhibited Thus emotions may be set in opposition to one another Aie 
we angiy and tempted to take vengeance? The cortically associated con- 
sequence of punishment by society rouses fear in us, and our action is pie- 
^ ented Is the soldier, terror-stricken when a shell tears his “ buddie ” to 
bits, tempted to desert? If he should, a shooting squad would confront 
him , the terror is suppressed and he sticks 

These cases illustrate a process which is going on continuously No 
doubt in primitive tribes the checks on instinctive behavior are less nu- 
merous than 111 civilized communities As men have gathered in larger and 
larger groups, more and more have traditions, codes and laws been imposed 
to prevent the fiee display of certain feelings and impulsive acts Indeed, 
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the earl) }eais of life are chai actenzed by what Myerson ® has called “ the 
social conditioning of visceral activities ” The impulses to defecate and 
urinate, the pouci ful sexual impulses, strong 1} stimulated in our aphrodisiac 
world, the impulses to a\oid dangerous demands upon us and to punish 
those who ha\e mjuied us — all these impulses are as natural as breathing, 
but m civilized societ) the cortex puts a rein upon them The emotional oi 
impulsne thalamic level says “ act,” and the conditioning cortical level says 
“ no,” or ‘‘ circumstances are not appropriate,” or “ wait awhile ” A con- 
flict arises between unconditioned and conditioned impulses And thus 
w'lthm a s}stem arranged for the unification of the organism, there is 
antagonism betw'een the portion stimulated to dischaige and the portion in- 
hibiting the discharge And so-called “ tensions ” develop, because the emo- 
tional level, stimulated to discharge but held back from external expression, 
can have its iva) msidc the body The dog, restrained as he scents his 
bird, “ quivers wnth excitement,” we say The angry man, withholding his 
blow, hkewnse “ quivers with excitement ” But deeper than these surface 
showings aie the viscera, w'hich the cortex does not control There the 
impulsive emotional level, deprived of outw'ard expression, still governs 
And the disturbed processes of digestion, the disorderly action of the heart, 
the fluctuating high pressures in the arteries, the accentuated state of dia- 
betes and the interferences with menstrual function are among the con- 
sequences 

The antagonism between nervous activity of the impulsive thalamic 
level and that of the conditioning and inhibitory cortical level may result in 
phenomena which the physiologist can explain only by an inferred blocking 
of neurone pathways Such blocking might explain the paralysis of the 
shell-shocked — the so-called “ hysterical wound ” of the terrified soldier, 
w'hich resolves his conflict by taking him from danger and also by giving 
him a reason for his freedom Such blocking might likewnse account for 
the exclusion of the memory of a painful or disagreeable experience On 
the assumption that, by blocking, neurone patterns may become dissociated 
during antagonistic activities in the brain, we could understand not only 
isolated “ neurograms ” of previous events, but their ability to influence, 
uncontrolled, the interofective apparatus and its visceral effectors How 
antagonism between the two grand divisions of the nervous system could 
result in the assumed dissociation of neurone patterns is quite unknown 
The fact of dissociated memories, howe\er, is not questioned 

Conclusion 

In the foregoing exposition I have endeavored to show that a highly 
important change has occurred in the incidence of disease in our country — 
that serious infections, formerly extensive and disastrous, ha^e marked!) 
decreased or almost disappeared, and that meanwhile conditions involving 
strain in the nervous system have been greatly augmented The nervous 
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system is all-pervasive It can ha\e effects in remote and secluded portions 
of the body, far fiom any obvious lesion Because it is umveisal m its 
effects, disoiders which involve the nervous sjstem lequire consideration of 
the organism as a whole But w'ell-mgh all diseases involve the nervous 
system, because they arouse fears and anxieties and w'ori les, and these feel- 
ings are expressed m demonstrable bodily effects 

I have questioned w'hether Ave as members of the medical profession 
have been sufficiently aw'are of the altered emphasis of illness Have we 
not insisted too strongly that only such pathology as can be heard or felt, or 
tested and measured m the laboratory, is true patholog)'^ Have w'^e not 
specialized our observations so intently that we do not see the organism 
because of the organs^ Have we not institutionalized medical practice to 
such a degree that we think more of the disease than we do of the man as an 
individual and as a member of a social groups An affirmative answ^er, I 
believe, should be given to each of these questions 

The cults of mental healers, which have grown to extraordinary pro- 
portions, are probably a measure of the failuie of the medical piofession to 
consider adequately the role of emotion m producing bodily disoiders The 
practitioners of these cults, in so far as they are untrained laymen, ig- 
norant of the methods of critical diagnosis, are a menace to society Even 
if there were no other reason for us to recognize the part wdnch these prac- 
titioners undoubtedly play in restoring the morale of the depressed and the 
anxious, there is the reason that by so recognizing their services and by 
taking over those services ourselves we should be safeguarding oui fellow- 
men who are ill 

In the course of this discussion I have spoken as a physiologist The 
Avays in which fears and deep-seated hate and other intense emotional feel- 
ings can influence the organism have purposely been described in physio- 
logical terms This was done in order to make clear the point that the 
bodily effects are as understandable and can be as reasonably explained as 
clenching the flst or lifting the foot It Avas not done because I Avould 
neglect the subjective side of impressions and behavior The organism may 
be regarded as a “ mind-body ” unity, and we may quite as appropriately 
speak of conflicts in the conscious realm as Ave Avould speak of opposed im- 
pulses in neurones — they may be regarded as different aspects of the same 
operating system An attempt to speak of all psychic events in neurological 
terms is commonly called “ neurologizmg ” or perhaps “ physiologizmg ” 
But an attempt to designate as “psychic,” processes Avhich are demonstrably 
neural is quite as reprehensibly “ psychologizing ” If we agree that we are 
organized as a psycho-organismic unity Ave need not hesitate to use any 
convenient terms in mentioning any aspect of behavior or experience, for 
then we understand that these terms designate one aspect or the other of a 
living, systematic whole On that basis w'-e may consider the Ava3^s in which 
success is achieved in the treatment of emotional disorders Problems of 
deep feeling may be settled by removing the occasions for them Sup- 
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pi esscd and f oi gotten f eai s may be brought into remembrance and abolished 
by being mterpi eted Or rage and hate may be overwhelmed by an inspir- 
ing and inclusive lo\e, in the religious sense, which embraces even one’s 
enemies In all such conversions of turmoil and tiouble into serenity and 
fieedom fiom bodil} disturbance, is not the common featuie that of re- 
sohmg conflicts, of bringing haimoity where there was discord, of restoring 
a normal consistency to one’s memories and one’s attitude and behavior^ 
Perhaps our examination of the physiological antagonism which can develop 
between the coitex and the thalamic area will reveal to some how internal 
wai fare may profoundly affect the whole organism, and how a return of 
internal peace may bring miraculously a return of health and happiness 
If this excursion into physiology may have that effect, my emotional level 
would be most pleasantly affected 
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VIRUSES AND THE DISEASES CAUSED BY THEM - 

By Thomvs M Rim:rs, M D , Xczv Yoik, A" Y 

Infectious diseases are caused by certain kinds of active agents oi 
their toxins Foi convenience, or for other reasons, such agents are dn ided 
into the following groups protozoa, fungi, bacteria, spirochetes, nckettsia, 
and, finally, the viruses The viruses and their relation to disease will be 
the subject of my talk at this time 

The diseases of man that ai e known to be caused by, oi that are strongly 
suspected of being caused by viiuses are measles, Geiman measles, mumps, 
fever blisters, heipes zoster, varicella, smallpox, vaccinia, rabies, psittacosis, 
common colds, influenza, St Louis tjpe of encephalitis, Japanese B type 
encephalitis, epidemic encephalitis, tymphocytic choriomeningitis, poliomye- 
litis, lymphogranuloma inguinale, Australian X disease, louping ill. Rift 
Valley fever, yellow fever, pappataci fever, dengue fever, warts, and mol- 
luscum contagiosum 

In addition to man, lower animals, insects, plants, and even bacteria are 
subject to virus maladies Foot-and-mouth disease of cattle, hog cholera, 
canine distemper, sarcomata of chickens, fowl pox, polyhedral diseases of 
caterpillars, mosaic diseases of plants, and bacteriophagy are examples of 
virus maladies of hosts othei than man In fact, no form of life seems to 
be exempt from such diseases Since much of our knowledge of viruses 
has come from the study of diseases of hosts other than man, physicians 
must take them into consideration Consequently, I shall not apologize for 
references to work not dealing strictly with diseases of human beings 

Workers in the virus field are frequently confionted with the question, 
“ What IS there about viruses that induces investigators to set them apart 
from ordinary bacteria, protozoa, fungi, spirochetes, and nckettsia^” 
Such a question implies that all infectious diseases must be caused by agents 
falling into the well recognized groups just mentioned Indeed, certain 
workers are loath to accept the idea that infectious diseases can be caused by 
active agents possessing a nature different from those already known In 
any event, the viruses are smaller than ordinary bacteria, and the size of 
some, e g , the viruses of poliomyelitis and foot-and-mouth disease, approxi- 
mates that of certain protein molecules Furthermore, the viruses have not 
been cultivated in vitro in the absence of In mg susceptible cells, and m that 
sense they are obligate parasites 

The nature of no virus is definitely known At present, however, three 
sets of ideas seem to cover the possibilities ( 1 ) The smallest viruses, e g 
the viruses of foot-and-mouth disease and poliomyelitis, may be inanimate 
mcitants of disease transmissible in series Stanley " believes that the virus 
of tobacco mosaic is an autocatalytic substance and recently reported that he 

, , * Presented before the General Sessions of the American College of Physicians, Detroit, 
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IS able regvilail) to obtain it in crystalline foini His work is significant, 
and, if his interpretations of it are accepted, progress has been made in re- 
gard to the natnie of certain viruses (2) The medium-sized viruses, as 
exemplified b} the etiological agents of yellow fe\er and fever blisters, may 
represent forms of life unfamiliar to us (3) The iirus of vaccinia^ 
might Yell be a minute living autonomous organism or a midget in the 
miciobial world, proiided the elementary bodies Mhich are infectious and 
are composed of protein, fats, caibohydiates, and ash represent nothing but 
indi\ idual units of the ^ irus 

That the iiruses are exceedingly small and that they haie not been 
shown capable of multiplication in the absence of living cells are not suffi- 
cient reasons for considering the variety of diseases caused by them as pos- 
sessing pathological changes in common Indeed, one is repeatedly asked 
“ Wh} are smallpox, mosaic diseases, polionn elitis, sarcomata of chickens, 
and bactei lophag} — diseases with such diverse clinical pictures — grouped 
together ? ” 

It is now geiierall}’' agreed that viruses, regardless of their nature, are 
intimate!} associated with the cells injured by them In fact, they are 
believed to multiply or to be regenerated within such cells Consequently, 
It is not surprising that the \iruses exert a decided influence upon these 
parasitized cellular elements 

What effects® are produced in cells by the action of viruses^ If the 
action is not too rapid or explosive, and if the affected cells are capable of 
multiplication, the primary response is hyperplasia resulting in an overgrowth 
of tissue In certain diseases this is the chief pathological change, and 
tumors, such as the sarcomata of fowls and the papillomata of rabbits, are 
formed In other maladies, e g , smallpox and varicella, the primary stimu- 
lation with Its resulting hyperplasia is followed by a necrosis or destruction 
of the hyperplastic tissue which causes the formation of characteristic ves- 
icles and pustules Similar phenomena are also observed m bactenophagy 
in which the lysis of the bacteria is preceded by a stimulation of the cells as 
evidenced by an increased rate of their growth If the action of the viruses 
is explosive as in yellow fever and Rift Valley fever, no obvious hyper- 
plasia occuis, and necrosis of cells is the first sign of disease Finally, if 
the cells, e g , nerve cells, attacked by viruses, even though the action of the 
viruses be slow, are incapable of multiplication, the first sign of infection is 
lysis or necrobiosis of the cells Such is the case in poliomyelitis, rabies, 
and louping ill 

One might ask, “ How important a role do inclusion bodies and inflam- 
mation play m the pathological pictures caused by viruses? ” In the past, 
pathologists devoted most of their attention to these phenomena and con- 
sidered them of prime importance It is true that inclusion bodies are of 
great significance, but they do not occur in all virus maladies Inflammation 
IS seen m most v irus diseases, but it is nothing more than a secondary phe- 
nomenon appearing m the wake of cellular destruction While inclusions are 
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important and inflammation regulaity occurs m virus maladies, hyperplasia, 
hypeiplasia and sequent or accompanying necrosis, and necrosis arc the 
primary pathological phenomena of virus diseases, are common to all, char- 
acterize them, and logically permit of then segiegation, in spite of then 
diverse clinical pictuies, into the same group of diseases 

Inasmuch as it is obvious that certain viruses induce a marked hyper- 
plasia of tissues. It is easy to understand why such agents arc considered in 
discussions of the cause of cancer In spite of the gieat amount of work 
that has been carried on in this field, the relation of viius tumors to cancer 
has not been determined 

I have discussed the nature of viruses and the pathological pictures 
produced by them Now I shall take up the questions of prevention and 
treatment of virus maladies Inasmuch as quarantine measures are of little 
or no value in the contiol of this group of diseases, I shall omit a discussion 
of them and pass immediately to a consideration of prevention and treat- 
ment by means of vaccines and com'^alescent seia, questions of lively interest 
at the moment, particularly in connection with pohoni) ehtis 

There seems to be some misunderstanding m regard to the use of the 
word treatment, some physicians insist that all measuies instigated after 
exposure to an infectious agent, even though the exposed person is still well, 
constitute treatment, while others are in the habit of employing the word 
only to designate measures initiated aftei the onset of signs and symptoms 
of disease Consequently, in order to avoid confusion, I shall, m the re- 
mainder of my talk which deals with the efficacy of vaccines and immune 
sera, usually indicate at what time they are administered m relation to ex- 
posure and onset of signs of disease 

The principles underlying vaccinations are old and date back to variola- 
tion and vaccination against smallpox In variolation, the infectious agent, 
introduced into the body in a manner not usually encountered in nature, 
was supposed to produce a mild disease resulting in immunity In vac- 
cination, an altered virus m the form of cowpox was used to induce a mild 
local infection that protected against the severe malady smallpox These 
principles actuated Pasteur when he prepaied vaccines with an altered but 
active bacterium or virus The alteration of the formei agent was acci- 
dentally accomplished by prolonged cultivation of the organism on an arti- 
ficial medium, while in the case of the latter agent the change was brought 
about by repeated passages of rabic virus in rabbits which resulted in “ fixed 
virus ” Theobald Smith went one step further and showed that injections 
of killed bacteria resulted m evidences of immunity in animals receiving 
them In spite of the excellent work that has been done, we are still faced 
with the problem of the proper state of activity of viruses foi vaccines and 
the proper methods of their administration for the prevention of virus 
maladies 

It IS generally conceded that calf lymph is an efficacious means of pre- 
^entmg smallpox, but it appeals that this, the oldest and best instrument of 
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^accn)atIon, can be lmplo^ecI upon in the form of culture vaccine -virus ad- 
ministered mtiadermall}' ^ 

Pift}" jears after the introduction of antirabic vaccination, there is no 
agiecment regarding the tvpe of vaccine that should be used In certain 
places, the Pasteur type of ^acclne is still administered, in others, the Hogyes 
vaccine consisting of freshly prepaied active fixed virus is employed, ac- 
cording to the Hairis method, repeated injections of dried active fixed virus 
arc guen, finally, the Semple \accine is supposed to contain phenol-inac- 
tivated A irus 

Foi the prevention of jcllow fevei, two vaccines have been employed, 
one a formahn-inactivated virus,® the other an immune serum mixed with 
a virus altered by repeated passage through mice ® 

Psittacosis m man is not likety to occur unless the virus enters by way 
of the upper respiratory tract In view of this fact, repeated subcutaneous 
injections of full) active virus ha\e been used for the vaccination of lab- 
oratory voikers against the disease 

Recentl), poliomyelitic vnus supposedly inactivated by formalin and 
virus still active but “ attenuated ” by sodium ncmoleate have been used 
for the ^ accination of children against infantile paralysis 

Vaccines to be of value must be reasonably safe and m most instances 
should protect for more than a short period of time Completely inactivated 
viruses certainly would be the safest form in which to use them as vaccines 
for human beings However, there is no evidence that smallpox and yellow 
fever can be prevented with vaccines composed of inactive viruses Fur- 
thermore, certain workers are inclined to doubt the value of some batches 
of Semple vaccine containing inactive rabic virus, because they do not pro- 
duce pi otection m dogs against rabies Indeed, some investigators ques- 
tion whether a serviceable amount of immunity can be produced by a 
completely inactivated rabic virus, and no one expects a prolonged state of 
immunity to follow vaccination even with active virus, as is evidenced by 
the fact that each time a person is bitten by a rabid animal a course of vac- 
cination is given There is no reliable evidence that either of the 

recently used vaccines for poliomyelitis is efficacious, while there is grave 
doubt concerning the safety of one and a certain amount of apprehension in 
regard to the use of the other 

Why do inactive viruses fail to serve as efficient vaccines^ An exact 
answer to such a question is not available It may be that some viruses, 
such as that of poliomyelitis, are very poor antigens even in an active state 
Furthermore, the antigenic components of certain viruses may be so 
labile that they are altered or destroyed in the process of inactivation Fin- 
ally, viruses as a rule compose such a minute portion of the tissue emulsions 
containing them that it is not practical at present to obtain large amounts 
of them for administration as vaccines 

There is no reason to suppose that the general principles of immunity 
are not operative m virus diseases Therefore, inasmuch as it is likely that 
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most Viruses are proteins or are largely composed of proteins, one •would 
expect them to be antigenic and to produce a certain degree of immunity 
even in an inactive state provided their antigenic properties were not de- 
stroyed by inactivation and sufficient amounts were gnen In the past, it 
has not been possible to meet the pro\ isos just mentioned m regard to most 
of the virus diseases of man What will happen in the future no one knows 

Vaccines are usually given before exposure, but m the case of smallpox 
and rabies, vaccinations made after exposure may be efficacious The in- 
tubation period of vaccinia is very short and the rapidly resulting immunit) 
may prevent or modify the activity of the already implanted smallpox virus 
The incubation period of rabies is sufficiently long, four weeks oi more, to 
allow the administration of a complete course of vaccination after an indi- 
vidual has been bitten 

The efficacy of A’^accines has frequently been estimated in terms of 
serological tests, and m the case of Mrus diseases the neutralization test is 
the one that has usually been employed Unfortunately the results of 
neutralization tests made with serum from ^acclnated animals may not 
parallel resistance This is particularly true in the case of poliomyelitis 
and rabies,^® i e , vaccinated animals may possess neutralizing antibodies and 
still be susceptible, while others may be resistant m the absence of demon- 
strable antibodies Indeed, such a state of affairs may follow an obMOus 
infection with certain viruses For instance, monkeys that ha^e recovered 
from a S) stemic infection with equine encephalomyelitic v irus possess neu- 
tralizing antibodies m their blood and are s}stemicall) resistant to rein- 
fection, but their brains remain entirely susceptible to the action of the 
virus Moreover, what takes place m one host as the result of a virus 
infection may not occur in another, e g , the brains of monkeys systemically 
infected with equine encephalomyelitic virus do not become immune, while 
those of guinea pigs do become resistant under similar circumstances 
Furthermore, the events occasioned by the activity of one virus in a host 
may not parallel those induced by another active agent in the same host as 
evidenced by the fact that a systemic infection of monkeys with vaccine 
virus results in an immunity of then central neivous system, while such 
IS not the case, as just pointed out, in regard to a systemic infection with 
equine encephalomyelitic virus Consequently, at present the only adequate 
test for the efficacy of a vaccine is its ability to prevent or modify the disease 
for which it IS given in a specified host 

Before taking up the question of prevention and treatment of virus 
diseases by means of convalescent or immune sera, I shall describe two sets 
of experiments that throw considerable light upon the subject 

Sev^eral years ago it was shown in my laboratory that typical v'^accinal 
lesions developed in normal rabbit corneas that had been remov^ed from the 
animals, inoculated vvuth v^accine v irus, and cultiv ated in plasma clots in 
V itro ■“ It IS an interesting fact that pathological lesions typical of tins 
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vnus malady can be produced m vitio, and use has been made of it to m- 
^ estigate certain immunological phenomena 

Corneas weie removed from normal labbits and after inoculation with 
Aaccine virus were embedded in plasma clots obtained from labbits immune 
to vaccinia Typical vaccinal lesions with Guainieri bodies and an abun- 
dant amount of actne Mrus developed in such tissues in spite of the fact 
that m the plasma sun oundmg them there were sufficient antibodies to fully 
neutralize the virus This phenomenon is easil)' understood in the light of 
the fact that the activity of A^accine virus can not be materially influenced by 
immune substances or antibodies once it has made contact with or entered 
susceptible cells In this respect our findings are in agreement with tliose 
of Rous and Jones who showed that intracellularl}^ situated typhoid 
bacilli and red blood cells are not susceptible to such injurious agents as 
potassium cyanide and antisera 

The other set of experiments to which I referred was conducted by 
Andrewes who showed that antn accinal serum infiltrated into the shaved 
skin of a rahbit pre^ented the development of a vaccinal lesion in the treated 
skin e\en though the rirus nas inoculated immediatel}^ afterwards How- 
ever, if the virus was injected into the skin five minutes prior to the time 
that the infiltrations of immune serum were made, no amount of serum 
sufficed to pre^ent a lesion, and, if eight hours were allowed to elapse after 
inoculation, not even the size of the lesion was influenced Furthermoie, 
It was demonstrated that large amounts of immune serum, administeied 
intravenously shortly after the virus was inoculated intradermally, would 
prcA ent a generalized eruption but would exert no influence upon the lesion 
at the site of the inoculation In tins connection, it should be remembered 
that as a rule no eMdence of infection is seen during the first 48 hours after 
vaccine virus is injected into the skin of a rabbit 

The results of the above experiments clearly indicate that once a virus 
has entei ed a cell its activity can not be influenced by large amounts of anti- 
viral serum Furthermore, such findings aid one m interpreting the results 
obtained in the use of immune sera for the prevention and treatment of 
virus diseases in man 

Convalescent measles serum given to a child just before and within six 
days after exposure to measles usually prevents the appearance of evidences 
of the disease, serum administered between the sixth and tenth days after 
exposuie as a rule modifies the seventy of the infection, serum given after 
the onset of signs of infection, winch most frequently appear on tlie tenth 
day, is according to observant and critical workers without beneficial effects 

In attempts to interpret the significance of the results just described, let 
us assume that the virus of measles enters the upper respiratory tract and 
multiplies in some part not definitely determined Beginning with the sixth 
day after exposure the virus is distributed from the primary focus to dif- 
ferent parts of the body by way of the blood stream, and, from the course 
of events, it is not unreasonable to suppose that b}' the tenth day sufficient 
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Virus has been distiibuted foi the infection of most of the cells susceptible 
at that particular time m any given individual If oui assumptions aie 
correct, serum administered duiing the fiist six days aftei exposure should 
not necessarily inhibit the multiplication of virus in the piimary focus but 
should prevent its distribution and the development of illness and evidences 
of measles Moieover, serum given between the sixth and tenth days 
should prevent the distribution of that part of the viius that has not already 
been distiibuted or should hindei its entry into susceptible cells not already 
involved, and, in view of this fact, should modify the seventy of the in- 
fection but not prevent it Finally, seium administered after the tenth day 
should not be beneficial, because most if not all the cells that are to be 
affected have by that time ah eady been entered by the vii us 

Those who are familiar with measles will say, “ But the lash comes on 
the fourteenth instead of the tenth day ” That is true Viiuses, however, 
may be in cells several days before evidences of the fact become obvious 
Furthermore, according to some obseivers, a measles lash can be made 
evident by means of ultraviolet light 24 to 48 houis befoie it is detectable 
under ordinary conditions 

In tlie case of measles, many assumptions ha\e been made legardmg the 
location of the virus m the body at diffeient times duiing the course of the 
infection Unfortunately, a good expeiimental animal is not yet available 
for the testing of some of the assumptions In the case of certain virus 
diseases of the central neivous system, however, there aie suitable experi- 
mental animals fiom which accurate data ha\e been obtained regarding the 
location and concentration of the viruses from the time that they aie instilled 
into the nose until the animals die 

Fite and Webster have shown that aftei instillation of louping ill viius 
into the nose of mice the active agent is present in the biain four days befoie 
the animals evidence signs of illness 

Galloway and Perdrau found that aftei instillation of louping ill viius 
into the nose of monkeys the active agent was well distributed thioughout 
the central nervous system several days befoie the animals showed signs 
of sickness 

Hurst instilled equine encephalomyehtic vii us into the nose of mon- 
keys, saci ificed them at different times after inoculation, tested various pai ts 
of their central nervous systems for the presence of the virus, and con elated 
his findings with clinical observations made on the monkeys befoie they 
were killed According to him, all pai ts of the central nei vans system ex- 
cept the cold contained virus within 30 hours aftei the onset of fevei, and 
several houis later, at the time of the onset of nervous symptoms, even the 
lumbar cord was infectious 

Webster and Clow dropped the viius of the St Louis type of en- 
cephalitis into the nose of mice, saciificed some at diffeient times in ordei 
to test foi the piesence of virus in various parts of the brain and cord, killed 
others to determine the time of appearance and progression of lesions, and 
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allowed otheis to sicken and die in oider to determine the time of onset of 
clinical signs and symptoms The data obtained in this manner clearly 
showed that virus was present m the tissues 24 to 48 hours before the ap- 
peal ance of lesions detectable under the microscope, and that all parts of the 
biam and cord contained large amounts of virus before the animals became 
ill 

Fabei and Gebhaidt conducted similar experiments with monkeys that 
had been infected by means of mtranasal instillation of poliomyelitic virus 
Their findings indicate that b}' the fifth, sixth, oi seventh day after inocula- 
tion, at which time only an occasional rise of temperature or tremor and 
hypeiesthesia weie present and before paialysis had occurred, virus was 
distributed thioughout the central nenous system 

In view of the above mentioned results obtained by a number of w'orkers 
by means of many experiments wuth diiferent viruses in different hosts, it 
seems logical to assume that the virus of poliomyelitis by the time signs and 
symptoms of disease become obvious in infected human beings has already 
reached practically all of the nerve cells that are likely to be attacked If 
such be tlie case, then one would expect convalescent serum given after the 
onset of signs of the disease to be valueless Indeed, such expectations are 
m accord wuth the clinical findings reported by careful rvorkers who have 
used the serum for therapeutic purposes under properly controlled conditions 
both m monkeys and m human beings 

If the factors described above as being responsible for the therapeutic 
failuies of convalescent poliomyelitic serum are not operative m every case, 
there are others that enhance the likelihood that failures will regularly occur, 
such as the inability of antibodies to penetrate the blood-brain barrier and 
reach the virus in the tissues of the brain and cord Furthermore, it is 
highly improbable that antibodies in potent antisera placed in the suba- 
rachnoid space are capable of reaching virus situated in the depths of the 
brain and coid, because drainage from the subarachnoid space is as a rule 
not back into the central nervous system but into the general circulation 

In the first part of the talk, I discussed problems relating to the natuie 
of viruses and the character of lesions produced by them, while m the latter 
section I dealt with matters pertaining to the prevention and treatment of 
virus diseases by means of vaccines and convalescent or immune sera I 
have presented data of a general rather than a concrete nature in tlie hope 
of initiating a tram of thought that will lead to a greater appreciation of 
problems m the virus field and a better understanding of phenomena daily 
encountered in the practice of medicine 
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THROMBOPENIC PURPURA, AN ANALYSIS OF 

160 CASES '• 

By W M Fowler, M D , lozva City, lozua 

The present concept of tin ombopenic puipuia as a definite syiidiome 
has giadually been evol\ed and separated from the maze of hemorrhagic 
diseases In the earliest fragmental y descriptions of purpura it was noted 
in association with the pestilent fevers,’- later it was found apart from these, 
and still more recently was separated as a distinct entity A proper under- 
standing of the condition, however, awaited the discovery of the blood 
platelets b}- Donne and Arnold " and the obseivation by Denys ® and Hayem ® 
that the platelets were diminished in certain cases of purpura This featuie 
nas subsequently verified by numerous observers and forms the basis for 
the syndrome which is characterized by (1) a diminished number of plate- 
lets, (2) piolonged bleeding time but an essentially normal coagulation time, 

(3) a non- retractile clot, and (4) a positive constiictoi or arm band test 
A simple classification which is similai to that of Pratt ’’ and Rosenthal ® is 
as follo^^s 

I Idiopathic Tin ombopenic Purpura 

(1) Acute 

(2) Chronic 

II Secondary Thrombopemc Puipuia 

( 1 ) Infections 

(2) Toxins and drugs 

(3) Blood dyscrasias 

(4) Diseases of the liver 

( 5 ) Miscellaneou'- 

There are many reports of hereditary hemorrhagic diseases m the hteia- 
ture, and among these are some cases which piesent the cluneal and labora- 
tory features of thrombopemc purpura “ Although these do not con- 
stitute a large gioup, they occui with sufficient frequenc>, so that an heredi- 
tary type of thrombopemc purpura must be acknowledged 

j Since many conditions may lead to the clinical mamfesrations of purpura 
without the characteristic hematological features, and especially without a 
1 eduction of the platelets, the universal recognition of thrombopemc purpura 
as a distinct syndrome has been delayed, and there has been much confusion 
in the literature The early classifications of purpura were based purely on 
the clinical features, and this has been continued m spite of more recent and 
improved methods of blood examination The criteria given above for the 
diagnosis of thrombopemc purpura eliminate from this discussion the simple 
purpuras so common m youth and senility, the anaphylactoid purpura with 

*Recei\ed for publication Januarj 25, 1936 , 

From the Department of Internal Medicine, State Umversitj of Iowa 
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abdominal and joint manifestations (Henoch-Schonlein), the purpuras due 
to avitaminosis (scurvy) as well as those cases of purpura associated with 
vascular changes which occur with many acute infections and intoxications 

Idiopathic Thrombopenic Purpura 

The pathogenesis of idiopathic thrombopenic purpuia has given rise to 
much discussion and cannot be considered as definitely settled That the 
platelets originate from the megakaiyocytes in the bone marrow,” have a life 
of but a few days,” and are destroyed by the spleen, is quite generally ac- 
cepted They accelerate coagulation,® improve the degree of syneresis,” 
and perhaps play some pait in combating infections and in the production 
of anaphylactic reactions Their role in thrombopenic purpura is not cleai, 
and some deny the existence of this syndrome as sepal ate from those forms 
of purpuia in which the clinical manifestations are similar, but in which the 
platelets are present in normal numbers ” If we accept the syndrome as 
possible of recognition we must consider the cause of the platelet deficiency 
to determine whether it results from under-pi oduction of platelets, as oiig- 
mally proposed by Frank, or from their over-destruction by the spleen ” 
We may fuither consider the possibilities of the actual loss of platelets 
through hemorrhage, the formation of defective platelets which are remoied 
by the spleen, oi the removal of platelets from the circulation in an attempt 
to control the capillary hemorrhage For a furthei discussion of the cause 
and the effects of this i eduction m the number of platelets the leader is re- 
ferred to the work of Mackay,® Lescher and Hubble,” and De Sanctis and 
Allen The most genei ally accepted theory is that a deficiency in platelets 
is the primary feature of the condition and that bone marrow insufficienc} 
IS responsible for this deficiency The possibility has been advanced, how- 
ever, that there are two types of thiombopenic puipuia, as yet indistinguish- 
able by clinical means, one of winch is due to deficient or faulty production 
of platelets while the second i csults from their inci eased destruction by the 
spleen 

The close association of thiombopenic puipuia, aplastic anemia and 
agranulocytosis and the similaiity of many of then featuies have been em- 
phasized The three diseases have been giouped togethei undei the term 
“marrow insufficiency”®^'®® Their occurrence under similar conditions, 
their frequent asso-'iation and the origin of each of the cell types within the 
bone mariow give credence to this correlation and, in ceitain cases, cause 
difficulty in the differential diagnosis Although presenting distinct and 
separate clinical features in most instances, there are certain borderline cases 
with an overlapping of the hematological pictures, as might be expected 
when the histogenesis of the various cell types is considered 

The histologic changes in the bone mariow and spleen are varied and 
have tended to confuse lather than clarify oui concept of the pathogenesis 
Studies of the bone marrow have not been numerous in cases of idiopathic 
thiombopenic purpura, anil m those in which they have been made, the find- 
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ings ai e divergent , Those cases in which the megakaryocytes are diminished 
m numbei oi possess shrunken and pyknotic nuclei lend support to Frank’s 
theory In othei cases with an equally low platelet count, the mega- 
karyocytes of the bone mairow are present in normal numbers and show no 
morphologic changes"^’-'* This group tends to support Kaznelson’s 
theoiy’® that the bone mairow is not the seat of the primaiy disorder 
Lawience and Knutti "■* studied the bone maiiow of six patients, foui of 
these showed no abnormalities and two had a diminished number of mega- 
kaiyocytes They suggest, as did Lescher and Hubble,^” that in those pa- 
tients with 1101 mal bone marrow the primary lesion is in the spleen with a 
lesultant increased destruction of normally formed platelets, and that these 
are the patients who show improvement after splenectomy It is interesting 
to note that expei imental production of thrombopenic purpura by means of 
antiplatelet serum has led to equally divergent histological findings m the 
bone marrow 

Certain cases show hyperplasia of the marrow,'® either diflfuse or patchy, 
as a regeneiative response to repeated hemorrhages All the elements of 
the marrow may take part in the hyperplasia, even the megakaryocytes 

Examination of the spleen reveals no uniformity m the histologic pic- 
ture, so tha' the findings are not specific or diagnostic In many instances 
the spleen is essentially normal, and in others, as in two of those removed in 
this clinic there is a simple fibrosis In many instances the spleen is en- 
larged and presents endothelial cell hyperplasia of both the sinuses and 
Malpighian corpuscles ■' The lymphoid elements may be diminished, nor- 
mal, or increased, and the platelets within the spleen may be increased or 
entirely absent - Thickening of the arterial walls in the vessels to the fol- 
licles has been noted in some instances 

With such a diverse histologic picture in both spleen and bone marrow, 
one can but conclude that there is no uniform pathological change and at 
present can but speculate as to the possibility of t^\o distinct types of idio- 
pathic tin ombopemc purpura 

Secondary Thrombopenic Purpura 

An enormous number of case reports have appeared m the literature 
showing the association of thrombopenic purpura with a wide variety of 
primary disorders and intoxications One can find no feature present in 
all cases to explain the diminution in platelets so that the pathogenesis is 
just as obscure as in the idiopathic form In certain instances definite 
bone marrow pathology is present to account for the thrombopenia while 
m others a chemical or bacterial toxin which either destroys the platelets or 
inhibits their production has been hj^pothesized The bone marrow may 
be fatty or aplastic m cases of marrow insufficiency, it may be hyperplastic 
with an overgrowth of myeloid or lymphatic elements in leukemia, or may- 
show no essential histologic change m cases of infection or intoxication 
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The hyperplasia of aleukemic myelosis may be found ii a biopsy of the ster- 
num or a lymph node so that this procedure is worthy of consideration in 
obscure cases 

Clinical Features 

The clinical features are the same m both the idiopathc and secondary 
types The diagnosis of thrombopenic purpura must i est (n the laboratory 
findings of prolonged bleeding time, positive constrictor tet, non-retractilc 
clot and lowered blood platelets rather than on the clinical )icture Flem- 
orrhage into the skin, either as purpuric spots or as ecchymo“s, is the most 
characteristic feature, the former frequently appearing spontaneously vith 
successive crops of innumerable small hemorrhages on the ext emities, neck 
and upper trunk, while the latter may occur as a result of c very minor 
trauma These skin manifestations are not uniformly preseit and their 
absence may forestall the correct diagnosis Many patients ia\e hemor- 
rhages from the mucous membranes of the nose, mouth, gastrointestinal 
or gemto-unnary tracts without invohement of the skin Picfuse uterine 
hemorrhage is a frequent manifestation of this syndrome m women, and 
hemoptysis, hematuria, and ceiebral hemorrhage are not uncommon These 
hemorrhagic manifestations are so frequently present without SKin involve- 
ment that thrombopenic purpura must be considered in all cas^ of unex- 
plained hemorrhage In many of the cases which are secondary to other 
disease there are no hemorrhagic manifestations, and the diagnoses is made 
purely on the laboratory data found on i outine hematological exannination 
In other instances the hemorrhagic features overshadow the primly con- 
dition In the idiopathic variety, which is more common in females and 
usually appears early m life, there is frequently a history of having blltd oi 
bruised easily since birth 

Ihe blood picture m the idiopathic cases is that of a post-hemorrhagic 
anemia, and although certain morphological changes m the platelets have 
been described,^® they are not constant enough for diagnostic purposes 
The reduction in the number of platelets varies, but Minot" has given 
60,000 per cu mm as the critical level below which hemorrhage is apt to 
occur We have used the thrombocytocrit method of Van Allen®® for 
platelet determinations, since in our hands it has been more reliable for 
routine use than platelet counts 

Complete hematological studies have been done in 160 cases of thrombo- 
/'' pcuic purpura Of these, 17 were found to be of the idiopathic type, and 
143 were secondary thrombopenic purpura The further subdivision of 
these groups is best shown in the following tabulation The subgroups will 
then be discussed separately 


Analysis of Cases 

I Idiopathic Thrombopenic Purpura 17 

(1) Acute , 

(2) Chrome 
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II Secondcir\ Thrombopenic Purpuia 143 

(1) Infection 25 

(2) Toxins and drugs 6 

(3) Blood dyscrasias 81 

Lymphatic leukemia 18 

Lympiioma 11 

Myelogenous leukemia 15 

Aleukemic mjelosis 7 

Acute (stem cell) leukemia 1 

Pernicious anemia 14 

Aplastic anemia 11 

Familial hemoljtic icterus 1 

Acquired hemolytic icterus 1 

Anemia of pregnancy 1 

Idiopathic hypochromic anemia 1 

(4) Liver disease 12 

(5) Miscellaneous 19 


Secondary Thrombopenic Purpura 
Blood Dyscrasias 

Leukemia Under the heading secondary thrombopenic purpura the 
largest group, 81 cases, was associated with disease of the hematopoietic 
system, and of these leukemia was the most frequent There were 18 cases 
associated with lymphatic leukemia, in four of which it appeared as a ter- 
minal event in the chronic, slowly progressing form in adults The other 

14 cases occurred m association with the more acute rapidly progressing 
lymphatic leukemia of childhood, nine of which were m the subleukemic 
state described by Abt and Hyland®^ There were 15 cases of myelo- 
genous leukemia complicated by thrombopenic purpura In the early stage 
of myelogenous leukemia the platelets are not infrequently increased in 
number, so that the complication occurred as a terminal event in the chronic 
cases but appeared early m the course of the acute forms Thrombopenic 
purpura was present in each of the seven cases of aleukemic myelosis which 
we have studied, and the resultant hemorrhagic tendencies were the pre- 
dominant feature of the illness One case of acute blast cell leukemia was 
accompanied by this syndrome It is apparent that thrombopenic purpura 

15 most apt to appear in the acute rapidly progressing forms of leukemia, 

but may occur as a terminal event in the more chronic forms It very defi- 
nitely adds to the gravity of the prognosis inasmuch as it signifies a more 
rapid course In some instances the hemorrhagic features are the mo,t 
striking part of the clinical picture, giving rise to difficulties in diagnosis , 
especially in the aleukemic forms in which the blood picture is not diag- 
nostic Examination of the bone marrow either by biopsy or sterfial 
puncture may be necessary for a correct interpretation / 

Lymphoma Thrombopenic purpura was a less frequent complication 
m the other forms of lymphoma than was true of lymphatic le^emia 
Eleven cases were found, four of which occurred with the sclerosing type 
(Hodgkin’s disease) and seven with the lymphoblastic and Ijnnphocytic type 
without leukemia Although not a common causative agent, these diseases 
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must be considered as possibilities when thrombopenic purpura appears, even 
though splenomegaly and lymphadenopathy are not prominent The pres- 
ence of this complication adds to the gravity of the prognosis, since it ap- 
pears more commonly m the rapidly piogressing forms or as a terminal 
feature m the chronic cases 

Pei melons Anemia In 14 patients thrombopenic purpura was found 
associated with pernicious anemia, a much lower incidence than with leu- 
kemia In none of these patients were the hemorrhagic features of pui- 
pura clinically apparent except for a tendency to bruise more easily than 
normal or to bleed more readily from slight trauma, and the syndrome was 
discovered only by routine blood examinations A reduction m the platelet 
count IS a characteristic feature of pernicious anemia, and it is surprising 
that thrombopenic purpura does not occur more frequently with this disease 
This complication did not influence the course nor the prognosis of per- 
nicious anemia, and with an induced remission the platelets returned to a 
normal level One case of thrombopenic purpura was found m each of the 
following conditions, in none of which did it produce any clinical manifes- 
tations acquired hemolytic icterus, familial hemolytic icterus, idiopathic 
hypochromic anemia and anemia of pregnancy 

Aplastic Anemia There were 11 cases of idiopathic aplastic anemia, 
seven adults and four children, in which thrombopenic purpura was presen't 
The clinical manifestations of purpura were present in all but one of these 
cases, and frequently were the predominant feature The diagnosis of 
aplastic anemia was verified by necropsy in three of the patients who died 
in the hospital There were certain borderline cases in which it was difficult 
to differentiate between idiopathic thrombopenic purpura and aplastic 
anemia, but in all of the above cases the anemia seemed to be the pnmar}^ 
feature, appearing before the hemorrhagic features rather than being de- 
pendent on the loss of blood The association of the two conditions is al- 
most constant in the late stages of aplastic, anemia, and the sevcie hemoi- 
rhages hasten the end in most instances 

Liver Disease 

Various forms of liver disease are well recognized as a cause of throni- 
bopenic purpura, and 12 such instances were encountered m this series 
The mechanism by which the platelets aie affected is not known although 
with the seat of fibrinogen formation m the liver, it is not surprising to 
find changes in blood coagulation and syneresis The clinical featuies of 
purpura were prominent in only one of these patients, and spontaneous 
hemorrhages did not appear m the otheis in spite of the presence of lab- 
oratoiy features of the syndrome The appearance of the complication, 
regardless of the severity of its manifestations, adversely affected the prog- 
nosis In this group there were seven cases of Banti’s syndrome, one of 
which was syphilitic in origin, four cases of portal cirrhosis and one of 
syphilis of the liver 
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Toxins and Drugs 

A review of the literature reveals that thrombopenic purpura is fre- 
quently the result of the administration of various drugs, and cases have 
been reported after arsphenamine,®* bismarsen,®^ gold,®® quinine,®® bismuth,®' 
and iodine ®® In the present series only six similar instances were found 
' Three appeared with the administration of arsenic, two followed the ap- 
plication of organic hair dye, and one was associated with chronic benzol 
poisoning In all of this group the associated anemia was severe and of 
the aplastic type 

Miscellaneous 

Among the miscellaneous diseases there weie many entirely unrelated 
conditions giving rise to this complication Included in the group Avere four 
cases of carcinoma, tAvo of the breast and one each of the stomach and 
pancreas Three of these had given rise to AVidespread metastasis AVith 
bone involvement, Avhile the one arising in the pancreas had no demonstrable 
metastatic lesions There Avas one case of extramedullary myeloblastoma 
Avithout eAndent bone mvoDement and one case of melanosarcoma One 
patient Avith m}xedema presented this syndrome, as did one Avith Graves’ 
disease Avho had not received iodine There Avas one case of chronic 
, glomerulo-nephritis A roentgen-ray technician dcA^eloped the typical lab- 
oratory features of this syndrome together with a mild degree of anemia, 
although there were no hemorrhagic manifestations With greater pre- 
cautions against exposure to roentgen-rays the blood returned to normal 
A patient Avith xeroderma pigmentosum developed the typical features of 
\ aplastic anemia, agranulocytosis and thrombopenic purpura, Avith severe 
hemorrhages from the nose, mouth and gastrointestinal tract At autops)’’, 
hoAvever, no aplasia of the sternal or rib marroAV Avas apparent 

There Avere eight cases on Avhom no additional information Avas aA^ail- 
able so that the primary lesion, if an)^ is unknoAAm No cases AA'-ere found 
in Avhich an allergic reaction Avas responsible for the thrombopenia, although 
such cases are numerous m the literature and it has been demonstrated that 
the administration of an allergen to a susceptible individual produces a 
distinct drop in the platelet count ®'’ 

Infection 

The importance of infection as an etiological agent m secondar) throm- 
bopenic purpura has been repeatedly emphasized, and the eradication of foci 
IS recognized as an essential feature in the treatment of the idiopathic cases 
In many instances it is difficult to evaluate Avith certainty the role Avhich in- 
fection plays in the etiologj' In the present series there Avere 25 patients 
in whom it Avas felt that infection Avas undoubtedly the cause Only six 
of these occurred in adults, tAvo of Avhom had subacute bacterial endocarditis 
and one had broncho-pneumonia One male, aged 27 , had repeated attacks 
of gonorrheal urethritis AVith a subsequent arthritis and prostatitis Epi- 
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sodes of purpura and hemorrhage appeared with the acute exacei bations o 
urethritis, and in addition to the characteristic findings of thrombopeni 
purpura there was a modern anemia and agranulocytosis At necrops’ 
there was no evidence of aplasia of the bone marrow In one patient, ; 
female aged 34, severe nasal, gingival and uterine hemorrhages, togethe: 
with an extensive purpuric eruption, followed immediately an acute uppe; 
respiratory infection On admission to the hospital the specific laboratory 
features of thrombopenic purpura were present, and the gums were sc 
swollen and bloody as to suggest leukemic infiltration Biopsy of botl 
gums and bone marrow presented a normal histologic picture One yeai 
later the blood was normal in every respect and there had been no recurrence 
of the hemorrhagic features Another girl, aged 17, had repeated episodes 
of purpuric eruption for four years and more recently had two severe epi- 
sodes of hemorrhage The first appearance of purpura was immediately 
after diphtheria so that it was difficult to determine whether the infection 
was the primary etiological factor or whether the infection merely pre- 
cipitated the onset in a patient with potential or latent idiopathic thrombo- 
penic purpura 

Infection as an etiological agent plays a more important role m children 
than in adults, and 19 cases secondary to infection were found m patients 
under 14 years of age In one child miliary tuberculosis not only caused 
the typical laboratory and clinical features of thrombopenic purpura but 
also a differential blood picture almost indistinguishable from lymphatic' 
leukemia Necropsy examination revealed a generalized miliary tubercu-l 
losis with involvement of the bone marrow Tuberculosis appears m the 
literature as a frequent causative agent and has even been suggested as the 
lesponsible agent m most cases of the idiopathic form One typical 
example of thrombopenic purpura with severe hemorrhages occurred during 
the course of epidemic parotitis and one during an acute infectious enteritis 
Three cases were associated with septicemia, a condition which is prone to 
produce not only this syndrome but also an aplastic anemia, and it is diffi- 
cult at times to determine whether the septicemia was the primary factor or 
occurred as a terminal event There were five cases which appeared in 
association with measles, either during the period of eruption or during 
convalescence Acute upper respiratory infections were most common in 
producing this syndrome m children, and there were eight cases m which 
the ears, tonsils or sinuses were involved It is more commonly associated 
with an acute infection but occurs also with chronic forms Acute exacer- 
bations of the infection may cause recurrent attacks of hemorrhage as in 
one SIX year old boy who had repeated hemorrhagic episodes over a period 
of a year, each accompanying an acute exacerbation of otitis media In 
none of the cases secondary to infection which we have been able to follow 
has there been a recurrence of symptoms after eradication of the infection 
Ihis propensity of infection to cause thrombopenic purpura supports the 
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contention that all obvious foci should be removed even in those patients 
with an apparently idiopathic form 

Idiopaihic Thrombopenic Purpura 

The diagnosis of idiopathic thrombopenic purpura must rest not only on 
the presence of the characteristic laboratory and clinical manifestations, but 
also on the rigid exclusion of all diseases which may cause the secondary 
form Certain cases, especially m elderly patients with no preceding evi- 
dences of hemorrhage, are undoubtedly considered as idiopathic only be- 
cause of our inability to locate the primary trouble Remissions can be in- 
duced by blood transfusion in the majority of idiopathic cases and should be 
done as a diagnostic as well as therapeutic measure before more radical pro- 
cedures are undertaken In the acute fulminating type, which is frequently 
fatal in spite of blood tiansfusions, splenectomy is usually of no avail so 
that the delay foi diagnostic purposes is justifiable 

Seventeen cases m this series were considered to be idiopathic in origin, 
nine occurring m adults and eight m children under 14 years of age 
Among the adult cases, one, a female aged 24, was acutely fatal, the first 
episode of hemorrhage being uncontrollable by any means at our disposal 
One male, aged 38, had bruised easily for many years but had no hemor- 
rhages or purpuric spots until two years before admission to the hospital 
The bleeding at this time was easily controlled by transfusion, and further 
therapeutic procedures weie postponed so as to determine the subsequent 
course There have been no recurrences as yet One male, aged 50, had 
recurrent hemorrhages for 38 years, and two other elderly patients gave his- 
tones of intermittent hemorrhages and purpura of many years’ duration 
The same history of recurrent hemorrhages and purpura was obtained m the 
younger adults, so that m all cases the actual onset of symptoms was m child- 
hood or early adult life Splenectomy was not performed in any of this 
group 

The ages of the children with idiopathic thrombopenic purpura ranged 
from four to 14 years and were equally divided between males and females 
Iwo of these eight cases were of the acute type One of these died of 
cerebral hemorrhage soon after admission The bleeding was controlled 
in the other acute case, she returned home and m the subsequent 12 months 
has had no recurrence except a mild epistaxis during the course of measles 
The remaining six cases were of the chronic type and gave histones of 
hemorrhage or of bruising easily for from one to se\ eral years, and in one 
instance, in a boy of six, these features had been noted b} the parents sin^^ 30 s 
birth One chronic case, on which a splenectom} was advised, but wa^- ^ 
fused by the parents, died after returning home Transfusions were 1932 , Kxmi, 46 = 
to all patients in this group to control the hemorrhage, and the im 
response was good in all instances except one case that died of 
hemorrhage Foci of infection were eradicated when present a* 
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tomy was pei formed on thiee patients Two of these three patients were 
subsequently followed and there has been complete disappearance of symp- 
toms The histologic pictuie in one spleen was normal while the other two 
showed only simple fibrosis Two of the patients who did not have a 
splenectomy have had no recurrence of symptoms m the year which has 
elapsed since they were discharged from the hospital 


Treatment 


The tieatmeiit of secondary thrombopenic purpura depends entirely upon 
the piimary condition, and in those cases in which this can be eliminated the i 
puipunc manifestations disappear The prognosis in those cases associated I 
with infections, pernicious anemia and other conditions responding to J 
therapy, is good whereas little can be accomplished in the others For im- m 
mediate control of the hemorrhage transfusion of whole blood is indicated, t 
either intramuscularly, or preferably intravenously This is effective in f 
many instances although in those with acute leukemia, aleukemic myelosis \ 
and aplastic anemia, it usually has but little effect Various coagulants and \ 
hemostatics have been tried but are of little avail, and we have found no 
case in which these were entirely successful Since splenectomy is acutely 
fatal in many of these cases and of no avail in the others, the necessity of an 
accuiate diagnosis cannot be stressed too strongly 

There is no universal agreement as to the proper treatment of the idio- 
pathic form of thrombopenic purpura Since infections play so prominent a 
idle in the production of the secondary forms as well as precipitating attacks 
in the idiopathic variety, they should be eradicated when present regardless 
of whether they are definitely related to the symptoms or not Special 
diets, high vitamin intake and calcium salts have been advocated but a 
specific effect has not been definitely proved Antivenin^® has been used 
with some success and snake venom has been recommended for its tern- i 

porary hemostatic effect Peptone shock therapy has been advocated r 


and we have experienced some success m certain hemorrhagic diseases by 
sensitizing the patient to horse serum and then producing an anaphylactic 
reaction The use of roentgen-rays over the spleen has been found to be 
of only temporary value and ligation of the splenic artery has been pro- 
posed but not generally accepted 

Splenectomy should be considered in the idiopathic form only when the 
diagnosis has been established with absolute certainty Many of these cases 
lit, tend to improve spontaneously with advancing age, and the symptoms may 
has tjpmpletely or almost completely disappeai in adult life so that removal of 
7 his unnecessaiy In other cases the hemorrhage is not sufficient 

rrant splenectomy, even at the onset of the illness Since remissions 
induced in practically all cases of idiopathic thrombopenic purpura, 
of transfusion, it is best to watch the patient through one or mold 
determine the severity and frequency of the hemorrhages If 
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they are severe and show no evidence of diminishing- intensity, the spleen 
should be removed during a quiescent period The operation carries a high 
mortality in the acute stages so that it is justifiable to attempt to carry the 
patient through this stage by transfusions Splenectomy may produce a 
complete cure, an amelioration of symptoms, or the condition may recur 
with equal seventy At the present time there is no definite criterion on 
which to base the prognosis following splenectomy, although it is hoped that 
sternal biopsy or puncture may eventually gi\e this information The opera- 
tion is best withheld until it has been determined whether the attacks are 
becoming more severe, until the effects of transfusion have been noted and 
until the effectiveness of eradication of focal infections has been determined 
Spence,^^ in recording the results of splenectomy in 101 cases, found good 
results in 90 9 per cent of the chronic and 16 6 per cent of the acute cases 
Whipple collected 81 cases and found 6 deaths among 73 chronic cases 
and 7 deaths in 8 acute cases Sixty-one patients were followed postopera- 
tively and 51 had good results, 4 were fairly successful and 6 were not 
relieved It has been repeatedly emphasized that protection against in- 
fections IS an extremely important feature m the postoperative care of the 
patient 

Summary 

One hundred and sixty cases of thrombopenic purpura have been studied 
with respect to the etiology, prognosis and treatment It was found that 
143 of these cases were of the secondary type 

The importance of infection m the etiology of secondary thrombopenic 
purpura and its significance as a precipitating factor m the idiopathic cases 
have been emphasized 

The diagnostic difficulties have been mentioned, and the importance of an 
accurate diagnosis and of a proper period of observation prior to splenec- 
tomy m all cases is stressed 
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THE THERAPEUTIC EFFECT OF SOLUTION OF 
POTASSIUM ARSENITE IN CHRONIC MYE- 
LOGENOUS LEUKEMIA = 

By D J Stephens, M D , and John S Lawrence, M D , 
Rochester, New Yoik 

For many years roentgen theiapy has been the most satisfactory methc 
of treatment of the chrome leukemias It is generally agreed that life i|: 
not materially prolonged by irradiation, but in favorable cases symptomatu : 
and hematologic improvement occurs for variable periods of time Some: 
patients experience uncomfortable reactions to treatment, others become 
refractory to irradiation, and occasionally an alarming depression of the 
red and white blood cells occurs In the absence of specific forms of 
therapy for the disease, there is need of other palliative measuies which may 
be used in place of, or m conjunction with, roentgen therapy Interest in' 
the use of solution of potassium arsenite was revived m 1931 by the reports 
of Forkner and Scott ^ " These authors observed striking symptomatic^ 
and hematologic improvement in nine of ten cases of chiomc myelogenous^ 
leukemia, tieated for short periods of time with toxic or subtoxic doses of 
solution of potassium arsenite (Fowler’s solution) During the past three 
years several reports discussing the treatment of leukemia have contained 
brief mention of arsenic as one of the useful drugs in the treatment of 
chronic myelogenous leukemia, but detailed confirmation of these observa- 
tions has not appeared in the available literature j 

Material for this report consists of seven patients with chronic myelog- ] 
enous leukemia treated with one or more prolonged courses of solution of | 
potassium arsenite, and observed for peiiods of from several months to thiee 
years In five patients, arsenic therapy has been supplemented by roentgen 
treatments In general our conclusions confirm and amplify those of Fork- 
ner and Scott 

Except for short peiiods of observation in the hospital, patients were 
followed either in the office or the Out-Patient Department, where fi equentj 
clinical and hematologic observations were made Differential blood count: 
were made in films prepared on cover slips, stained with Wright-Giems, 
stain Schilling’s classification of the leukocytes was used In the figun 
both the myelocyte and the juvenile of this classification are included * 

“ myelocytes ” Solution of potassium arsenite was given in rapidly f 
creasing doses until toxic symptoms appeared, subsequent dosage \f 
regulated as necessary to maintain a subtoxic level of the drug Iron, w’ 
given, was prescribed in the form of 12 Bland’s pills oi six grams of f^^^ 

* Received for publication January 31, 1936 

From the Department of Medicine, School of Medicine and Dentistry, Univers 
Rochester, and the Medical Clinic of the Strong Memorial and Rochester Municipal 
pitals, Rochester, New York 
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ammonium citrate daily Roentgen-raj^ treatments, as indicated in roentgen 
units, were given over the spleen or chest The couise of each patient will 
be discussed briefly in relation to an accompanying chart, m which changes 
m the hemoglobin, the red and white blood cell counts and the differential 
counts are shown Non-essential details are omitted from the case reports 

Case Reports 

Case 1 D S a 58 year old salesman, was admitted to the Strong Memorial 
Hospital on February 2, 1934 During the previous six months he had noted fatigue, 
shortness of breath on exertion and loss of 15 lbs in weight For about one month 
before admission to the hospital there had been intermittent abdominal pain, weakness, 
anorexia and pallor Two weeks previously his physician had found a white blood 
cell count of 167,000, had made a diagnosis of leukemia and prescribed Fowler’s 
solution in doses of 10 drops three times daily The development of conjunctivitis 
of the right eye prompted his admission to the hospital 

In 1931 a diagnosis of coronary occlusion had been made This was followed 
by thrombophlebitis m the right leg, which incapacitated him for a period of about 
SIX months A white blood cell count of 16,000 was noted during this illness 

On examination the patient appeared chronically ill, was pale and apparently had 
lost weight recently He had an acute catarrhal conjunctivitis on the right There 
were several small retinal hemorrhages The edge of the spleen was palpable 8 
centimeters below the costal margin The liver edge was felt 8 centimeters below 
the costal margin and was tender There was a moderate degree of benign prostatic 
hypertrophy 

Laboratory findings Blood hemoglobin 6 4 gm per 100 c c , red blood cells 1,990,- 
000 per cu mm , white blood cells 193,000 per cu mm The differential leukocyte 
formula was as follows eosinophiles, 1 per cent, myeloblasts, 1 5 per cent, myelocytes, 
37 per cent, juveniles, 2 per cent, stab neutrophiles, 2 5 per cent, segment neutrophiles, 
52 5 per cent, Ijmphocytes, 1 5 per cent Platelets were abundant Blood non-protein 
nitrogen was 61 mg per cent, uric acid, 4 76 mg per cent, serum albumin, 4 72 gm 
per cent, serum globulin, 2 2 gm per cent, creatinine, 2 6 mg per cent Basal meta- 
bolic rate was plus 31 per cent The urine showed a small amount of albumin, an 
occasional granular cast and red blood cell The electrocardiograph showed left axis 
deviation, without other abnormalities 

The conjunctivitis subsided within a few da>s During February three doses of 
deep roentgen-ray therapy were gnen over the spleen and chest A moderate drop 
in the total leukocyte count occurred but there was no change in the percentage of 
immature cells and no clinical improaenient Shortly after admission to the iiospital 
the patient developed difficult in urination, presumably due to prostatic obstruction 
On February 21, the blood non-protem nitrogen vas 92 mg per cent, creatinine, 6 2 
mg per cent, uric acid, 8 7 mg per cent Detailed studies of kidnev function were not 
done because of the precarious condition of tlie patient 

On March 7, two weeks after the last roentgen-ray treatment, weakness, fatigue 
and dyspnea had increased, the total leukocjte count had risen to the pre\ious leiel 
and the anemia had become more se\ere No change had occurred in the size of the 
spleen or Iner The urinarv sjmptoms had disappeared biu the non-protein nitrogen 
was 75 mg per cent, creatinine, 5 3 mg per cent, uric acid, 7 8 mg per cent At This 
time the administration of Fowler’s solution was begun 

On April 13, arsenic was discontinued because of luusta and \oniiting, which 
subsided within a few dajs At this time the leukoc\te count was 15 200 per cubic 
millimetei, of which oiilj 9 per cent were immature cells The strength and appetite 
had mipro\cd, and he had gained weight during the period of arsenic therap\ ] l,erc 
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had been some deci ease in the size of the spleen There had been no urinary symp- 
toms, and urinalysis showed no abnormalities On April 23, the blood non-protein 
nitrogen was 48 mg per cent, uric acid, 4 0 mg per cent An increase in the reticu- 
locytes, which reached 12 per cent, was followed by striking improvement in the 
anemia The administration of iron in the form of 12 Blaud’s pills per day was 
begun on April 26, and he received a blood transfusion on May 2 It should be noted 
that the reticulocyte response and the increase m hemoglobin and red blood cells 
occurred before the institution of the latter procedures 

In May, because of return of the leukocyte count and percentage of immature 
cells to a high level, the administration of Fowler’s solution was resumed Clinical 
improvement continued, he gained further weight, and there was no significant change 
in the level of blood non-protein nitrogen or uric acid There was again a gradual 
decrease in the total white blood cell count to a value but little above normal The 
decrease in percentage of immature cells was less striking In July, Fowler’s solu- 
tion was again discontinued because of weakness, anorevia and diarrhea These 
symptoms disappeared within a few days There had been little change in the size 
of the spleen Without therapy the leukocyte count rose again and remained high 
In spite of a moderate degree of anemia, he felt quite well, without undue fatigue or 
weakness, during the next four months Treatment was omitted during this period 
because of the satisfactory clinical condition 

In December he was again admitted to the hospital with fever and respiratory 
difficulty of a few days’ duration There were signs of pneumonia of the lower lobe 
of the left lung The spleen was somewhat larger than it had been previously At 
this time the blood non-protein nitrogen was 110 mg per cent, uric acid, 10 7 mg per 
cent , creatinine, 5 0 mg per cent The patient died, apparently as the result of pneu- 
monia, a few hours after admission to the hospital 

The autopsy findings were characteristic of chionic myeloid leukemia All bone 
marrow sections showed marked myeloid hyperplasia There were extensive myeloid 
infiltrations in the spleen, which weighed 2175 grams, in the liver, which weighed 
3800 grams, and in the kidneys Bronchopneumonia was present in both lungs 
Canalization of an old thrombus in the right femoral vein had occurred There was 
nothing to indicate that the typical pathologic picture of chronic myelogenous leu- 
kemia had been altered by the previous arsenic therapy 

Case 2 M V , a 24 year old housewife, was first seen in the Out-Patient De- 
partment October 23, 1933 complaining of abdominal pain of an indefinite nature 
During the pievious year she had lost about 15 pounds in weight For about two 
months she had noted “ weakness of the eyes ” and had been unable to read or sew 
There had been some fatigue on exertion but no limitation of activity 

Examination showed moderate pallor, no glandular enlargement Ophthal- 
moscopic examination revealed bilateral papilledema The retinal veins were en- 
gorged and tortuous, of irregular caliber, in some aieas they were barely visible 
There were several old retinal hemorrhages The spleen was enlarged, extending to 
the right of the umbilicus with its lower border palpable 22 cm below the costal 
margin 

Blood hemoglobin was 8 9 gm per 100 c c , red blood cells, 2,750,000 per cu mm , 
white blood cells, 322,000 per cu mm Differential formula was as follows baso- 
philes, 1 5 per cent, eosinophiles, 2 per cent, myelocytes, 46 5 per cent, juveniles, 8 
per cent, stab neutrophiles, 18 5 per cent, segment neutrophiles, 22 per cent, lympho- 
cytes, 1 5 per cent One nucleated red blood cell per 100 leukocytes was found 
Platelets were abundant 

Within two weeks after staiting Fowlei’s solution the eyes had unproved, 
strength had returned and the abdominal discomfort had diminished There was 
gradual decrease in the total leukocyte count and percentage of immature cells The 
anemia improved The spleen giadually became smaller and in May 1934 could not 
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be felt The eyegrounds became normal m appearance and remained so From 
February 1934 until the time of her death, almost a year later, the patient was without 
symptoms except those attributed to mild arsenic intoxication, which occurred from 
time to time For a period of 10 months before death the leukocyte count was within, 
or slightly above normal limits and the immature cells remained below 5 per cent 
During the period of arsenic therapy, which was continued in subtoxic doses without 
interruption for 15 months, a diffuse, tan colored pigmentation with some dryness of 
the skin appeared and persisted over the entire body 

During the latter part of January, the patient died at home, of pneumonia, after 
an acute illness of three days’ duration Autopsy was not done 

Case 3 J L , a 54 year old retired miller, was admitted to the Strong Memorial 
Hospital December 29, 1932 complaining of weakness and fever He had suffered 
from fatigue and general malaise for about six months For the past six weeks he 
had been weak, tired and “ feverish ” He had had drenching night sweats, anorexia, 
dyspnea on slight exertion and had lost 25 pounds in weight 

On examination, the temperature was 39° C He appeared chronically ill and 
had evidently lost weight There were small soft Ij'mph glands in each axilla There 
were small hemorrhages in each ocular fundus and one small petechial hemorrhage in 
the left buccal mucosa The spleen extended six centimeters below the costal margin 

Blood hemoglobin was 10 5 gm per 100 c c , red blood cell count was 3,700,000 
per cu mm , white blood cell count was 91,600 per cu mm The differential leuko- 
cyte formula was as follows basophiles, 2 per cent, eosinophiles, 4 per cent, myelo- 
cytes, 30 per cent, juveniles, 12 5 per cent, stab neutrophiles, 11 5 per cent, segment 
neutrophiles, 35 per cent, lymphocytes, 4 per cent Platelets were present in normal 
numbers 

Two doses of deep roentgen-ray therapy, totalling 350 roentgen units given over 
the spleen, resulted in a marked reduction in the total leukocyte count and in the 
percentage of immature cells There was gradual clinical improvement, with increase 
in strength and disappearance of fever Additional roentgen-ray therapy was given 
in January and February In February 1933, the administration of Fowler’s solution 
was begun and was followed by further improvement In March the spleen was 
barely palpable The patient returned to work and remained symptom free for several 
months 

In September 1933 while still taking Fowler’s solution, fatigue, weakness, chills 
and fever, and splenomegaly returned A single roentgen treatment was followed by 
disappearance of the above symptoms for several months In October, toxic symp- 
toms necessitated reduction of the dose of Fowler’s solution, which was finally dis- 
continued in January 1934 During the next four months the patient received four 
roentgen-ray treatments because of weakness, fatigue, fever and increase in the leuko- 
cyte count and immature cells Each treatment was followed by temporary improve- 
ment in symptoms and in the white blood cell picture The anemia became pro- 
gressively more severe A temporary rise in red blood cells and hemoglobin fol- 
lowed a transfusion early in May 1934 The patient died at home early m June 1934 
Autopsy was not done 

Case 4 E G, a 51 year old housewife, was admitted to the Strong Memorial 
Hospital on January 22, 1935 For about 18 months she had noted increasing fatigue, 
slight pallor and some dyspnea on exertion Five weeks before admission to the 
hospital there had been an acute illness characterized by fever, malaise, sore throat 
and non-productive cough During this illness her physician found a white blood 
cell count of 80,000 and made a diagnosis of leukemia A single dose of roentgen-ray 
therapy had been given, followed by reduction m the white blood cell count to 41,000 
Fowler’s solution was prescribed in doses of 15 drops daily During the last few 
days before admission to the hospital an itching eruption had appeared in both 
inguinal regions 
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Physical examination showed a maculo-papular, erythematous eruption m tlie 
right axilla, in the pubic and inguinal regions, and over the labia majora The edge 
of the spleen was palpable under the costal margin 

Blood hemoglobin was 9 75 gni per 100 c c , red blood cells 3,090,000 per cu mm , 
white blood cells 22,900 per cu mm The differential leukocyte count was as follows 
basophiles, 3 per cent, eosinophiles, 8 per cent, myelocytes, 7 5 per cent, juveniles, 7 5 
per cent , stab neutrophiles, 6 per cent , segment neutrophiles 59 5 per cent , lympho- 
cytes, 4 5 per cent Platelets were plentiful 

A single dose of roentgen-iay therapy was given over the perineal and supra- 
pubic regions It was thought at the time that the skin lesions might be a form of 
leukemia cutis Subsequent observations, however, indicated that the eruption was an 
arsenic dermatitis and that the blood picture had been favorably influenced by the 
previous arsenic therapy lion and Lillj^’s liver extract No 55 were prescribed 
During the following month, the skin lesions completely cleared but weakness and 
fatigue continued and the total leukocyte count and percentage of immature cells 
inci eased The administration of Fowler’s solution lesulted in a striking diminution 
in the number of leukocytes and percentage of immature cells, fatigue and weakness 
were markedly improved However, symptoms of arsenic toxicity appeared, and 
were accompanied by an itching skin eruption similai in character and location to that 
previously obseived This became so bothersome that Fowler’s solution had to be 
discontinued, two weeks later the skin lesions had disappeared 

Without arsenic, the leukocyte count rose rapidly, the percentage of immature cells 
increased, the anemia again became more severe, and fatigue and weakness returned 
A single dose of roentgen-i av therapy m May resulted in a seveie reaction with pros- 
tration, increased weakness, anorexia, nausea and vomiting for several days A 
smaller dose of roentgen-ray therapy two weeks later resulted in a similar but less 
marked reaction The administration of Fowler’s solution was again started on May 
20 and continued in subtoxic amounts Although the changes in the white blood cell 
picture were not sti iking, symptomatic relief was experienced, and improvement m 
the anemia was noted At the time of writing, the clinical condition is satisfactory 
and the spleen is not palpable, although the total white blood cell count and the per- 
centage of immature cells are quite high 

Case 5 N E , a 20 year old unmarried waitress, was admitted to the Rochester 
Municipal Hospital September 30, 1932, with a history of chronic fatigue and loss 
of 20 pounds in weight during the previous year For two days before admission 
there had been sharp, cramplike pains in the abdomen, without other symptoms 

Examination showed a chronically ill young woman, who appealed pale and tired 
There were several ecchymoses over the legs The spleen was markedly enlarged, 
extending to the right beyond the mid-Iine and downwaid to the iliac crest A 
leathery friction rub was heard over the splenic area 

At the time of admission blood hemoglobin was 7 5 gm per 100 c c , red blood 
cells, 2,720,000 per cu mm , white blood cells 439,000 per cu mm Differential count 
was as follows basophiles, 3 5 per cent, eosinophiles, 1 per cent, myeloblasts, 1 pei 
cent, myelocytes, 38 per cent, juveniles, 14 per cent, stab neutrophiles, 15 per cent, 
segment neutrophiles, 24 5 per cent , lymphocytes, 2 per cent , degenerated cells, 1 per 
cent Two nucleated red blood cells were seen in counting 100 white blood cells 
Platelets were abundant Basal metabolic rate was plus 30 per cent 

The administration of Fowler’s solution in increasing amounts was begun on 
October 2 and continued for six weeks in subtoxic doses, with occasional rest periods 
because of toxic symptoms During the latter part of October there was a shaip 
decrease in the total white blood cell count, accompanied by a decrease in immature 
cells and followed by an increase in the red blood cell count and hemoglobin These 
changes were accompanied by marked symptomatic improvement, disappearance of the 
abdominal discomfort and splenic friction rub, and diminution in size of the spleen 
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On November 18, 1932 the patient was discbaiged to hei pliysician in a neighbor- 
ing state She leceived one roentgen-ray treatment during the second week in De- 
cember When last seen on January 20, 1933 she was S 3 'mptomatically well ana 
there had been further improiement in tiie anemia Ihe total leukocyte count, how- 
ever, had risen to 160,000 The further course of this patient is not known 

Case 6 M 1 , a 50 year old housewife, was admitted to the Strong Memorial 
Hospital on March 21, 1934 complaining of a mass in the abdomen During the 
preceding year she had noted increasing fatigue and backache, palpitation and dj spnea 
on exertion and left-sided abdominal enlargement During the past six months theie 
had been loss of 35 pounds in w'eight and a chronic non-productive cough For two 
months before admission there had been occasional skin hemorrhages wuthout ante- 
cedent trauma 



dose in roentgen units 

The patient was an obese w'oman, appearing chronically ill The spleen extended 
to the right bejond the midline and downward to tlie iliac crest 

Blood hemoglobin w-as 12 gm per 100 c c , red blood cells numbered 3,800,000 
per cu mm, w'liite blood cells, 275,000 per cu mm Differential leukocyte formula 
was as follows eosinophiles, 3 per cent, myelocytes, 40 per cent, juveniles, 11 per 
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cent, stab neutrophiles, 6 per cent, segmented neutrophiles, 39 per cent, lymphocytes, 
1 per cent Platelets were abundant Basal metabolic rate was plus 57 per cent 
Fowler’s solution was administered in subtoxic doses duiing the next five and a 
half months During this time there was a moderate decrease m the total leukocyte 
count and in the percentage of immature neutrophiles The patient gained in weight 
and strength, the respiratory symptoms disappeared, the spleen decreased in size and 
the eyegrounds cleared In July, 100 roentgen units of roentgen-ray therapy were 
administered to the lateral splenic and thoracic areas, this was followed by an in- 
crease in the led blood cells and hemoglobin and by further reduction in the white 
blood cell count During the latter part of August, Fowler’s solution was discon- 
tinued because of generalized itching and an exfoliative eruption in the pubic region 
Within three weeks the skin lesions had cleared A single roentgen-ray treatment in 
September apparently did not influence the blood picture In January 1935 the third 
roentgen-ray treatment was given because of fatigue and weakness This was fol- 
lowed by symptomatic improvement and by a sharp but temporary reduction in tlie 
total leukocyte count and the percentage of immature cells 

In April 1935, the administration of Fowler’s solution resulted in a precipitous 
decrease in the total leukocyte count and in the percentage of immature cells Since 
that time strength and endurance have remained good and the white blood cell count 
and the percentage of myelocytes in the peripheral blood have been relatively low 
However, the spleen, which could not be felt in April, gradually increased m size 
When last seen, in September, the edge of the spleen was palpable 10 cm below the 
costal margin, in spite of the favorable blood picture 

In June 1935, tooth extraction was followed by profuse hemorrhage for a period 
of about 10 days Blood smears taken before and during the bleeding showed an 
abundance of platelets The bleeding was finally controlled by a pressure splint, but 
resulted in a marked increase in the degree of anemia This patient also has had 
occasional episodes of vaginal bleeding, controlled by gynecological measures The 
bleeding time and coagulation time have been normal There has been no apparent 
correlation of the pelvic bleeding with fluctuations in the blood picture 

Case 7 J N , a 36 year old farmer, was admitted to the Strong Memorial Hos- 
pital September 9, 1932 complaining of pain in the abdomen There had been in- 
creasing weakness for the past 20 months For several weeks he had noted anorexia, 
fatigue, dyspnea on exertion and loss of 20 pounds in weight During the three days 
previous to admission there had been sharp pain m the uppei left abdominal quadrant 
aggravated by cough, deep breathing, and changes in position 

Examination showed an appearance of chronic illness, pallor, small lymph nodes 
in the cervical and inguinal regions There were numerous fresh and old retinal 
hemorrhages The spleen was enlarged, with the lower border extending downward 
to the level of the umbilicus A friction rub was audible over the splenic area 

Blood hemoglobin was 8 6 gm per 100 c c , red blood cells numbered 2,660,000 
per cu mm , white blood cells 176,000 per cu mm The differential leukocyte formula 
was as follows eosmophiles, 1 5 per cent , myeloblasts, 2 per cent , myelocytes, 43 per 
cent, juveniles, 21 per cent, stab neutrophiles, 8 per cent, segment neutrophiles, 21 
per cent, lymphocytes, 2 5 per cent Platelets were present in approximately normal 
numbers Basal metabolic rate was plus 29 per cent 

The administration of subtoxic doses of Fowler’s solution resulted in a striking 
diminution in tlie number of leukocytes and in the percentage of immature cells, but 
both increased rapidly when the administration of arsenic was discontinued (figure 4) 
The administration of Fowler’s solution in amounts as large as could be tolerated 
again resulted in striking hematologic improvement which persisted for about three 
weeks after discontinuing the drug The leukocyte count was reduced to a normal 
value and immature cells almost entirely disappeared from the peripheral circulation 
Meanwhile there had been steady clinical improvement Symptoms present on ad- 
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mission disappeared The patient gained 20 pounds in weight and leturned to work 
In December 1932, the spleen was palpable under tbe costal margin 

Without therapy the total leukocyte count and the peicentage of immature cells 
rapidly increased On January 6 , 1933, the patient submitted to 4 hours of artificial 
fever at a temperature of 40 5 to 41 0° C as an experimental procedure Except for 
a temporary increase m hemoglobin, there was no significant change m the hema- 
tologic or clinical picture 

On January 15, 1933, the administration of Fowler's solution was again begun 
and was continued m subtoxic doses without interruption foi 19 months During this 
peiiod the total leukocyte count and the percentage of immature cells remained rela- 
tively high However, a satisfactory red blood cell and hemoglobin level was main- 
tained, the splenic edge remained at the costal margin, the patient worked regularly 
as a laborer and nas symptom-free except for intermittent, mild manifestations of 
arsenic toxicity 

During the month of August 1934, there was rapid increase in the size of the 
spleen to tlie level of the umbilicus and return of fatigue and weakness, shortness of 
breath and abdominal fullness Arsenic was temporarily discontinued During the 
next SIX months two courses of roentgen-ray therapy were given over the spleen 
Each of these resulted in temporary clinical improvement, slight reduction in the size 
of the spleen, and a moderate decrease in the total leukocyte count and the number 
of immature cells 

In April 1935, the administration of Fowlei’s solution was again resumed and 
resulted in striking hematologic and clinical improvement He again became symp- 
tom-free and was able to return to work regularly as a laborer in a gravel pit The ' 
spleen was reduced in size so that the edge was palpable at the costal margin Solu- 
tion of potassium arsemte was continued, but within a few months the leukocyte 
count and the percentage of immature cells again began to rise and nucleated red 
blood cells appeared in the peripheral blood The spleen gradually increased in size 
and the patient developed fatigue, non-productive cough and night sweats In August, 
roentgen therapy was again begun 


Discussion 

It IS apparent fiom the above case reports and charts that solution of 
potassium arsemte is an effective palliative agent m the treatment of chionic 
myelogenous leukemia Symptomatic improvement was reported by the 
majority of patients soon after the administiation of the drug was begun 
In several instances, symptoms referable to the leukemia completely (but 
temporarily) disappeared As a rule symptomatic impiovement was ac- 
companied by gam in weight, reduction m the size of the spleen and by im- 
provement in the blood picture 

The hematologic changes in each patient are presented m detail in the 
charts Soon after the toxic dose of arsenic was reached, in the chaiacter- 
istic response, the total leukocyte count began to fall sharply and in many 
instances approached the normal value Decrease m the total white blood 
cell count was accompanied by a diminution m the percentage of immature 
cells, so that the white blood cell picture as a whole approached normal The 
most striking response was observed m M V , for a period of several 
months the only abnormality present m the leukocyte counts was the presence 
of less than 5 per cent of myelocytes The degree of hematologic improve- 
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ment varied from patient to patient, and m the same patient with successi-ve 
courses of the drug Foi example, J N expeiienced two striking hema- 
tologic and symptomatic remissions The third course of Fowler’s solution 
resulted in no significant change m the total or the differential leukocyte 
counts, but he remained symptom free for a period of 18 months, during 
which administration of the drug was continued After a rest period dur- 
ing which roentgen therapy was used, arsenic again resulted m a striking, 
but temporary, hematologic and clinical remission A similar variability in 
response was observed in M T and in E G with successive courses of the 
drug 

Anemia, which was present to some degree in all cases, was favorably 
affected As a lule, increase m the red blood cell count and hemoglobin did 
not occur until a significant reduction m the total white blood cell count had 
taken place In one patient (D S ) a reticulocyte response was observed, 
followed by a sharp increase m the red blood cells and hemoglobin It 
should be noted in the chart that the maximum reticulocyte response occurred 
before the administration of iron It is possible that improvement in the 
anemia was dependent on the changes m the white blood cell picture, rather 
than constituting a direct effect of the arsenic When nucleated red blood 
cells were present m the smears befoie the administration of Fowler’s solu- 
tion, they disappeared from the peripheral blood as the white blood cell pic- 
ture and the anemia improved Although there was originally no sig- 
nificant decrease in platelets in any of the patients studied, a favorable re- 
sponse to the arsenic therapy was usually accompanied by an increase m the 
platelets, easily detected in the smears 

Omission of the drug resulted, in a few weeks, in return of symptoms, 
increase in the size of the spleen and increase in both the total leukocyte count 
and the percentage of immature cells 

In attempting to maintain the dose of solution of potassium arsenite as 
near as possible to the minimum toxic level, each patient experienced repeated 
toxic symptoms These included diarrhea, anorexia, nausea and vomiting, 
itching and puffiness of the eyelids, lacnmation and generalized itching of 
the skin Three patients developed localized skin eruptions, characterized 
by small areas of erythema, dryness, scaling and itching Three patients 
complained of tingling in the fingers and toes In one individual, the soles 
of the feet became diffusely reddened, tender and slightly swollen In one 
instance, herpes zoster of the ophthalmic division of the fifth nerve appeared 
while Fowler’s solution was being administered It is of interest that 
herpes zoster appeared in one of Forkner’s patients under similar circum- 
stances Symptoms of arsenic toxicity disappeared within a few days after 
reduction in dose or omission of the drug No alarming or serious reac- 
tions were encountered Evidence of hepatic, renal or serious skin lesions 
was not observed One patient (M V ) developed a generalized pigmenta- 
tion of the skin after taking large amounts of the drug for several months. 
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the continued administration of aisenic resulted only in very gradual intensi- 
fication of the pigmentation 

Serious bone mariow depression has occasionally occurred due to the 
arsphenamines but has been described only after the use of those arsenic 
preparations which contain the benzine ring Aplastic anemia, agranulo- 
cytosis, and thrombocytopenic purpuia are not mentioned either in the 
literature oi m the phai macologic texts, even as rare manifestations of 
inorganic arsenic poisoning Hydiogen aisemde causes a severe anemia in 
both man and the experimental animal, but here the anemia is due to the 
markedl} hemolytic action of this particular compound ® Although there 
IS apparently no danger of inducing bone marrow aplasia, the danger of 
other serious manifestations of arsenic poisoning must be continually kept 
in mind m giving, over long periods of time, the large doses of Fowler’s 
solution necessarj’^ to induce symptomatic and hematologic remissions in 
leukemia Unless frequent and careful clinical observations can be made, 
this form of therapy should not be used The prolonged use of such a 
potentially dangerous drug, under the above conditions, is considered justi- 
fied m view of the uniformly serious prognosis of the disease 

The mechanism of the action of solution of potassium arsenite in chronic 
myelogenous leukemia is not clear Wichels and Hofer * observed a reticu- 
locyte response in normal individuals after the administration of toxic doses 
of the drug Isaacs,® working with white mice, concluded that arsenic 
solutions had a depressing effect on the bone marrow resulting m a decrease 
m the production of red blood cells The effect of inorganic arsenic on the 
granulopoietic apparatus apparently has not been studied The beneficial 
results observed in leukemia are apparently due in large measure to an in- 
hibitory effect on the abnormal process of granulopoietic activity, resulting 
temporarily in a tendency for the involved structures to return to normal 
This view IS strengthened by the observation bj’^ Forkner and Scott ^ of 
return to red marrow in one patient in whom bone marrow biopsy was done 
after arsenic therapy This inhibitory effect is apparently incomplete and 
temporary, symptomatic and hematologic relapse occurs after prolonged 
administration of the drug in adequate dosage Finther study of the effect 
of inorganic arsenic preparations on the blood and bone marrow of the 
human and of the experimental animal is needed 

Although roentgen therapy has been used in the tieatment of several 
of the patients reported, conclusions as to the relative meiits of roentgen and 
arsenic therapy are not justified The number of cases is small, and in 
many instances less than the optimum amount of roentgen-ray therapy was 
given However, the response in individual patients treated with Fowler’s 
solution compares favorably with the reported symptomatic and hematologic 
response of patients adequately treated with roentgen therapy ® This simi- 
larity in response of the patient with chronic myeloid leukemia to arsenic 
and to irradiation has been previously noted ^ In considering the relative 
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merits of the two therapeutic proceduies, se\eial points should be borne in 
mind Solution of potassium arsenite is relatively cheap, is readily avail- 
able and does not require complicated and expensive equipment, or special 
technical experience on the part of the attending physician Frequent clini- 
cal and hematological obsei rations are essential, regardless of the method 
of therapy employed While by no means all patients who receive roentgen- 
ray therapy have reactions, patients who ha\ e experienced both much prefer 
the repeated but usuall) mild S)nnptoms of arsenic toxicity to the more 
severe and frequently incapacitating reactions which sometimes follow 
roentgen therapj The alarming and frequently fatal bone mariow de- 
pression which ma} follow the irradiation therapy of chronic leukemia has 
not been reported m the small number of patients treated with Fowler s 
solution A more extensive experience with the drug ma}' reveal equall} 
serious manifestations in unfavorable cases It is apparent that arsenic is 
merely a palhatne measure, with temporal y eftect, as is the case with 
roentgen therapy However, an apparently effective agent is available foi 
trial m those patients who become refractory to the effect of roentgen-ra} s 
It IS probable that arsenic may be most advantageously used in conjunction 
with or alternating with irradiation Apparently the development of re- 
fractoriness to one or the other does not preclude the effective use of the 
alternative agent or a subsequent response to the original therapeutic meas- 
ure The question as to whether arsenic, used alone or in conjunction with 
irradiation, will appreciably prolong the life of the patient with chronic 
myeloid leukemia cannot be answered at the present time 

Summary 

1 Seven patients ivith chronic myelogenous leukemia, who ha\e recei\ed 
one or more prolonged courses of solution of potassium arsenite, are de- 
scribed 

2 Solution of potassium arsenite is apparently an effective palliative 
agent in the treatment of chronic myelogenous leukemia 

3 In our experience, the drug is most effective if given in rapidly in- 
creasing doses until toxic symptoms appear and then continued in amounts 
as large as tolerated Such a regime has been maintained for periods in 
excess of one year without serious reactions 

4 Solution of potassium arsenite administered in toxic or subtoxic doses 
to patients with chronic myelogenous leukemia usually results in (a) symp- 
tomatic improvement, (&) reduction in the size of the spleen, (c) decrease 
in the total white blood cell count, (d) decrease in the number of immature 
cells and in the number of nucleated red blood cells in the peripheral blood, 
(e) improvement in the anemia, (/) increase m platelets Such evidences 
of improvement vary m degree and duration Symptomatic and hema- 
tologic relapse may occur during the continued administration of the drug 
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5 It appeals that solution of potassium aisenite may be most advan- 
tageously used in the treatment of chronic myelogenous leukemia in con- 
junction with, or alternating with, couises of roentgen therapy 
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ADOLESCENT DISTURBANCES OF ENDOCRINE 
FUNCTION, THE IMPORTANCE OF THEIR 
RECOGNITION AND TREATMENT ' 

By Charles H Lawrence, M D , F A C P , Boston, Massachusetts 

It is mamfestly impossible to discuss in a single article all the disturb- 
ances of endocrine function that may be encountered duiing the period of 
adolescence I have, therefoie, selected one type of dysfunction which is 
peculiarly related to that period, hypofunction of the anterior lobe of the 
pituitary gland 

It has long been known that the pituitary was a factor in the abnor- 
malities of skeletal growth which are lesponsible for gigantism and dwarf- 
ism, but Its responsibility foi disturbances of maturation has been estab- 
lished more recently, and is still imperfectly understood We have surmised 
that aberrations of tliat process were caused by functional disturbances of 
one or another of the endocrine glands, but have been unable until recently 
to identify the specific factors responsible for them This fact, coupled 
with the observation that not a few of these disturbances of growth and 
development apparently coriected themselves completely by the time the 
age of maturity was reached, has resulted m our adopting an attitude of 
optimistic expectancy in regard to them The ability of the individual to 
“ outgrow ” an adolescent arrest of development has been observed so fre- 
quently that it has been depended upon to meet the situation until its failure 
to do so was demonstrated after the growth impulse ceased If the failure 
affects bodily growth markedly, its result is obvious, but if, as more com- 
monly occurs. It results only, or chiefly, in incomplete maturity of the re- 
productive system, the condition often escapes notice, until symptoms refer- 
able to the genital organs direct attention to their incomplete development — 
too late, as a rule, to correct the defect 

Although no statistics are available concerning the frequency with which 
significant hypofunctional pituitary disturbances occui during adolescence, 
evidence is accumulating that they do so more often than has been realized, 
and that they are successfully “ outgrown,” or spontaneously normalized, 
less frequently than we have supposed, so that at present the physician finds 
himself in a dilemma when confronted by an adolescent patient with definite 
evidence of genital hypoplasia Will the underlying pituitary hypofunction 
correct itself early enough and completely enough to achieve normal adult 
genital development, or does it require help, and if so, is effective help 
available ? 

In an effort to find the answer to these questions I ha\e analyzed the 
records of two groups of patients The first is composed of 97 couples 

* Presented before the General Sessions of the American College of Phj sicians, Detroit, 
March S, 1936 
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whose maniages were sterile^ and in whom a complete study of the causes 
of sterility was made ^ From such a study some idea of the incidence of 
genital hypoplasia and the disturbances associated with it is obtained The 
second group is composed of patients who have been tieated for hypofunc- 
tion of the anterior pituitaiy lobe and the resulting genital hypoplasia, and 
offers evidence from which a working hypothesis concerning the value of 
treatment can be constructed 

Table 1 shows the incidence of normal and hypoplastic genital develop- 
ment in the women of this series, and the association of existing or pre- 
existing endocrinopathies in the two subgroups The diagnosis of pelvic 
hypoplasia was made by vaginal examination and the determination of the 
uterine index by an independent observer ^ Among the patients with nor- 
mal genital development there were 12 who showed clinical and laboratoiy 
evidence of co-existing endocrine disturbance, as contrasted with 34 women 
with genital hypoplasia who showed, by the same criteria, evidence of active 
endocrine disturbances In both groups, the anterior pituitary was the gland 
most frequently at fault, with ovarian hypofunction of the primary type, 
next Adolescent endocrine disturbances, which had spontaneously cor- 
rected themselves, were found m two patients with normal genital develop- 
- ment, and in 10 witli genital hypoplasia 

A similar analysis of the males, using spermatogenesis as the criterion 
of normal gonadal development, is shown in table 2 Again the preponder- 


Table II 

Spermatogenesis and Endocrine Function in 97 Adult Males* 


Spermatogenesis 

1 

T- 

T-t- 

P- 


G- 

G4~ 

A- 

A-t- 

Total 

Endocrine 

Normal 34 pts 

4 

0 

0 

0 

0 

0 

0 

0 

4 (11 7%) 

Defective 63 pts 

13 

0 

25 

0 

12t 

0 

0 

i 0 

1 

50 (79 3%) 

i 


* The examinations of these patients were made by Dr S N Vose 

fSix patients showed testicular hypoplasia Six showed cryptorchidism These con- 
ditions are probably the result of adolescent pituitary hypofunction, now compensated 


ance of endocrinopathies, and in particular anterior pituitary hypofunction, 
in the group with defective spermatogenesis is striking, in contrast to then 
relatively low incidence in the group with normal gonadal function None 
of the normal group shows convincing evidence suggesting adolescent en- 
docrine disturbance, while unmistakable stigmata of that condition, without 
metabolic disturbance at the time of examination, were found in 12 of the 
patients in the defective group The figures show a surprisingly high in- 
cidence of defective spei matogenesis among the males In part this may be 
due to an exacting standard of normality which included not only the num- 
ber of spermatozoa, but their morphology, duration of motilitj, and per- 
centage of abnormal forms as criteria Howe\ er, the figures of Bland and 
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his associates," which show moi e than 50 pci cent of deficient spermato- 
genesis in the males of his senes, agree essentially with ours m indicating 
that whatevei the actual percentage may be, theie is a veiy high incidence 
of defective spei matogenesis m males whose maiiiagcs are sterile Such 
subnoimal function, accoidmg to the woik of Evans and his associates,® is 
pioduced when the normal gonad stimulating hormone of the anterior 
pituitaiy IS lacking, and its high incidence in these patients indicates a cor- 
respondingly fiequent occurrence of hypofunctional pituitary disturbances, 
beginning probably during adolescence The consideiable number of pa- 
tients with thyroid hypofunction serves as a warning, however, that pituitary 
hypof unction cannot be taken for gi anted whenever defective spermato- 
genesis IS discovered 

Table 3 shows the incidence of normal and abnoimal menstruation m the 
women composing our senes The correlation between normal genital de- 
velopment and normal menstruation, on the one hand, and genital hypoplasia 
and oligomenorrhea on the other, indicates that a definite relation between 
normal development and normal menstrual function exists, and that ex- 
tremely short, scant, or infrequent menstrual periods are an indication of 
either genital hypoplasia or, m its absence, of ovarian pathology 


Table III 

Genital Development and Menstrual Function in 97 Females (Sterile Marriages) 


Genital Development 

Menstruation 

Normal 

Polymenorrhea 

Oligomenorrhea 

Dysmenorrhea 

Normal (49 patients) 

Hypoplastic (44 pa- 

29 patients 

1 patient 

18 patients 
(7 = cystic ovaries) 
(1 = premeno- 
pausal) 

1 patient 

tients) 

4 patients 

4 patients 

32 patients 
(2 = cystic ovaries) 

*13 patients 

Atrophic (1 patient) 
Condition undeter- 

0 patients 

0 patients 

1 patient 

0 patients 

mined 

(organic pathology) 

(3 patients) 

3 patients 

0 patients 

0 patients 

0 patients 


* Nine patients had both oligomenorrhea and dysmenorrhea 


There is at piesent some disagreement concerning what is normal men- 
struation Boynton,^ King,® and Allen ® have investigated the menstrual 
rhythm in healthy women, and have reached the conclusion that irregulai 
menstruation is not uncommon among them, and Anspach and Hoffman ‘ 
have questioned tlie truth of the idea that most healthy women menstiuate 
regularly and at 28 day intervals Much of the significance of their findings 
depends upon what they mean by the word “ health " It is obvious that 
perfect health, as the term is usually understood, can and does exist without 
complete development of the genital organs, and without their normal func- 
tion In our own series, none of the patients complained of ill health, noi 
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was organic disease, other than focal infection or moderate anemia, demon- 
strated 111 them, yet m those whose periods were abnormal by conventional 
standards, genital hypoplasia or polycystic ovaries existed m a significant 
majority It is quite possible that undetected hypoplasia was the cause of 
the " abnormal ” menstiual periods in the women investigated by the writers 
just cited 

In contrast to the differences of opinion concerning so-called normal 
menstruation, there is fairly general agreement concerning the normal age 
of menarche Englemann ® m a study of 10,000 patients, found that the 
average age of menarche m American born women living in this country 
was 13 9 yeais Meaker’s ^ figures, from over 2,000 patients, show that 
menarche occurred in 80 per cent before the fifteenth birthday, so that it 
seems justifiable to legard the event as delayed when it takes place after 
that age has been leached 

An analysis of oui oun series (table 4) shows that theie was a definite 
lag in the age of menaiche m those patients who had i cached adult life with- 


Table IV 


Age of Menarche in Patients with Normal and Hypoplastic Genital Development 



^9 ID 11 :i2 13 14 15 16 17 18 19 20 £1 22 

Normal • ' 

Hypoplastic o o 
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out achieving complete sexual matuiit}^ It likewise suggests that early 
inenarclie, before the eleventh year, does not insure normal developmental 
progress thioughout adolescence 

The percentage figures foi the “ normal ” group agi ee essentially with 
those given by Englemann ® and Meaker,^ while those of the “ hypoplastic 
group ” show retaidation of the onset of mensti nation From the point of 
view of diagnosis and treatment, it seems justifiable to conclude that if 
legulai menstrual ihjthm has not been established by the middle of the 
fourteenth yeai , an investigation of the patient’s organic and metabolic con- 
dition IS justified, and that if it is still absent at the beginning of her fif- 
teenth year, appropriate treatment of the associated defect, again determined 
by careful and complete study, should be instituted if it is available 

In contrast to the female, the male exhibits no sharply defined events 
characteristic of adolescence which can be accuiately timed There is, 
however, some less dramatic evidence to indicate that similar letardation of 
development occurs in males The most definite is delay or failure of tes- 
ticulai descent which, if it persists beyond the normal age of puberty, is 
generally believed to result in permanent depression oi even total failui e of 
spei matogenetic function It is impossible to determine the incidence of 
cryptorchidism in civil life, but the records of the United States Army Medi- 
cal Department ® showed that among the troops in the late war it occuri ed 
in three per thousand individuals In oiii series of men whose mairiages 
weie sterile, it was found 12 times among 97 patients, associated with de- 
fective spermatogenesis in every instance 

From the evidence assembled in the foiegoing analysis, it seems justi- 
fiable to draw certain conclusions, Avliich if not completely pioved, afford 
at least a fair working hypothesis foi further investigation These con- 
clusions are First, that in both males and females hypoplastic genital de- 
velopment IS more common than has been supposed Second, that such 
hypoplastic development is generally the result of a hypofunctional dis- 
turbance of the anterioi pituitary gland, which in all probability begins dur- 
ing adolescence, and in the majoiity of individuals peisists, if untieated, 
into adult years Third, whethei the pituitaiy hypofunction does so per- 
sist, oi as may occui in a minority of cases noimalizes spontaneouslv. the 
defect of genital development tends to be peiinanent throughout the lepro- 
ductive peiiod It theiefore, seems cleai that treatment, if it is to be 
effectne in preventing these developmental defects, should be applied befoie 
the end of the normal period of development 

There is, however, a lack of agi cement concerning the value of treatment 
arising from the conflicting results of animal experimentation and clinical 
experience Only lately has it become clear that many of these conflicts are 
due to species variations These variations have been recentlv emphasized 
by Loeb and his associates who hai e shown that the effects observed in 
am experiment depend not only on the species of the test animal, but also 
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upon the species from which the extiact employed was derived It must be 
clear, therefore, that many of the apparently conflicting reports in the litera- 
ture are not tiul}’- conflicting, since the experiments upon which they are 
based are not identical It must also be equally clear that the effect of a 
given endocrine extract upon human beings cannot be accurately predicted 
from results observed in any otlier species Such observations furnish the 
clinician with a general conception of tlie response to be expected, but its 
exact nature can be determined only by the study of patients before, during, 
and for a sufficient time after treatment to determine its permanent effect 
Such studies are difficult to carry out in adolescent patients for obvious 
reasons One cannot do vaginal examinations and endometrial biopsies, 
nor determine the uterine index, in adolescent girls, nor can one study the 
spermatogenetic function in adolescent boys However, by using all the 
methods that can be fairly applied to each patient, it is possible gradually to 
accumulate a series in which the condition before treatment, and the response 
to It, can be established with reasonable certainty 

Table 5 shows the results of treatment in two groups of women so 
studied who exhibited, before treatment, definite evidence of anterior pit- 
uitary hypofunction and associated genital hypoplasia The latter condition 
was determined by rectal pelvic examination in the adolescent patients, by 


Table V 

Results of Treatment 


End Result 

29 Adolescents 

21 Adults 

Amenorrhea 

Menorrhagia 

Amenorrhea 

Menorrhagia 

Well 

71+% 

62+% 

30% 

27+% 

Mod improvement 

14+% 

0 

10% 

18+% 

Slow improvement 

0 

0 

10% 

36+% 

No improvement 

14+% 

37+% 

50% 

18+% 


vaginal examination in the adults The diagnosis of pituitary hypofunction 
was based upon history, physical examination, and metabolic studies For 
convenience m tabulation, the patients have been grouped according to the 
type of menstrual disturbance which constituted their chief complaint The 
term “ end result ” is used to indicate the condition existing six to 12 months 
after treatment had been omitted, and applies specifically to the menstrual 
disturbance and its associated genital hypoplasia Each patient was treated 
with the same preparation of the anterior pituitar 3 '-like hormone derived 
from pregnancy urine * The only variable factor was the duration of treat- 


*The specific preparation used was Aiituitrin S (Parke, Daws Co ) 
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nient, which ranged between three and 12 months, accoiding to the prompt- 
ness of the response obtained 

The number of patients on whom it has been possible to carry out these 
conti oiled obser^atlons is small, and hard and fast conclusions cannot be 
drawn from the series The obvious difference m the results of treatment 
in the two groups, however, is largei than chance would account for, and 
suggests that the age factoi may be an important one in determining the 
response This idea receives support from obser\ ations on animals Hertz 
and Hisaw ” have shown that the female chinchilla rabbit four Aveeks old 
shoAvs no response to a dosage of pituitary extract ample to elicit a maximal 
response m a labbit of the same breed A\dien 12 or 13 Aveeks old Smith,^- 
commenting on this fact, observes “ From conditions found m women it 
may be surmised that after a certain degree of aging the reproductive 
organs lose their capacity to respond to the gonad stimulating hormone, for 
after the menopause, follicle stimulating hormone may be present in large 
amounts, yet reproductive cycles cease ” “ It is evident,” he continues, 

“ that the i espouse elicited by injections of the pituitary or any other hor- 
mone IS dependent on at least tAvo factors namely, the stimulating capacity 
or potency of the dosage given and the lesponsive capacity of the receptor^ 
tissue or organs ” The results piesented in table 5 suggest at least that the 
lesponsive capacity of the human ovary reaches its maximum during 
adolescence 

Just Avhen this responsive capacity of the human gonads is initiated is 
not known, but certain clinical evidence shows that it is present, in some 
degree, before puberty, at least m the male This evidence is derived from 
the treatment of cryptorchidism Avith pregnancy urine extract, concerning 
which there are numerous reports in the literature Rubenstem has re- 
ported the results of treatment of a patient ten and a half years old Avho had 
dystrophia adiposo-gemtalis and mtra-abdominal testes The left testis 
entered the inguinal canal and could be pushed into the scrotum after six 
injections, totalling 250 rat units After fiA^e months’ treatment it had 
descended completely, the right one partially, and both had increased in size 
In contrast, Brosius “ reports no effect from similar treatment m a pituitary 
dwarf 38 years old Dorff has lecently published a careful study of 14 
(?) male children with maldevelopment and maldescent of the testes He 
calls attention to the fact that response is sIoav, but that it Avas most rapid in 
the patients who were close to puberty Sexton has reported satisfactory 
response to treatment m a boy 18 years old with double cryptorchidism It 
seems apparent from these results that the treatment of genital hypoplasia 
IS about equally effective m both sexes, and that its effectiveness is influenced 
to a considerable degree by the age of the patient, reaching its maximum at 
or about puberty, and showing a decided diminution in adult life 

As a coiollary, treatment foi that condition should be begun in time to 
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take advantage of the capacity for response Doing so may involve the 
occasional treatment of a patient who would have achieved normal develop- 
ment without help, but failure to do so means the acceptance of an unjusti- 
fiable handicap I wish to emphasize again, however, my statement that 
treatment should not be instituted until a painstaking and complete study has 
identified the causative factor or factois responsible for the individual pa- 
tient’s developmental delay 


Conclusion 

In conclusion, I wish to restate briefly the working hypothesis which 
seems to be justified by the evidence presented 

Genital hypoplasia, anatomical or physiological, is more common than 
IS generally appreciated It is caused, m the majority of individuals, by a 
functional depression of the activity of the anterior lobe of the hypophysis, 
developing during the pubertal or adolescent periods, but other possible 
causes, endocrine and non-endocrme, must be recognized In the female, 
its existence is suggested by any significant abnormality of the menarche oi 
menstrual rhythm, and can be proved by appropriate examinations Its 
causative factors can also be demonstrated by careful study In the male, 
the diagnosis is often more difficult to establish befoie adult age is reached 
except when physiological hypoplasia is accompanied by obvious anatomical 
stigmata 

Treatment, to be most effective, must be instituted during the pre- 
pubertal or adolescent period 
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OXYGEN TREATMENT AND THYROID ABLATION IN 
THE TREATMENT OF HEART DISEASE 


By Alvan L Baracii, jM D , F A C P , Dickinson W Richards, M D , 
and W B\rcla\ P\rsons, ]\I D , New Yoik, N Y 

The primary function of the lungs is to tiansmit to the arterial blood 
coursing through them an adequate suppW of oxjgen from the inhaled at- 
mospheric air During expiration carbon dioxide and water vapor are elim- 
inated The delivery to the tissues of the oxygen absorbed by the arterial 
blood IS dependent upon the heart, the peripheral circulation, the amount of 
functioning hemoglobin, the blood \olume and other factors If the heart 
action IS sufficiently impaired it is unable to maintain adequate blood flow, 
and the oxygen is supplied to die tissues at a tension less than that needed 
for proper functioning of the vai ions organs in the body 

In this clinic, an attempt to treat heart failuie was made by increasing 
the amount of oxygen earned by the arterial blood, through the inhalation 
of high oxygen atmospheres An added increment of oxygen was provided 
for the arteiial blood with less ventilatory effort, oxygen reached the tissues 
(including the heart) at higher tensions, oxygen transport was thus more 
effective, and m certain patients, circulator) compensation was thereby 
restored 

A more radical theiapeutic measuie than the provision of an increased 
arterial oxygen supply is the reduction of the oxygen requirement of the 
patient through total ablation of the thyroid gland (Blumgart, et al In 
decreasing the needs of the body for oxygen by 25 to 35 per cent, the work 
required of the heart is so much less than it was that a slowed blood flow 
becomes adequate to the metabolic demands of the patient It has, of 
course, been recognized that the full pursuits of life’s activities may be 
threatened by such a marked reduction m oxygen consumption, approxi- 
mately to two-thirds of the normal metabolism The development of hypo- 
thyroid states of varying degree however, is requisite for a significant de- 
crease m the work of the heart 

In each type of therapeutic approach an adequate amount and tension 
of oxygen in the tissues of the organism are striven for 

Since we had employed oxygen treatment as a method of facilitating the 
recovery of patients with cardiac insufficiency, it seemed reasonable to ex- 
tend It to the procedure of thyroidectomy in heart disease Twelve patients 
with heart disease, in whom thyroid ablation was performed with the aid 
of oxygen treatment, will be presented in this communication 

*Recened for publication February 17, 1936 

From tbe Department of ^Medicine College of Ph\sicians and Surgeons, Columbia 
University , and the Presbyterian Hospital, New York City 
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Historical 

T.he rationale for the removal of the thyioid gland which Bliimgait and 
his collaborators have cairied out in various types of heart failure was 
deiived by them fioni investigations concerning the effect of the hypo- 
thyroid state on blood velocity® Accoiding to their repoits, the blood 
velocity varies with the metabolic demands of the body, it is increased in 
hyperthyroidism and decreased in myxedema In patients with congestive 
heart failure, the blood A^elocity was found to be considerably retarded, in 
general in proportion to the degi ee of failure, although the metabolic needs 
of the body were not lessened By lowering the basal metabolic rate, i e , 
by thyroidectomy, the work the circulation had to do was conspicuously 
lessened Equilibrium between the metabolic late and the blood velocity 
thus effected was found to restore compensation 

When thyroid ablation was contemplated in oui clinic, we pioposed to 
treat these cardiac patients with oxygen prior to opeiation for a period suf- 
ficient to remoA’^e as far as possible the signs of cardiac insufficiency, and to 
employ oxygen during the operation itself and for a period folloAAung it 
The operative mortality m patients subjected to this operation in various 
clinics warranted in our minds not only a careful selection of cases but 
every aid that might be found to lessen the chances of death due to the"^ 
operation In a recent series reported by Blumgart et al of 50 cases of 
congestive heart failure, six patients died as a result of the operation In 
25 cases of angina pectoris, none died In some of then severe cases, our 
suggestion of pi eoperatiA'^e as Avell as postoperative oxygen treatment was 
adopted “ Since the use of oxygen as an accessory to the procedure of 
thyroid ablation has appeared to result in a specially smooth postoperative 
course, so far Avithout operatiA'e mortality, the basis for its employment aviII 
be reviewed 

It has long been known that the late of normal heart is especially le- 
sponsive to changes m the oxygen tension of the inspired air, sloAving Avhen 
pure oxygen is breathed and becoming regularly elevated when the atmos- 
phere has either a diminished concentration or pressure of oxygen In 
addition to an increased rate, dilatation of the heart occurs as a result of 
oxygen- want in normal men at high altitudes ( Campbell ®) In small ani- 
mals Campbell reported degenerative changes in the myocardium as a result 
of prolonged exposure to low oxygen atmospheres ® Katz and Long,'' using 
mammalian heart preparations, have shown that by reducing the oxygen 
supply to the heart there was rapid dilatation and failure of function, the 
contractions becoming progressively feebler and conduction sloAver When the 
lactic acid accumulated, as a result of anoxemia, to 2 5 times the normal level, 
they found complete exhaustion took place, whereas skeletal muscle could 
Avithstand up to 4 5 times the normal level, revealing the greater intolerance 
of the heart to oxygen debt In experiments on the effect of diphtheria toxin 
in circulatory failure, G T Evans ® found that the striking feature Avas sud- 
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deii death and that this could be pi c\ ented by ai tificial pulmonan ventilation 
When artificial pulmonaiy Aentilation was not earned out, the heart was 
found to be almost completely depleted of glycogen In othei words, as 
Meakins " has said, the sudden deaths appeal ed to be due to a respiratory 
failuie with progiessive anoxemia, producing a conspicuous reduction m 
cardiac glycogen Under no conditions of severe physical exeicise was it 
possible to lower caidiac gl} cogen beloiy the iioimal levels, wheieas marked 
anoxemia depleted caidiac glycogen within a minute or two Animals 
breathing atmospheres containing 7 to 6 pei cent oxygen ga\e up as much as 
two-thirds of their cardiac glycogen 

The heart, theiefoie, appeals to be especiall> sensitive to oxygen-want 
When it is failing it shows its dependence upon the amount of oxygen fur- 
nished to It by improving in its function when high concentrations of oxy- 
gen are inhaled Beddard and Peinbiey^® in 1908 observed that the in- 
halation of oxygen resulted in a decreased pulmonary ventilation in a patient 
with cardiac insufficiency, which was confirmed subsequently by Campbell, 
Hunt and Poulton and by Barach and Richards Means and New- 
burgh in 1915 found a diminished oxygen saturation of the venous blood 
in cases of cardiac decompensation Harrop^® showed that a diminished 
" arterial oxygen saturation was also frequently present Barach and Wood- 
well administered 40 to 60 pei cent oxygen to cases of cardiac insufficiency 
for short periods and observed an increase m the arterial saturation and a 
coi responding elevation of the venous oxygen saturation In addition, they 
noticed a definite slowing of the pulse incident to inhalation of high oxygen 
atmospheres but did not discover alleviation of cardiac dyspnea, due to the 
brevity of the periods of oxygen administration and the use of a mask or 
mouthpiece 

In 1927 Campbell and Poulton reported beneficial effects of continuous 
lesidence m an oxygen chamber on subjects with dyspnea, especially ndieii 
related to chronic bronchitis and emphysema, but including also one case of 
arteriosclerotic myocardial failure Barach and Richards^ (1930 to 1935) 
have presented investigations which leveal in a more detailed manner the 
special effects of oxygen treatment in congestive heart failure Their re- 
sults may be briefly reviewed as follows Subjective improvement, relief of 
dyspnea and cough, begins generally m about three hours after entrance to 
the oxygen chamber and becomes well-marked on the following day Be- 
tween the third and sixth days of residence in a high oxygen environment, a 
diuresis sets in, in tlie favorable cases, which progresses until the patient is 
edema-free This diuresis has been shown to be specifically dependent upon 
oxygen inhalation and not upon rest in bed, by withdrawal of oxygen m 
certain instances with cessation of diuresis and recurrence of edema Ob- 
jective changes are an increased oxygen saturation of the arterial blood, 
decreased pulse rate, lowered pulmonary ventilation, fall in blood lactic acid, 
gradual increase in vital capacity and a characteristic rise m the arterial COo 
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content The COo cuive of the arteiial blood may increase from 50 to 100 
pei cent of the normal level as a response to inhalation of SO per cent oxygen, 
representing a mechanism for the elimination of greater amounts of COo in 
a deci eased volume of breathing, which the provision of increased atmos- 
pheric oxygen makes possible This cardio-respiratory rest which oxygen 
therapy makes possible may be of significance not only as providing relief of 
symptoms but also as an important factor m the restoration of compensa- 
tion When the lungs move more freely, as pulmonaiy congestion dimin- 
ishes, the COo curve falls, even m the presence of a high oxygen environ- 
ment Deeper ventilation is then employed by the patient for CO. elimina- 
tion rather than the shallow breathing which oxygen therapy makes possible 
when passive pulmonary congestion is present 

The relief of dyspnea which oxygen therapy induces is sometimes almost 
immediate as in certain cases of Cheyne-Stokes breathing, sometimes de- 
layed In a period of several houis, however, the patient will usually notice 
some lelief The delay is probably due in part to the time required for read- 
justment of COo level of the blood This has been discussed in a previous 
paper It is evident that a diminished oxj'gen saturation of the arterial or 
venous blood is not felt diiectly as the sensation of dyspnea through its 
nervous pathways The relief obtained by oxygen therapy is produced by ' 
lessening the elfoit requirement by enabling not only a lessened total pul- 
monary ventilation but a shallower type of breathing The lungs are less 
locally harassed, the respiratoiy musculature is relieved of some of its 
burdensome labored action Decreased dj^spnea results Peabody and his 
co-workers emphasized the role of lung stiffening in congestive failure 
(the theory first put forward by von Basch also the reduction of vital 
capacity and the mechanical limitations of chest movement Recently, Har- 
rison has presented elaborate investigations in support of the reflex cause 
of cardiac dyspnea, minimizing the importance of chemical factors He 
states “ As legards the dyspnea pioduced by mild exertion in patients with 
congestive heart failure (1) It cannot be due to inability to increase the 
cardiac output (2) It cannot be due to diminished cerebral blood flow 
(3) It is evident that the dyspnea of mild exertion is not related to 
alterations in the oxygen, carbon dioxide, or reaction of the blood, either 
arterial or venous ” He later remarks that attacks of cardiac asthma, when 
unaccompanied by pulmonary edema, are not likely to be associated with 
abnormalities m the composition of the arterial blood, and relief of the attack 
occurs independently of the changes in the composition of the arterial blood 
We would criticize the conclusions of Harrison on two grounds, one of 
fact and one of logic As to the first, m the tables presented by Harrison, 
purporting to show the lack of alteration in blood gases in cardiac asthma, 
one finds that the majority of patients showed a definite lowering of arterial 
oxygen saturation, sometimes as low as 86 per cent (see reference 17, pp 
172-173) 
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On the ground of logic, we believe, as Hanison does, that the primary 
and immediate cause of the '^cnmtwn of dyspnea, not only m cardiac cases, 
but in all othci instances as well, is to be looked for m the nature of the 
proprioceptive impulses streaming into the central nervous system from the 
air passages, lungs and moving framework of the chest The difficulty 
with Harrison’s point of view, as ue see it, is his failure to give due im- 
portance to the subject’s bicothing tequuemeni, as distinct from his bieath- 
ing capacity It is m most instances just as effective, m lelievmg dyspnea, 
to reduce the breathing requirement, as it is to increase the breathing ca- 
pacity Reduction in breathing requirement, as abundantly shown by Camp- 
bell and Poulton, by Richards and Barach, and others, is just what is accom- 
plished by OX} gen inhalation in cases of congestive heart failure 

(c) Total ventilation is less 

(b) Breathing is light and shallow, instead of relatively deep and 
labored 

(c) Oxygen saturation of the arterial blood becomes normal or greatei 
than normal 

(d) Arterial CO 2 tension increases, but CO 2 combining capacity in- 
creases as well, and pH changes little 

In the accompanying chart (chart 1), a patient with cardio-nephritic dis- 
ease recorded his tidal volume while breathing air, 100 per cent oxygen, 
air again and 40 per cent oxygen It can be seen that the relief of paroxys- 
mal dyspnea, or cardiac asthma, took place immediately after the inhalation 
of oxygen and that the dyspnea recurred immediately when oxygen was 
withdrawn In this case, there was no time for the pathology of the lung 
Itself to change, the dyspnea was chemically relieved due to an alteration of 
the state of the blood gases in the patient which changed the type of res- 
piration as well as decreased total ventilatory requirement 

There is an important aspect to this argument since it has been insuf- 
ficiently recognized that oxygen therapy in heart disease is based on an actual 
need of the failing heart muscle for oxygen In the investigations referred 
to by Richards and Barach, clinical improvement in patients with congestive 
heart failure took place both in those in whom arterial anoxemia was present 
and to a degree in those in whom it was very slightly present or absent 
Even without aitenal anoxemia, many apparently compensated cardiac 
patients are in chronic oxygen debt (Uhlenbruck,’^'* Knippmg*®), the meas- 
urement of which has been used as a criterion foi oxygen therapy There 
IS therefore reason to believe that cardiac patients may make sufficiently 
severe efforts to cause distress in breathing in order to maintain their blood 
gases in a normal range, to fulfill oxygen requirement and be released from 
oxygen debt Thus, one cannot conclude because the arterial oxygen satura- 
tion IS normal or only slightly lowered that the threat of anoxemia is not 
bill densome to the patient 



Chart 1 Effect of Oxygen on Chej ne-Stokes Breathing 
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The effect of inci eased atmospheuc oxygen is three-fold (1) The 
arterial blood contains an inciease in the oxygen in physical solution and in 
that combined with hemoglobin, both of which afford a greater tension of 
oxygen and a greater delivery of oxygen pei unit of blood flow In other 
words, a diminished blood flow is made more efficient In a converse way a 
small blood flow is made moie efficient by a reduction of the oxygen con- 
sumption “ The second effect of increased atmospheric oxygen is an ex- 
tension of the first, namely, that an increased delivery of oxygen per unit of 
blood flow supplies the heart muscle with increased oxygen, upon which it is 
peculiarly dependent, as noted abo\e A bettei contraction of the heart 
muscle m turn inaugurates a more efficient blood flow, and a virtuous cycle 
of increased oxygen supply leplaces a vicious cycle of oxygen deficit, m 
which decreasing arterial oxygen tension makes for lessened ability of the 
heart to contract which m turn lessens blood flow, with an augmentation of 
the secondary results of cardiac failure, dyspnea and edema ® In the third 
place, as indicated above, increased atmospheric oxygen enables pulmonaiy 
1 entilation to proceed more efficiently and with actually less effort 

Methods 

When a patient was selected for thyroid ablation, he was transferred to 
the oxygen chamber, oxygen concentration 50 per cent The chamber was 
of the thermal circulation type described by one of us In cases of con- 
gestive failure, treatment was continued for two to three weeks or until 
evidence of decompensation receded In patients with angina pectoris with- 
out congestive failure, a period of four to seven days of oxygen treatment 
generally preceded operation The patient on the morning of operation 
was given a small dose of nembutal, 0 1 to 0 2 gm A nasal catheter was 
inserted into the nasopharynx in the chamber and a flow of 5 liters of oxvgen 
per minute begun befoie the door of the chamber was opened He was 
then taken up the elevator and wheeled to the operating room without dis- 
continuance of oxygen, the 220 cu ft tank being wheeled behind the patient 
Oxygen was continued throughout the operation, which was done under local 
anesthesia, and the patient returned in a similar manner to the oxygen room 
When the concentration was brought up to 50 per cent, the nasal catheter 
was withdrawn Generally, a period of four days in the chamber followed, 
when the oxygen concentration was lowered to 40 per cent for 12 to 24 
hours, then to 35 pei cent for 12 to 24 hours, when he was removed to a 
ward or room If lowering the oxygen concentration provoked too great 
a rise m pulse rate, i e , over 10 beats per minute, the oxygen concentration 
m the chamber was elevated for two or three days and then again gradually 
lowered If the patient had been withdrawn from the chamber, a nasal 
catheter was used for several days if the pulse became unduly increased 

The gas analysis was done b) the method of Van Slyke and Neill The 
blood ^olume was determined by the dye method, using brilliant vital red 
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(of Petcis and Van Slyke) The A’^enous pressuie Avas measured by the 
direct method of Moi itz and Tabora 

Results 

Of 12 patients upon Avhom thyroid ablation Avas performed, fiA^e had 
rheumatic disease with congestiA’’e failure, tAVO had arteriosclerotic disease 
AADth congestiA^e failure , tAvo had congestn^e failure Avith associated coronary 
sclerosis and anginal pain, and three had coronal y arteriosclerosis Avith 
anginal pain Avithout congestiA'^e failure All the patients except one had a 
normal basal metabolism and expei lenccd a complete ablation of the thyroid 
One patient had hypei thyroidism A\uth arteriosclerotic heart disease and 
congestive failure and AA^as treated Avith oxygen and a partial thyroidectomy 
In summary, nine of 12 cases had congestiA’-e heart failure prior to treatment 

Case Reports 

Case 1 N G , female, aged 34 

Favnly Histoiy One daughter had rheumatic fever Personal Hisfoiy No 
iheumatic fever but occasional soie throats as a child Malaria at 14 PI Heart 
lesion first noted 17 }eais ago duiing first pregnancy Six years ago, patient noticed 
dyspnea on climbing stairs, and for past five years has been practically incapacitated ^ 
During the last 18 months she has been confined to bed, with palpitation on the 
slightest exertion, intermittent edema and recurring ascites which finally necessitated 
paracentesis at three-week intervals 

Physical Examination A poorly developed, emaciated, cyanotic, adult woman, not 
dyspneic at rest Neck veins dilated Pupils react to light Lungs contain rales 
at both bases Heart enlarged in all diameters, systolic and diastolic murmurs at 
apex, blowing diastolic at the base, pulse totally irregular, exceptionally small volume 
Blood pressure 80/40 mm of I-Ig Abdomen distended with fluid Liver hard, felt 
7 cm below costal margin Slight sacral edema without ankle edema 

Laboiafoiy Ptndmgs Hgb 84 per cent, rbc 3 8 millions, wbc 4,600, pol}"- 
nuclears 83 per cent Urine albumin, heavy trace Serum protein 7 8 per cent 
Electrocardiogram auricular fibrillation, R, and Rj notched, diphasic, T„ and T„ 
inverted 

Couise A paracentesis was done the day after admission with considerable 
lelief She was put in the oxygen chamber (concentration of oxygen SO per cent), 
foi tAvo weeks Avhen thyroid ablation Avas performed A nasal catheter Avas inserted 
Avhile the patient aa^s in the chamber and 5 liters of oxygen admimsteied during the 
transport of patient to and from the operating room and during the operation Local 
anesthesia Avas used The operation AA'as performed Avithout any signs of cardiac 
embarrassment She Avas kept in the oxygen chamber for one week after operation, 
the oxygen concentration being gradually InAA-^ered the last three days, and then 
removed to the Avard As shoAvn in chart 1, she had a slight increase in temperature 
Avith little change in her cardiac and pulse rates after operation During the next 10 
Aveeks, her basal metabolism gradually dropped from minus 13 to minus 43 per cent 
Eight Aveeks after operation, she developed enough ascites to require tapping, 2,200 
c c fluid Avere removed She Avas discharged 14 Aveeks after operation, unmistakably 
improved, able to AA'alk the length of the hospital floor Avithout palpitation or dyspnea 

Before operation, her A^enous pressure varied betAveen 130 and 153, after opera- 
tion, betAveen 135 and 225 Blood velocity before operation, 25-35 , 'after, 38, 41, 48, 

52 (table 1 and chart 2) 
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Table I 

Case 1 

Before Operation 

After Operation 

Remarks 

Date 

10-17-33 to 11-7-33 

; 11-7-33 to 8-1-35 

Arterial oxygen satu- 
ration 

94% 

93% 

Patient had been confined to 
bed for 18 months prior to 
operation She was in oxy- 
gen chamber 14 days before 
and 6 days after operation 
Arterial oxj’gen saturation 
in oxygen chamber 99 per 
cent Ascites recurred for 
1 year following operation 
Since 10-17-34, no para- 
centesis necessary 

Hemoglobin 

S4% 

72 to 85% 

Basal metabolism 

-13 

1 

0 

4-i» 

00 

1 

R B C millions per 
cu mm 

3 8 

3 6 to 4 2 

Vital capacity 

900 to 1100 

1200 to 1750 

Blood velocity 
(seconds) 

25-35 

38, 41, 48, 52 

Venous pressure 

130-153 

135 to 225 

Arterial pressure 

100/60 

95/50 to 120/70 

Sedimentation rate 


45 mm /I hr 

Arterial CO 2 vol per 
cent 

53 6 

55 4 

Blood cholesterol 


194 to 205 

Wt kg 

44 

45 8 

Pulse 

48-120 

40 to 64 


Following her opeiation, December 7, 1933, patient was able to do more witliout 
heart consciousness or dyspnea than she had at any time during the previous five 
years She required paracentesis at long intervals for one year and since that time 
has had no re-accumulation of fluid in her abdomen (from December 17, 1934, to the 
present time, December 7, 1935) She is up and about the house, does a small amount 
of shopping, walks in her garden, and has had no break in compensation She has 
been kept on 0 1 gm digitalis daily Her vital capacity before operation was between 
900 and 1,100 c c Since operation, it has varied between 1,200 and 1,750 c c The 
electrocardiogram has not altered essentially The blood velocity is slower, the 
venous pressure not appreciably different The blood cholesterol reached a high of 
205 mg per 100 c c 

The patient was an intelligent Armenian, a writer, with marked emotional in- 
stability For a year after operation, she believed that her writing was impaired by 
her lowered metabolism, this opinion being shared by an editor to whom she was 
accustomed to submit material When her basal metabolism was raised to a level of 
minus 30 per cent she resumed her writing and the editor referred to said she wrote 
one of her best stories It may also be said that hei interest in her husband was 
revived as a result of her better physical health She regards herself as having 
been strikingly benefited physically but believes she has been somewhat handicapped 
m her ability to write She is on a maintenance dose of % gr thyroid daily 

The follow-up results m this patient have been remarkably good Bed-ridden 
for 18 months prior to operation, requiring paracenteses finally every three weeks, 
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conscious of her heart beat on the slightest movement, she became a woman able to 
carry on ambulatory activity without discomfort, being up five to eight hours daily 
The signs of facial myxedema have been slight and the mental reaction to her opera- 
tion has largely subsided However, she has complained of pains in legs and feet for 
the past eight months Noticeable crepitus on movement of the left knee-joint has 
appeared in the past four months 

Case 2 MM, female, aged 56 

Peisoml History No rheumatic or luetic history P I Ten years ago the 
patient was in the hospital for four months for cardiac insufficiency, she was dis- 
charged on digitalis, able to carry on ambulatory activity Six weeks before tlie 
present admission, her abdomen began to swell, she became dyspneic and during the 
last three weeks before admission was confined to bed 

Physical ExavnnaUon A slight, undernourished and palely cyanotic woman 
Pitting edema over sacrum but not in legs Lungs showed evidence of fluid at right 
base and moist rales over lower two-thirds of both lungs Heart enlarged to left 
and right Loud systolic and diastolic murmurs at apex Heart fibnllating Blood 
pressure 135/90 mm of Hg Abdomen distended with fluid, and liver palpated below 
the umbilicus 

Laboiatory Findings Hgb 82 per cent, rbc 4 2 millions, wbc 8,000, poly- 
nuclears 79 per cent Serum protein 7 13 per cent Electrocardiogram Auricular 
fibrillation, notched, Tj^ inverted, T, and Tg upright Blood urea 32 mg per 
cent Course After five months of routine hospital treatment, the patient was still 
bed-ridden, unable to regain sufficient compensation to be about in a chair She was 
treated for three weeks in the oxygen chamber (oxygen concentration 50 per cent), 
and became free from dyspnea, orthopnea and heart consciousness She was operated 
on while receiving oxygen through a nasal catheter, as outlined She had scarcely any 
postoperative reaction (chart 3) She was removed from the chamber seven days 
after operation 

Basal metabolism dropped from minus 3 per cent before operation to minus 30 
per cent one month later, finally falling to minus 42 per cent Two months after 
operation the patient was able to walk slowly without dyspnea or heart consciousness 
The liver was still palpable 8 cm below costal margin but there was no evidence of 
fluid or other sign of cardiac insufficiency The venous pressure varied before 
operation from 260 to 53, after, from 175 to 57 The arterial oxygen saturation 
before operation was 93 per cent, after, 97 per cent Vital capacity 1,375 before 
operation, after, 1,050 to 1,675 cc Blood cholesterol increased to 264 mg per 
100 cc blood The blood volume was 4,600 before, 4,000 to 4,200 after operation 
(table 2) 

The follow-up results in this patient were very good She was able to go about 
live in an apartment where she had to climb two flights of stairs, and felt comfortable 
and happy Despite a basal metabolism that was approximately minus 40 per cent 
she had little evidence of facial myxedema except an increased pallor and no dis- 
tressing symptoms Small doses of thyroid were given for a short time onh as 
they resulted in heart consciousness She was nevertheless mentally alert She 
was operated upon December 16, 1933 Except for a brief stay in the hospital in 
April 1935, for mild symptoms of cardiac insufficiency of five days’ duration which 
quickly responded to rest in bed, she has been quite well At tlie present urit 
(August 1935) she is ambulatory Without thyroid medication her basal metabolism 
IS minus 37 per cent 

Case 3 AS, female, aged 22 

Personal History Patient had rheumatic fever with valvular heart lesion b f 
age of ten P I Four years ago, the patient developed symptoms of acute 
compensation m the sixth month of pregnancy After a rest period, Caesarian s 
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Table II 


Case 2 

Before Operation 

After Operation 

Remarks 

Date 

7-3-33 to 12-16-33 

12-16-33 to 8-1-35 

Arterial oxvgen satu- 
ration 

93% 

97% 

Oxj^gen treatment in cham- 
ber, 50 per cent oxygen, 
was earned out for 3 wrecks 
Patient lost sensation of 
dyspnea while m oxygen 
chamber and was generally 
improved Liver was still 
much enlarged No fluid 
in pleural cavities Data 
before operation obtained 
in 3 separate admissions for 
congestive failure, dyspnea 
being outstanding symp- 
tom Nasal oxygen, 5 liters 
per minute, was given dur- 
ing operation She was in 
oxygen chamber for 7 days 
following operation 

Hemoglobin 

73 to 86% 

74 to 95% 

Basal metabolism 

-3% 

-20 to -42% 

RBC millions per 
cu mm 

4 0 to 5 0 

4 0 to 4 8 ! 

1 

Vital capacitj 

1375 

1050 to 1675 

Blood volume 

4600 

4000 to 4200 

Blood velocity 
(seconds) 

49, 43, 34 

41, 52. 25 5 

Venous pressure 

260 to 53 

175 to 57 

Arterial pressure 

104/60 to 150/100 

145/70 to 108/65 

Sedimentation rate 

20 mm /I hr 


Arterial CO 2 vol per 
cent 

47 0 

42 4 

Blood cholesterol mg | 
per cent 


264 

Wt kg 

42 7 to 48 2 

44 to 47 

Pulse 

42 

60 


tion and sterilization were performed Since that time she has been admitted to 


tlie hospital five times for cardiac insufficiency Her present attack began two weeks 
before this admission with edema of ankles, tachycardia, and dyspnea Eight days 
ago, coughing and orthopnea appeared 

Physical Eiamination A well-developed girl with a hacking cough, without dysp- 
nea or cyanosis Lungs contain a few rales at the bases Heart greatly enlarged 
Rhythm totally irregular Systolic thrill and double murmur at apex , diastolic mur- 
mur at aortic area Blood pressure 160/70 mm of Hg Liver palpable 7 cm below 
costal margin Edema of feet, ankles and sacrum 

Laboiatoiy Findings Hgb 85 per cent, rbc 4 5 millions, wbc 7,600, poE- 
nuclears 72 per cent Electrocardiogram Auricular fibrillation, Tj and T, upright 
T„ diphasic 

Course At the end of two months in the hospital, the patient was compensated 
in bed She was treated in the oxygen chamber (oxvgen concentration 50 per cent) 
for seven days prior to operation and eight days after under the usual technic The 
operation was attended bj a minimal reaction Her basal metabolism, which was 
plus 6 to minus 10 before operation, was minus 13 per cent on discharge four week 
later, ultimately declining to minus 25 per cent Vital capacity a aned between 1 pnn 
and 1,800 before operation, 1,300 after (table 3) ’ 
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Table III 


Case 3 

Before Operation 

After Operation 

Remarks 

Date 

1-30-34 to 4-3-34 

4-3-34 to 12-12-35 

Arterial oxygen satu- 
ration 

95% 

96% 

Patient in oxygen cham- 
ber, 50 per cent oxygen, 
7 days before operation 
and 8 da}'S after opera- 
tion She had 5 admis- 
sions for cardiac insuffi- 
ciency during previous 4 
j'ears 

Hemoglobin 

74 to 90 

65 to 86 

Basal metabolism 

+6 to —10 

-13 to -25 

R B C millions per cu 
mm 

3 8 to 4 8 

2 8 to 4 7 

Vital capacity 

1200 to 1800 

1300 

Blood velocity (seconds) 

25 

35 

Venous pressure 

28 

45 

Arterial pressure 

105/70 to 160/70 

105/65 

Sedimentation rate 
mm /I hr 

16 to 57 

58 

Arterial COj vol per 
cent 

55 1 

48 5 

Blood cholesterol 


217 

Wt kg 

47 to 49 

55 

Pulse 

80 to 84 

82 to 92 


For three months after operation the patient did well, when palpitation, dyspnea 
and pain over her heart recurred Symptoms persisted for seven weeks when she 
entered the hospital At this time her hemoglobin was 66 per cent, r b c 2 8 millions 
with numerous macrocytes During the nine weeks in the hospital thyroid was first 
administered and subsequently liver and iron, the hemoglobin rising to 81 per cent 
and the r b c to 4 0 millions Six months after discharge, she said she felt " fine " on 
ambulatory actnity Her basal metabolism was then minus 13 per cent on 1 grain 
of thyroid dail}’- She took 0 1 gni digitalis daily 

Symptoms of cardiac insufficiency recurred seven months later, necessitating 
leadmission to the hospital However, her basal metabolism had become elevated 
to plus 5 per cent, which obviously counteracted the effect of thyroidectomy Aftei 
four months’ hospitalization, during which time thjToid administration was stopped, 
the basal metabolism dropped to minus 20 per cent and she gradually regained com- 
pensation (December 1935) 

Although the results in her case were complicated by high thyroid dosage, the 
amount of work she was capable of performing m her periods of compensation out- 
side the hospital was greater than that she was able to do prior to operation 
Case 4 J P , male, aged 51 years 

Faintly Histoiy and Peisonal Htstoiy Irrelevant P I Patient began to 
have recurrent attacks of precordial pain radiating down left arm and dyspnea on 
exertion five years ago Three jears before the present admission he entered the 
hospital for alcohol injection This resulted m a somewhat wider spacing of attacks 
but was followed by spinal pain and recurrence of anginal attacks ‘ During this 
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peiiod, he manifested considerable anxiety and depression, so that it was difficult to 
form a confident appraisal of the etiology of all his complaints 

Physical Examination An obese, whispering, uncomfortable man sitting m bed, 
orthopneic and slightly cjanotic Pupils slightly irregular but reacted to light 
Heart greatly enlarged with P M I m sixth space, IS cm from mid-sternum Sounds 
of poor quality Blood pressure 150/120 mm of Hg Radial artery thickened 
Lungs contained moist rales at both bases Abdomen Dullness m both flanks but 
no fluid wave or shifting dullness 

Laboraioiy Findings Hgb 95 per cent, rbc 519 millions, wbc 8,600, poly- 
nuclears 75 per cent Urine, few granular casts Serum protein 7 per cent, non- 
protein nitrogen 36 4 Electrocardiogram sinus rhythm, R^, R„ notched, 1^, T„ 
inverted , Tg upright Indication of incomplete bundle branch block 

Course After four weeks on the ward, thyroidectomy was performed He was 
m the oxygen chamber for eight days prior to operation and five days afterwards 
On removal from the chamber, he had a recurrence of chest pain, relieved by nasal 
catheter which was continued for three days His pain thereafter seemed to be 
definitely diminished However, the patient has done poorly Operated upon Febru- 
ary 8, 1934, he was admitted twice during the following year, with slight congestive 
failure but mainly because of a depressed hopeless attitude He has spent all of his 
time in bed, both in the hospital and at home, complaining of weakness and recurrent 
chest pain Basal metabolism one year after operation was minus 28 per cent 

It must be admitted tliat the operation did not justify itself in his case His 
anxiety state with persistent depression made it impossible to evaluate the results of 
the operation As seen in the table (table 4), the measurements recorded failed to 
give any evidence of improvement The venous pressure and blood volume tended 
to be higher after thyroidectomy, the arterial oxygen saturation only 1 per cent higher 


Tabie IV 


Case 4 

Before Operation 

After Operation 

Remarks 

Date 

1-16-34 to 2-8-34 

2-8-34 to 5-1-35 

Arterial oxygen satu- 
ration 

92% 

93% 

Patient nas in oxygen 
chamber 8 davs before 
and 5 days after opera- 
tion Recurrence of pain 
after removal from cham- 
ber was treated by nasal 
catheter for 3 daj s 

Hemoglobin 

103 to 113 

85 to 115 ' 

Basal metabolism 

-2% 

-14 to -27% 

RBC millions per cu 
mm 

5 5 to 6 0 

4 8 to 5 8 

1 

1 

Vital capacity 

2400 

2000 to 2700 

Blood volume 

4144 

5155 

Blood velocity i 


32 to 52 

Venous pressure 

68 

83 to 130 

Arterial pressure 

152/100 

136/92 to 178/128 

Arterial CO« vol per 
cent 

52 0 

55 1 

Wt kg 

73 

72 to 74 3 

Pulse 

80 

74 to 80 
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Case 5 W H , male, aged 51 years 

Favitly Htstotv and Peisoual Hutoiy Irrelevant P I For three years the 
patient has suffered from recurring, shaip, substernal and epigastric pain, radiating 
to back and down left arm, increasing steadily in severity and in the frequency of 
attacks He had no orthopnea or ankle edema, but his illness pi evented him from 
working foi the past year and a half 

Physical Eramuiaiion A well-developed pale man of 51 Fundi show slight 
narrowing of aiteries PMI 11 5 cm from niidsteinal line in fifth space Sinus 
airhythmia with numerous e\tra-s)'Stoles Sounds distant Soft, blowing systolic 
murmur at apex, loud rough systolic at aortic area Radial arteries tlnckened 
Blood pressure 145/90 mm of Hg Livei edge felt 4 cm below costal margin 

Lahoiatoiy Findings Hgb 77 per cent, rbc 4 4 millions, wbc 6,100, poty- 
nuclears 67 per cent Blood urea 46 mg per cent Electrocardiogram Ventricular 
premature beats, R 3 notched, P inverted in all leads 

Course Patient was treated with 50 per cent oxygen in the oxygen chamber for 
nine days prior to operation and for 16 days after The length of the postoperative 
oxygen treatment was due to the fact that the first attempt at lowering the oxygen 
concentration, on the fourth to the fifth day after the operation, was followed by rise 
in the pulse rate and recurrence of substernal pain The second lowering of the 
oxygen concentration was uneventful The operation resulted 111 a minimal reaction 
(chart 4 and table 5) 


Table V 


Case 5 

Before Operation 

After Operation 

Remarks 

Date 

4-14-34 to 4-28-34 

4-28-34 to 6-29-34 

Arterial oxygen satura- 
tion 

96% 

97% 

Patient was in oxygen 
chamber 9 days before 
and 16 days after opera- 
tion First attempt at 
lowering oxygen concen- 
tration precipitated rise 
in pulse rate and recur- 
rence of pain in chest, 
which was promptly re- 
lieved by raising oxygen 
concentration again to 50 
per cent Second lower- 
ing of oxygen concentra- 
tion was borne without 
symptoms 

Hemoglobin 

77 to 85% 

83 to 85% 

Basal metabolism 

+24% 

-2 to -20% 

RBC millions per cu 
mm 

45 

4 1 to 4 7 

1 

Vital capacity 

2950 

2500 to 2850 

Blood volume 

5700 

5000 

Blood velocity 

25 

25 

Venous pressure 

10 

25 

Arterial pressure 

140/95 

138/88 to 152/90 

Arterial CO 2 vol per cent 

48 

55 3 

Pulse 

108 

68 to 100 


Before operation his basal metabolism was plus 24 per cent, during the five weeks 
after operation, his lowest basal metabolism was minus 11 per cent During the last 
week he began to show improvement, with practically no discomfort on walking the 
hospital corridor For one month after leaving the hospital, the patient did well, 
being able to walk 10 blocks without pain Symptoms then returned worse than ever, 
and he reentered the hospital seven weeks after discharge On this admission, his 
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Operative Period 
Chart 4 — Conliniicd 
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blood count was low'cr, Hgb 70 per cent, i be 3 5 millions The electrocardiogram 
showed definite changes, the T w'a\es in Leads I and II were more deeply inverted, 
T, diphasic, R„ more notched Blood cholesterol 208 mg per 100 cc The lowest 
basal metabolism obtained w'as minus 20 per cent Radiotherapy to the thyroid gland 
w'as begun Four weeks after admission he began to h.ive severe precordial pain at 
rest, unrelieved b}' nitroglycerine liis heart sounds became weak and he was placed 
in an oxjgen tent, oxygen concentration 60 per cent The next day he felt fairly 
w'ell when suddenly he had a severe precordial pain and died almost instantly 

It was evident that thyroidectomy did not alter the progressive course of coronary 
sclerosis in this patient Such improvement as took place was very temporary At 
.lutopsj, a small nodule of hyperplastic thyroid w'as found, which accounted for the 
basal metabolism not reaching low'er lc\els Houmver, since his preoperative reading 
was plus 24 per cent, a relatne lowering of oxygen consumption did take place Post- 
mortem examination revealed marked aortic stenosis w'lth slight generalized coronary 
sclerosis 

Case 6 S S , male aged 57 j ears 

Personal Histoiy Four years ago, the patient developed difhculties m urinating, 
and W'as treated tw'o yeais latei by supra-pubic prostatectomy P I Three 
years ago, he began to be shoit of bieath on exertion Five months ago, he developed 
precoidial pain on exertion For four months he has suffeied intermittent claudica- 
tion in the legs Three and one-half months ago, he went to bed for six w'eeks be- 
cause of dyspnea and edema Precoidial oppression has frequently occurred while 
at rest, walking three blocks brought on pain in chest 

Physical Examimlion A plethoric, w'ell-developed man of 57, somewdiat orthop- 
neic and dyspneic Slight arterial tortuosit> noted in fundi Lungs, sibilant rales 
scattered throughout, with slight dullness at left base Heart slightly enlarged 
Systolic blow at apex Radial aitery sclerotic No pulsation in dorsalis pedis or 
posterior tibial aiteries Blood pressure 160/90 mm of Hg Varicose veins of legs 
Liver edge palpable 3 cm below' costal margin 

Coinse He was placed in an oxjgen tent (oxj'gen concentration 50 pei cent) and 
five hours latei precordial oppiession subsided During a w'eek in 50 per cent oxygen 
he had two minor attacks of upper precordial pain On discharge his liver w'as not 
palpable and his lungs were clear 

One year later he was again admitted In the intervening year symptoms of 
precordial pain had continued, brought on by walking one block, accompanied by 
dyspnea during the preceding three months Lungs contained subcrepitant rales at 
both bases The electrocardiogram now' showed auricular fibrillation, Tj and T„ 
upright, Sg notched Heart little changed from previous admission Blood pressure 
170/100 mm of Hg Liver 3 cm below costal margin Blood urea 51 mg per 100 
c c He W'as kept in the oxygen chamber foi one week prior to operation and six 
days after His postoperative course after thyroidectomy was uneventful His heart 
rate returned to sinus rhythm He returned home three weeks after operation free 
from pain on mild exercise Seven months later his electrocardiogram showed sinus 
rhythm, Pj notched, Sg notched, Sj notched, T^ and T„ inverted and Tg upright 
Since the record taken on tlie previous admission, the T waves in Leads I and II had 
increased in amplitude and Tg had become inverted 

His clinical course was characterized bj severe facial myxedema which was 
uncomfortable enough for the patient to require thyroid extract, gr % daily When 
the thyioid dosage was raised to 1 gram daily, walking 15 blocks precipitated an 
attack of precordial pain for which he went to bed for two days On his present 
dose of gr thyroid daily, he is able to w'alk 15 to 20 blocks without pain or 
dj'spnea 16 months after operation He does not feel strong enough to work On 
limited ambulatory activity, he is comfortable His face appears mildly swollen but 
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does not distiess him His blood piessuie during- the first two months after the 
nperilwn was loner, 145/70 mm of Hg, hut since then it has gradually become more 
elevated, from 195/125 to 200/130 mm of Hg Ihe laboratory data shown m table 
6 reveal a slight incicase m vital capacity, from 2,000 to 2,650 c c Ihe basal metab- 
olism has been kept mainly at minus 35 per cent 


Table VI 


Case 6 

Before Operation 

After Operation 

Remarks 

Date 

8 9-34 to 8-21-34 

8-21-34 to 10-1-35 

Arterial oxygen saturation 

95% 

98% 

Patient was in oxygen 
chamber 7 days before 
and 6 days after oper- 
ation 

Hemoglobin 

118 


Basal metabolism 

+3% 

-22 to -35% 

R B C millions per cu mm 

6 8 


Vital capacity 

i 

2000 

2650 

Blood volume 

6180 

6780 _ 

Blood velocity 

19 

11 

Venous pressure 

12 


Arterial pressure 

180/100 

136/58 to 200/130 

Arterial CO 2 vol per cent 

55 2 

50 6 

Blood cholesterol 


250 

Wt kg 

66 8 

66 4 

Pulse 

72 

44 to 80 


The patient feels much improved He is quite philosophic about his inability 
to woik, being content with a life of mild activity, supported by his son The ele- 
vation of his blood pressure, particularly the diastolic, indicates that thyroidectomy 
has not arrested a pathologic ciiculator)'^ process On the other hand, it has made 
possible a comfortable existence As a by-product of the operation, the symptoms of 
intermittent claudication have disappeared 
Case 7 Female, 43 years old 

Past History Irrelevant P I Patient was well until six months ago when 
she began to have cough and shortness of breath on exertion Her symptoms in- 
creased until she was confined to bed, one month after the onset of symptoms In 
spite of digitalis and complete bed rest, she became progressively worse Weakness 
and dyspnea continued with attacks of nocturnal dyspnea for which morphine was 
used After four weeks of bed rest she was removed to the hospital and placed in 
the oxygen room at an oxygen concentration of 50 per cent 

Physical Evaniination She was a chronically ill-lookmg woman sitting propped 
up in bed, pale without discernible cyanosis Neck veins were moderately distended 
There were dullness and diminished breath sounds and fremitus over the right lower 
lobe Heart was enlarged 13 cm to the left and 5 cm to the right A systolic mur- 
mur was heard at the apex There were frequent premature beats Blood pressure 
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130/80 mm of Hg The liver could be percussed as far as the umbilicus There 
was pitting edema oier the sacrum and ankles 

Laboratoty Findings Hgb 90 per cent, rbc 4,500,000, wbc 7,400, poly- 
nuclears 76 per cent Blood NPN 35 mg per cent Electi ocardiogram showed 
sinus rhythm, ventricular prematuie beats, P-R interval 016 sec , left preponder- 
ance , P notched in all leads , T^ and T„ inverted, T, upright Urine showed a heavy 
trace of albumin with an occasional hjalme cast Venous pressure 135 

Course After entrance to the oxygen chamber the patient had no more attacks 
of paroxysmal dyspnea, and while at rest breatliing was comfortable She was kept 
in the oxygen room for three and one-half weeks and then put on nasal oxjgen for 
10 days This was gradually reduced from five to one liter per minute before it was 
discontinued She lost approximately 15 pounds of edema She was allowed home 
and for a period of two months pursued mild ambulatory activities Then orthopnea, 
indigestion and slight shortness of breath recurred and she was admitted to the 
hospital to the oxygen room as a preparation for thyroidectomy Her vital capacity 
was 2,000 c c Basal metabolism plus 19 per cent Blood cholesterol 177 mg per 
cent Venous pressure 135 Blood pressure 140/100 mm of Hg On examination 
she had dullness and diminished breath sounds over the right lower lobe and pitting 
edema over the sacrum At the end of one week she was again entirely comfortable 
She was kept in the chamber for two more weeks, and after she was entirely free 
from symptoms of decompensation, she \\as operated on under nasal oxygen and 
returned to the chamber for one week She was given oxygen through nasal 
catheter for one more week, and left the hospital two weeks later She had a minimal 
postoperative reaction 

Vital capacity on discharge was 2,800 cc Basal metabolism plus 1 per cent 
four and one-half weeks after operation and minus 8 per cent six months after 
operation Venous pressure before discharge, 45 

This patient on her first admission showed a striking improvement on transfer 
to the oxygen chamber, especially characterized by prompt disappearance of paroxys- 
mal dyspnea That improvement was not longer maintained seemed unusual m a 
case of arteriosclerotic heart disease When she was again put in the oxygen 
chamber, compensation was rapidly regained In the six months that have elapsed 
since operation, she has been very comfortable on mild activity, and says she feels 
like a new woman She has appeared definitely to benefit from the thyroidectomy, 
although the basal metabolism has only been reduced from plus 19 per cent to minus 
8 per cent 

An abductor paralysis of both vocal cords has, however, given her a husky voice 
which has persisted since operation 
Case 8 Female, aged 46 

Family History Two members of the family have had rheumatism Personal 
Histoiy Irrelevant P I At age of 33 the patient had her first attack of rheu- 
matism Six years later she had a second attack at which time she developed 
cardiac symptoms For the past three years she has had shortness of breath, orthop- 
nea, rapidly recurring ascites, finally requiring paracentesis every few weeks, fre- 
quent hydrothorax and persistent ankle edema 

Physical Evaminatwn A chronically ill negress with edema of ankles and sacrum 
Chest shows right hjdrothorax and moist rales at both bases Heart is markedly 
enlarged both to right and left with signs of mitral stenosis and insufficiency and 
aortic and tricuspid insufficiency Blood pressure 120/60 mm of Hg Abdomen 
distended with fluid Liver down 4 cm below costal margin 

Laboiatoiy Findings Hgb 92 per cent, rbc 5 millions, wbc 8,900 poh 
nuclears, 62 per cent Venous pressure 278 Vital capacity 750 Serum protein 

6 3 per cent NPN 32 mg per cent Electrocardiogram shows auricular fibrilla- 
tion, left preponderance, R^ and R„ notched, T^ and T„ isoelectric, T^ upright 
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Com SC She was put in the oxygen chamber for one week prior to operation and 
for three days after operation She had a minimal postoperative reaction Basal 
metabolism plus 5 per cent before opeiation, ramus 23 per cent 23 days after opera- 
tion, minus 35 per cent eight months after operation Venous pressure 278 on ad- 
mission, and 158 twenty-three da3's after operation During the following eight 
months the patient has felt better and able to do definitely more than formerl}^ but 
recurring ascites has required paracenteses at intervals of 10 days to three weeks 
Case P Male, 60 years old 

Past History Spontaneous pneumothorax 18 years ago Questionable history 
of coronary occlusion 12 years ago P I Hypertension discovered 10 years 
ago Four years later he began to have parox3'smal difficulty in breathing at night, 
gradually increasing in frequency and severity Three months ago patient had a 
severe attack of nocturnal dyspnea, and examination at that time showed definite 
heart failure Apex rate 90, blood pressure 170/100 mm of Hg, many premature 
beats Liver palpable below the costal margin Lungs showed moist rales at both 
bases Two months ago dyspnea increased, and he complained of severe pain in the 
left arm Electrocardiogram showed right bundle branch block, marked slurring and 
notching of QRS complexes, diphasic T waves and many premature ventricular beats 
Blood urea 62 mg per cent Basal metabolic rate plus 12 

Physical Evammation The patient showed marked dyspnea, at times gasping 
His breathing was distinctly more comfortable while he was in the oxygen chamber 
(oxygen concentration 50 per cent) He spent 19 days in the chamber, and for 11 
days after this was given oxygen by nasal catheter Thoracenteses were repeatedly 
necessary, 1,800 c c of fluid being aspirated during this period from the right chest 
Salyrgan was given at frequent intervals without restoring compensation The 
patient was replaced in the oxygen chamber for three days and then operated on, 
remaining in the 0X3'gen chamber for eight days after operation He had a slight 
postoperative reaction 

The vital capacity was 800 to 900 before oxygeii treatment, rose to a high of 1,350 
befoie opeiation and was 1,150 after operation Venous pressure before operation 
was 45, velocity of blood flow 45 seconds (Decholin) Salyrgan and thoi acenteses 
continued to be necessary after operation and the patient showed no improvement 
Four weeks after the operation, he died of bronchopneumonia 

In this patient with maximal cardiac failure, thyroidectomy appeared to be of 
no benefit The progressive nature of the pathologic process was uninterrupted by 
the attempt made to lessen the work of the heart 
Case 10 Female, aged 65 

Family Histoiy and Past History Irrelevant P I Sixteen 3'ears ago, 
the patient began to suffer from attacks of pain in left arm, shoulder and precoidium, 
at first induced by walking, later by changing from a warm to a cold room, and 
finally occurring at rest During the week of admission, she had one severe attack 
with marked air-hunger and tachycardia 

Physical Examination The patient was a well-developed, well-nourished woman 
of 65, sitting quietly in bed, without d3'spnea, cyanosis or orthopnea Her heart was 
slightly enlarged, and the aortic arch on roentgen-ray appeared to be moderately 
dilated No peripheral edema Blood pressure 200/108 mm of Hg 

Lahoratoiy Findings Electrocardiogram T^ and T, inverted, Tg upright, left 
preponderance Basal metabolism minus 9 per cent Vital capacity 2,200 c c 
Arterial oxygen saturation 95 per cent 

Coiiise She was placed in the oxygen chamber for six days before operation 
and SIX days after As indicated by chart 4, her pulse rate was substantially reduced 
during the period following admission to the oxygen chamber She had a minimal 
postoperative reaction There was an elevation of the pulse rate when 0x3 gen was 
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discontinued Three days after leaving the chamber she was anxious to be out of 
bed She was discharged, free from pain, one week later She has been well since 
operation 

In this patient, freedom from precordial pain was secured following thyroidec- 
tomj’^ Despite her long histoiy and her age, she withstood the operation extremeh' 
well She is in apparently good condition 13 months aftei the operation, except for 
the development of severe joint pains having the appearance of chronic arthritis 
Case 11 Male, aged 59 

Family History and Past Histoiy Irrelevant P I Nervousness and dysp- 
nea began two and one-half years ago A diagnosis of hyperthyroidism was made 
but the patient refused operation Since that time, dyspnea has become worse, with 
increasing palpitation and ankle edema Two weeks prior to admission, following 
a sore throat, the patient became orthopneic and was confined to bed 

Physical Examination Acutely ill man of 59 years, orthopneic and cyanotic, with 
massive edema of extremities Thyroid diffusely enlarged Lungs contained moist 
rales at both bases Heart greatly enlarged to left, sounds rapid, systolic murmur 
at apex Blood pressure 110/60 mm of Hg Liver felt 5 cm below costal margin 
Laboiatoiy Findings Hgb 92 per cent, rbc 5 3 millions, wbc 10,000, poly- 
nuclears 74 per cent Non-protein nitrogen 40 mg per cent Venous pressure 265 
Electrocardiogram Auricular fibrillation, left preponderance 

Coiiise On rest in bed, nasal oxygen, morphine and digitalis he improved 
rapidly The basal metabolic rate was found to be plus 50 per cent On Lugol's 
solution for one week, the basal metabolic rate dropped to plus 17 per cent A 
partial thyroidectomy was performed under the same conditions as m the previous 
cases, with nasal oxygen and local anesthesia, the patient having been kept in the 
oxygen chamber for five days before and fi-ve days after operation He had very 
little postoperative reaction The basal metabolic rate 18 days after operation was 
plus 1 per cent He was discharged, ambulatory and improved Fibrillation with a 
slow ventricular rate was present 

This was the only patient in the senes in whom a partial thyroidectomy was 
done The symptoms of cardiac failure were precipitated by hyperthyroidism and 
it was felt that reduction to a normal oxjgen consumption would be adequate to 
restore compensation The smooth postoperative course in this t>pe of case, cardiac 
failure with hyperthyroidism, was not dissimilar to that seen in the cases of heart 
disease recited above 

Case 12 Female, aged 30 

Family Histoiy Grandmother had rheumatism Past Histoiy Pneumonia at 
four years, scarlet fever at six years, no rheumatic fever, chorea at six years 
P 7 At the age of 15, patient first noticed palpitation of the heart on exertion 
accompanied by shortness of breath Four jears ago increasing dyspnea took place' 
and one year later she entered the hospital because of cardiac insufficiencv Patient 
improred but never became free from edema, djspnea on slight exertion and a swollen 
abdomen A second admission became necessarj on June 18, 1935, because of in- 
creasing orthopnea and swelling of the legs and abdomen 

Physical Evammation A thin, poorly developed negress, moderate orthopnea 
and dyspnea, doubtful cyanosis Lungs Dullness and diminished breath and voice 
sounds, with moist rales at both bases posteriori} Heart Greatly enlarged , dullness 
at base 8 cm , in the fourth interspace to the right 5 cm , 13 5 cm to the left in the 
fifth interspace, rhythm totally irregular, svstolic and diastolic murmurs at the apex 
a diastolic and rough systolic murmur at the aortic area, blood pressure 130/60 mm' 
of Hg Abdomen tense and full with a fluid wave, liver palpable at the level oi tl 
umbilicus , spleen felt at the costal margin 

Laboiatoiy Findings Hgb 75 per cent, rbc 4 2 millions, wbc 8 700 nolv 
nuclears 75 pei cent Non-protein nitrogen, 26 mg per cent, serum prot'em 5 9 per 
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cent Venous pressure 270 to 310 Electrocardiogram Auricular fibrillation, \en- 
tricular rate 50, left preponderance, upright, T„ and inverted Basal meta- 
bolic rate plus 8 per cent 

Com sc Patient was treated in the hospital with rest in bed, digitalis and salyrgan 
for four months, when thyroid ablation was decided upon At this time her vital 
capacity was 1,150 cc , pulmonary ventilation 6 2 liters pei minute, arterial oxygen 
saturation 91 per cent, circulation time 40 seconds (by sodium cyanide method) 
Patient was placed in the oxygen chamber for two and one-half weeks prior to opera- 
tion, which was done under oxygen and local anesthesia In this patient, the onh 
one of the series, a postoperative reaction took place, the temperature rising to 103 6° 
F and pulse from 62 to 96 on the day following the operation, returning to normal 
on the third day postoperatively The patient was removed from the oxygen chamber 
SIX days after operation 

Four weeks after operation the patient no longer experienced any heart con- 
sciousness However, she began to accumulate fluid in the abdomen again and 
required salyrgan Ihe basal metabolic rate at that time was minus 21 per cent 

This patient represents a case of cardiac insufficiency that was not compensated 
by rest in bed Although she had a febi ile postoperative reaction, the behavior of her 
heart was at no time embarrassed The patient did not make any substantial im- 
provement and died six months later of congestive failure 

Discussion of Results 

In presenting 12 cases of thyroid ablation in patients suffering from' 
heart disease, we wish to formulate no general conclusions concerning the 
value of the piocedure noi of the special use of oxygen therapy in conjunc- 
tion with it Our intention is rathei to discuss the results of our experience 
as a guide to further work in the treatment of cardiac disorders 

That no moitahty occurred as a result of operation cannot in such a 
small senes be ascribed to the use of oxygen or to the skill of the surgeon 
However, in some instances maximally severe cases of congestive heart 
failure were chosen, patients who had been bed-ridden five to 18 months, 
who were brought to an operable stage without manifestations of cardiac 
insufficiency by residences in a 50 per cent oxygen atmosphere The seventy 
of congestive failure may be estimated by the marked reduction of the vital 
capacity in five of our patients who at some time before operation showed 
the following readings case 1, 900 c c , case 2, 1,100 c c , case 8, 750 c c , 
case 9, 800 cc , case 12, 1,100 cc In the series of Blumgart and his col- 
laborators, the lowest vital capacity among 31 cases tested preoperativelv 
was 1,350 c c ^ In their review of 18 months’ experience with thyroid ab- 
lation, they report that m 60 cases of congestive failure six have died since 
operation and six died operative deaths, i e , within the first three days after 
operation Their operative mortality was then 10 per cent They state 
that all deaths occurred in patients in congestive failure at the time of opera- 
tion Our own senes is too small to make statistical comparison with 
theirs We wish merely to point out that our interest has centered chiefly 
m cases in whom compensation in room air under conditions of ambulatory 
activity could not be obtained, the severity of whose condition is in some 
instances revealed by the low level of their vital capacities (table 7) We 

* Personal communication 


Table VII 

Summary of Chnicil Data m 12 Patients with Cardiac Insufficiencv on Whom Thyroid Ablation Was Performed 
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Wish to draw attention to the fact that preoperative oxygen treatment was 
employed to increase the efficiency of the circulation, that oxygen was used 
during and after the operation to prevent anoxemic shock, and finally that 
under these circumstances there was little or no postoperative reaction, as 
revealed by the clinical condition of the patients and the charts of their pulse, 
lespiration and temperature It seemed likely to us, as a result of an ex- 
perience with an admittedly small number of patients, that the very severe 
case of congestive failure in wdiom an operative mortality of some degree 
might otheiwise be expected could with the employment of this program of 
prepaiative and postoperative treatment be more safely conducted through 
the procedure of thyroid ablation Furthermore, our impulse to utilize 
thyroidectomy was in the main directed toward this type of case In tivo 
instances, in which prolonged oxygen treatment did not achieve a satisfac- 
tory state of compensation, the majoiity opinion decided against thyroidec- 
tomy In most of the cases, the favorable effect of oxygen treatment was 
apparent, especially by the lowering of the pulse rate before operation and 
its elevation when oxygen treatment was discontinued after the operation, 
examples of which occur in the charts presented In addition, the scarcity 
of the symptoms of postoperative reaction impressed us 

The beneficial effect of oxygen therapy immediately following major 
surgical operations has been reported by Boothby and Haines,®^ Binger, 
Judd, Mooie and Wilder Judd has already observed, “ We feel tliere 
can be no question that the use of oxygen postoperatively has a definitely 
favorable effect on the prevention and treatment of pulmonary edema and 
congestion In our opinion, we have materially reduced the incidence of 
postoperative pneumonia since using oxygen therapy freely following major 
surgical procedures ” 

In presenting this communication, we wish to record mainly the clinical 
data which we observed, the opinions we derived fiom them are tentative 
and must await a longer period of trial before we can accept them as estab- 
lished conclusions 

In viewing the results of thyroidectomy itself, we have been especialty 
struck by the improvement in two maximally severe cases of congestive 
failure, numbers 1 and 2, both due to rheumatic heart disease In these 
cases, the change from a bed-ndden existence to one of ambulatory activity 
was striking and could be distinctly ascribed to thyroid ablation In neither 
of the patients was clinical myxedema a troublesome feature In anothei 
case of severe congestive failure, number 8, the time interval has been too 
short to permit prediction of her ultimate improvement She is subjec- 
tively considerably improved The vital capacity has increased from 750 
c c to 1,200 c c The venous pressure has fallen from 250 to 97 Paracen- 
tesis of the abdomen has been reduced from once a week to once in two 
weeks The result in case number 3, one of congestive failure of more 
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moderate degree than the three above mentioned, is not striking, but if can be 
safely said that some improvement m the function of her circulation has oc- 
curred and that subjectively she is better than prior to operation The pa- 
tient whose congestive failure was associated with hj^perthyroidism, number 
11, is much improved, as might be expected He was included in the series 
because he was subjected to the same program of oxygen treatment m asso- 
ciation with thyroidectomy The case of congestive failure, number 9, in 
whom coronar}’- arteriosclerosis was at the basis of his heart disease, was 
unimproved, and died one month after operation His failure was progres- 
sive from the time of entrance to the hospital and was uninfluenced by 
thyroid ablation The sixth case of congestive failure, number 7, was one 
of moderate severity She has been subjectwely improved and is able to 
carry on distinctly increased ambulatory activity since the operation, but the 
time interval that has elapsed is too small for more to be said than this The 
seventh case of congestive failure, number 12, became free from heait con- 
sciousness but no substantial improvement took place and the patient died 
SIX months later of congestive failure 

There remain four cases in which operation was performed for cardiac 
pain in the absence of congestive failure In two, cases 6 and 10, relief 
from pam was definite, the patients themselves were pleased with the results 
of the operation and the procedure could be said to have justified itself 
The occurrence of severe facial myxedema in one, case 6, ultimately amel- 
iorated by thyroid extract, for a time clouded the patient’s satisfaction with 
the relief of his heart pain In the remaining two cases, an unsuccessful 
result was obtained In one of them, case 4, the patient had a psycho- 
neurosis sufficiently severe as to obscure any benefit he might have received 
He did not appear to be subjectively or objectively improved In the other, 
case 5, a temporary period of improvement was followed by a progressively 
severe course ending in death It should be mentioned in his case that the 
basal metabolism did not go below minus 20 per cent, and that at autops-^ 
a nodule of hyperplastic thyroid tissue Avas found In addition to arterio- 
sclerosis he had a marked aortic stenosis The otlier three cases of cardiac 
pam were presumably cases of coronar}”- arteriosclerosis 

The laboratory data submitted m the tables do not require detailed com- 
ment The blood cholesterol was elevated after thyroidectomy, which is in 
accord with the careful studies on this point bv the original authors The 
oxj^gen saturation of the arterial blood m the cases studied was either slightly 
lowered or normal The yenous pressure and yital capacity measurement's 
indicate the sca erity of congestive failure in the indiA idual cases The blood 
volume m tAvo cases Avas reduced after thyroidectomy, suggesting lessened 
Avork for the heart The vital capacity AA^as moderately increased m some 
rases, although this Avas not a marked or consistent outcome The red blood 
cells tended to sIioaa a decrease of a half million to a million cells, Avith pro- 
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portionate decicase in hemoglobin, as pieviousl}’^ mentioned Bluragait 
and his collaboratoi s The venous pressure was definitely decreased in 
some patients, uninfluenced in others 

Comment 

We are unable to formulate any firm indications for thyroid ablation in 
the treatment of heart disease, our own experience is too limited and the 
total lapse of time since the piocedure was inaugurated is too brief to permit 
of final judgment Nevertheless, ive did select the cases that make up the 
present report with certain principles m mind 

The patient with congestive failure who was bed-ridden all the time, or 
most of the time, became a potential candidate for thyroidectomy Also, 
when the periods of compensation m a patient were very brief, such as a 
matter of a few months, we regarded these recurring attacks of cardiac 
insufficiency as indicating a very small cardiac reserve In other words, the 
procedure seemed justified when little expectation of comfort could be 
expected without it 

In the cases with cardiac pain, the existence of unieheved, severe, fre-" 
quent pain over the heart raised the question of thyroidectomy In both 
groups of cases, the presence of a stationary lesion, rheumatic or arterio- 
sclerotic, increased the indication for operation Cases that appeared to 
regain a somewhat stable compensation on oxygen therapy alone were not 
subjected to thyroidectomy 

We accepted certain contraindications such as a basal metabolism under 
minus 15 per cent, the presence of nephritis, advanced age — over 75 years 
— or too youthful an age, such as before puberty Also, we have avoided 
choosing patients with syphilitic heart disease, since the pathological process 
in these cases might be expected to advance despite the production of a 
lowered oxygen consumption In addition, we believe the patient should 
be brought into a state of relative cardiac sufficiency before operation 
Oxygen therapy was specially used for this purpose It was not demanded 
that these patients should be able to be compensated in room air Our 
belief was that if they could be brought to a state of relative cardiac suffi- 
ciency in an oxygen chamber, the operation could then be performed with 
the patients compensated, even if the inhalation of oxygen-enriched atmos- 
pheres was necessary for the maintenance of compensation, the fact that the 
operation was done while oxygen inhalation was still being continued re- 
moved the danger of anoxemic shock It is true that a sudden removal 
from a high oxygen environment to that of atmospheric air may precipitate 
cardiac collapse in severely ill patients However, the method here pursued 
was to a\ Old any interruption of oxygen therapy until a safe period follow- 
ing the operation appeared The subsequent reduction m cardiac work then 
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allowed the patient to pursue an ambulatory existence without the help of 
oxygen therapy, as was illustrated by the two severe rheumatic cases of 
congestive failure in our series 

In the case of angina pectoris, we would now feel doubtful about select- 
ing patients who had such severe coronary artery disease as to suggest an 
advancing process The clinical course of these patients is difficult to 
predict, but in so far as it is possible to do so, the patient with very trouble- 
some pain but with little evidence of progressive coronary disease, would 
appear a more justifiable candidate than one with very marked and probabty 
advancing coronary changes In this group, the danger of cardiac failure 
attending the operation is less real than in the congestive failure patient who 
IS unable to be compensated out of a bed, although postoperative deaths have 
been reported in this group (Cutler We adopted a practice of employ- 
ing oxygen in these cases also, using a smaller preliminary period of treat- 
ment Doubtless, many of these patients would have gone through the 
operation without reaction However, anginal pain is itself a result of 
anoxemia of the heart muscle, and in many cases can be relieved by inhala- 
tion of oxygen In two of our cases, anginal pain and increased pulse 
rate recurred four days after the operation when the oxygen concentration 
of the chamber was lowered and disappeared with elei^ation of the oxygen 
concentration The presence of anemia increases the indication for oxygen 
treatment in this group * During a period of stress which an operation 
induces, the inhalation of oxjgen would tend to counteract the development 
of oxygen debt and therefore tend to maintain the efficiency of the circula- 
tion In patients with anginal pain without congestive failure, the use of 
oxygen treatment according to the program outlined would therefore appear 
to be helpful, although not as valuable a procedure as in the patient whose 
cardiac insufficiency is an immediate problem 


Summary 


In 12 patients a program of preoperative, operatne and postoperative 
oxygen treatment has been employed as an adjuvant to ablation of the thy- 
roid gland in cases of heart disease In patients with congestive failure 
their circulation efficiency was improved by the preoperative period of 
residence m an oxygen chamber During the operation itself and for a time 
following it, oxygen therapy tended to prevent the development of oxygen 
debt and anoxemic shock Charts showing the effect of oxygen treatment 
and the absence of severe postoperative reactions have been drawn up 
There were no operative deaths 


♦Pickering and Wajne=^ reported obser\ations on a series of 25 patients i\ith anemia 
eight of whom coniplained of pain o\er the sternum induced onK b> exercise and rebevpH 
b> rest, in six this pain was no longer experienced after the anemia had been cured wA/Ip 
m two it persisted The authors concluded from their experiments that the essential’ fart,, 
in the production of anginal pain iii anemic patients is a diminished supnh of owo-m-, tr .Y 
working cardiac muscle and not an inadequate flow of blood " ' 
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The physiological effects of oxygen therapy in cardiac decompensation 
have been leviewed Its helpfulness in this condition has added further 
evidence in support of our belief in the value of this form of therapy 

The results of thyroidectomy have been commented upon individually 
in this study without attempting to formulate firm conclusions Our in- 
terest has been aroused chiefly in severe cases of congestive heart failure of 
rheumatic etiology in the absence of an active rheumatic process In two 
cases of this t3^pe followed for a peiiod of over two years, the gam of 
cardiac efficiency has been striking The treatment of angina pectoris by 
thyroidectomy seems to us moie wisely restricted to those patients who have 
troublesome anginal pain in the absence of clinical and electrocardiographic 
evidence of an advancing scleiosis of the coronary artery In two cases of 
this type the clinical betterment vhich ensued completely justified the opera- 
tion Three patients, two with cardiac pain and one with congestive failure 
and cardiac pam, were not helped One case of congestive heart failure was 
not improved and died six months later The remaining four were im- 
proved, the time elapsing since operation being insufficient to permit giving 
a reliable estimate of the degree of benefit 
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THE THERAPEUTIC ACTION OF THE NUCLEOTIDES, 
THE TREATMENT OF THE WHOLE BLOOD PIC- 
TURE WITH FERROUS ADENYLATE * 

By Simon L Ruskin, M D , and Elihu Katz, M D , New York, N Y 

Since Rothmann, in 1931, showed that the hemoglobin peicentage and 
the red cell count m a series of patients suffering from widely different dis- 
eases bore a fairly constant relationship to the amount of adenylic nucleotide 
in the blood, there has been a progressively increasing interest m the physio- 
logic role of adenylic acid The Annual Review of Bwchemrsfiy lists 114 
sepal ate papers m one bibliography In the light of recent investigation, 
this study has become all the more interesting because of the general en- 
thusiasm which first gieeted nucleic acid therapy twenty years ago, and its 
subsequent failuie to materialize The explanation for this, apparently, lies 
m the fact that nucleic acid is composed of two groups of nucleotides repre- 
senting physiologic antagonists in equal amounts and is thus relatively inac- 
tive The prediction of our former teacher, Prof John Mandel, that the 
unlocking of nucleic acid would usher in a new era of physiologic chemistry, 
appears to be approaching realization 

It is well for us to consider, briefly, the formation of nucleic acid before 
studying the characteristics of the nucleotides which form it 

Nucleic acid when conjugated with albumin or globulin forms a nucleo- 
protein As a rule the protein elements may change with the different tis- 
sues where the nucleoprotein is formed but the nucleic acid ladicles are rela- 
tively constant 

Nucleic acid is composed of four nucleotides, two of which are purines, 
having as the nitrogen containing base adenine and guanine respectively 
The othei two nucleotides are pyrimidines having the nitrogen containing 
bases thymine and cytosine In plant nucleic acid instead of thymine we 
have uracil 

All foul nucleotides have a common structure, thus, the base is united 
with a glucoside which, in animal nucleic acid is D'ribose, as well as to phos- 
phoric acid 

Thus a picture of nucleic acid, according to Dr P A Levene, is as fol- 
lows 

— phosphoric acid— sugar — purine 



= phosphoric acid — sugar — pyrimidine 
= phosphoric acid —sugar— pyrimidine 


—phosphoric acid— sugar— purine 

* Read an part at tlie American Chemical Society Meeting at St 
1933 Recei\ed for publication No^ ember 27, 1935 
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If we group the nucleotides in respect to their physiologic action, 
we get a schematic arrangement as foIloAvs 


Analysis of Nucleotide Action 
Nucleic Acid 




\ 

Adenine Nucleotide 


Cytidihc Nucleotide 

Guanine Nucleotide 


Uridyhc Nucleotide 

N-C 

1 1 


N-C 

1 1 

1 1 

C C-N 


1 1 

C C 

\ 



C 



/ 



N-C-N 


N-C 

Purine structure resembling 


Pyrimidine structure 

caffeine, etc 


resembling phenobarbital 

Stimulative 


/• 

Depressive 

CH3N-CO 


HN-CO 



CoHs 

OC C-NCH3 


yf 

OC c 

^CH 


\ 



CgHs 

CH3N-C-N 


HN-CO 

1 Stimulates reticulo-endothehal 

1 

Precipitates toxins and binds 

system, and induces leuko- 


toxalbumin 

cytosis 

2 

Induces leukopenia on injection 

2 Increases coronary circulation 

3 

Inhibits bacterial growth 


3 Participates in carbohydrate me- 4 Is antiseptic in stronger dilutions 

tabolism S Acts like barbiturates on metabo- 

4 Participates in muscle metabolism lisni 

5 Acts as a coenzyme 

6 Is a glandular stimulant 

It can therefore be readily seen that, in dealing with the individual 
nucleotides, we are working with substances radically different from the 
larger molecule, the nucleic acid The situation may be considered as 
analogous to the relationship which coal tar bears to its various physiologi- 
cally active fractions This fractionation of nucleic acid has made available 
a new series of physiologic agents The isolation of the nucleotides is both 
costly and difficult , but the value of separating these constituents of nucleic 
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acid was well pointed out by Doan who states that, “ The definite and usually 
considerable leukocytosis that followed the intravenous injections of rela- 
tively large doses (1 gm of sodium nucleinate), in their series of normal 
rabbits, was proved to be of unquestionable bone marrow origin How- 
ever, a preliminary leukopenia occurred, sometimes lasting for a number 
of hours before the peripheral leukocytosis was observed, an obviously un- 
desirable phase in the reaction 

It was then determined to see whether this ‘ active principle,’ afiecting 
the myeloid foci in bone marrow, might not be contained in some of the 
degradation products of nucleic acid, as distinct from the accompanying 
leukopenia producing factor of the larger molecule Chemically pure crys- 
talline adenylic and guanylic acid were later tested These products all gave 
an immediate neutrophilic response without preliminary leukopenia which 
recommended them as preferable to the larger nucleinate molecule for clinical 
use ” 

Of the four nucleotides, the adenine nucleotide, adenylic acid, has re- 
ceived the greatest amount of attention Rothmann has shown that there is 
a direct correlation between the adenine nucleotides and the erythrocyte count 
X and the hemoglobin percentage This correlation holds in the various con- 
ditions ranging from severe anemia to polycythemia The influence of 
adenylic acid on the circulation is further shown by the work of De Caro 
who demonstrated that adenylic acid isolated from yeast nucleic acid (1) 
lowers the blood pressure, (2) abolishes motility of the intestine, and (3) 
produces bradycardia These effects are independent of the sympathetic 
and para-sympathetic innervation since they are observed in the same degree 
after the administration of atropine or ergotamine Similar observations 
were made by Bennet and Drury whose investigations revealed that adenylic 
acid is a constituent of many tissues, being found in great amount in striated 
and heart muscle It is apparently liberated from injured tissues and may 
be a contributing factor in inflammations and traumatic shock The biologic 
effects of adenylic acid have been found to be identical with those of adeno- 
sine, in that (1) the blood pressure is lowered, (2) the vessels of the per- 
fused rabbit lung are constricted, (3) the isolated virgin guinea pig uterus 
IS caused to contract and (4) in that a general leukocytosis may be produced 
Drury, furthermore, found that in the perfused rabbit heart, the addition of 
either guanylic or adenylic acid leads to a brief primary decrease followed by 
a prolonged increase in the amplitude of the mechanogram He did not find 
adenine or guanine to have such influence and concluded, therefore, that the 
nucleic acid derivatives n Inch contain a phosphoric acid grouping were cap- 
able of producing tlie change 

This is, howe^er, somewhat at ^arlance vith the obsen,^ations of Drury 
and Weeds on the influence of adenosine in dilating the coronary arteries of 
the heart They sho^^ ed that yeast or muscle adenylic acid ha^ e about 66 
per cent of the effect of adenosine, nhereas inosmic acid, adenine, guanosine 
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and sodium nitrate weie about 33 per cent as effective as adenosine 
Thymus and yeast nucleic acid have an inconstant effect A slight constric- 
tion IS occasionally pioduced These conclusions aie further corroborated 
by Weld, who found that adenosine caused marked dilation of the coronary 
vessels, being twenty times as powerful as sodium nitiate Adenylic acid 
(yeast or muscle), adenine, or guanosine also dilated the coronary vessels 
but were not as effective as adenosine 

Among the earlier investigations of the nucleotides, adenylic and guanylic 
acid, IS that of Rosenfeld who found, upon the injection of these acids in 
the form of the sodium salts, an increase in the uric acid and total nitrogen 
of the urine This increase in total nitrogen was greater than the nitrogen 
contained in the injected substances, while the increase in uric acid was only 
10 per cent of the value calculated for the complete conversion of the purine 
It IS not unlikely, therefore, that the effect on the composition of the urine 
is explained, in part at least, as due to an increased metabolism and increased 
glandular activity 

The occurrence of adenylic acid and its isolation from the blood were 
demonstrated by Hoffman, Jackson, Buell and Perkins Its presence in and 
isolation fiom milk has been proved by Kay, from brain by Pohle, from 
muscle by Ostern and from kidney by Embden 

How significant a role adenylic acid plays in the normal metabolism is 
gleaned fiom its relationship to carbohydrate metabolism The investiga- 
tions of Myibock and Euler have shown that cozymase activity is associated 
with a nucleotide which, in certain respects, resembles muscle adenylic acid 
It has not been obtained in crystalline form, nor has a crystalline salt been 
prepared from it Studies of the rate of hydrolysis show that this nucleo- 
tide belongs to the same group as inosic acid and muscle adenylic acid, but it 
is clearly distinguished from the adenosine phosphoric acid obtained from 
yeast nucleic acid 

That adenylic acid plays an important role in metabolism is further sub- 
stantiated by the observations of Lehmann who showed that the esterifica- 
tion with tnhydrogen phosphate through the lactic acid enzyme system pro- 
ceeds only in the presence of adenyl-pyrophosphate plus magnesium He 
showed that frog muscle extract loses its ability to hydrolyze glycogen after 
standing at 20° for two to three hours Adenyl-pyrophosphate isolated 
from a fresh muscle can completely restore this lactic acid forming ability 
to the inoculated extract Myerhof, Lohmann and Meyei have also demon- 
strated that the lactic acid forming system of muscle or muscle extracts 
consists of the thermolabile enzyme and the thermostable coenzyme The 
coenzyme must consist of an autolysable and non-autolysable fraction The 
former is the adenyl-pyrophosphate The complement of the coenzyme 
present in autolyzed boiled juice is the magnesium Therefore, the mag- 
nesium salt must be added besides the adenyl-pyrophosphate to completely 
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restore its lactic acid forming ability From these considerations it is con- 
cluded that the system, 

(1) inorganic phosphate, 

(2) adenyl-pyrophosphate, 

(3) and the magnesium, 

constitutes the coenzyme of lactic acid formation 

Jacobson has m addition shown that an enzyme liberating trihydiogen 
phosphate from adenyl-pyrophosphate is present abundantly in the liver and 
to lesser extent in the kidney Evidence is presented for considering this 
enzyme as distinct from other phosphatases 

Euler and Myrbock define cozymase as that substance which brings about 
the typical carbohydrate cleavage m an otherwise inactive mixture of sugar, 
phosphate, zymphosphate, apozymase, and magnesium salts They found 
that the purest preparations of this consisted almost entirely of a substance 
closely related to adenylic acid (muscle) The close relationship of cozy- 
mase to adenylic acid was also demonstiated m an interesting manner by 
Svengard who showed that injections of cozymase into the jugular vein of 
rabbits under Wrettan narcosis caused a loweiing of blood pressure This 
effect was independent of the specific action of the cozymase, since inactiva- 
tion of the coenzyme by heating did not interfere with the lowering of the 
blood pressure Pure adenylic acid of yeast is somewhat more active in this 
respect, possibly because of the fact that the cozymase is not an entirely pure 
adenylic acid The introduction of the thio-methyl group into the adenosine 
molecule apparently does not diminish this special action The action of 
cozymase in lowering the blood pressure is a non-specific effect of the 
adenylic acid or the homologous adenosine derivatives This is further cor- 
roborated by Zipf in his observations with muscle adenylic acid 

Not only do we find adenylic acid playing an important role in carbo- 
hydrate metabolism, but it is no less significant in its influence on muscle 
metabolism Thus, Schmidt showed that it undergoes enzymic deamina- 
tion when treated with the pulp or press juice from rabbit muscle The 
free purine on the other hand remains practically unaltered when subjected 
to this treatment Likewise, Embden and Wassermeyer performed experi- 
ments which proved that the source of the ammonia m muscle contraction is 
from the NHo group in adenosine phosphoric acid The influence of 
adenylic acid during muscle contraction has been carefully studied by 
Embden and Lehnartz who found the amounts of free pentose and pentoside 
in muscle increased following contraction, which indicated that the increased 
phosphate regularly observed was liberated from an adenylic acid complex 
Many authors further suggest that in the reco^ ery period of muscle contrac- 
tion the pyrophosphonc acid is resynthesized both from the free tnhydrogen 
phosphate and the split off product of adenylic acid For confirmation, they 
point to the increase of free pentose during the t’i\o hour recovery period of 
fatigued muscle 
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These studies of the purine nucleotides thus reveal the beginning of an 
analytic break-up of nucleic acid into a series of substances possessing inde- 
pendent properties in balanced systems not yet completely levealed From 
the physiologic standpoint the separation of the pui me from the pyrimidine 
nucleotides makes a radical difference in av^ailability , for, the purine nucleo- 
tides possess valuable stimulative action on the reticulo-endothehal system 
and form a valuable vehicle for metal salt therapy while the pyrimidines, be- 
cause of their depressing action on the reticulo-endothehal system, are un- 
desirable for injection On the othei hand, the increased solubility of the 
pyrimidines makes them available for salts such as the sih^er salts, that are 
used in topical application The interesting disclosure of Williams, that 
vitamin B is a pyiimidme thiazole compound, lends added interest to these 
substances 

One of us, Di Simon L Ruskm, has therefore synthesized all the metal 
and metalloid salts of adenylic and guanylic acid as well as the metal and 
metalloid salts of cytidihc and undylic acids 

In studying these preparations, it is interesting to note that ferrous 
adenylate provides a non-toxic iron for mtiamuscular or intravenous use that 
is stable, readily soluble, and non-iri dating on injection, having a pH close^- 
to neutral How valuable the combination of iron with a physiologically 
occurring ladical may be can be seen from Rothmann’s study sliowmg that 
the average value of this nucleotide m blood is from 15 to 18 mg per cent 
He finds that there is a distinct correlation between adenylic acid and the eryth- 
locyte count In anemia the lowest v'^alues are found, m polycythemia the 
highest The daily destruction of eiythrocytes explains the relatively large 
amount of adenylic acid excreted m the bile The injection of this nucleo- 
tide leads to a rise m excretion of uiic acid in the urine Rothmann believes 
that adenylic acid plays an important role in the endogenous metabolism of 
uric acid Engelhardt regards the adenyl pyro-nucleotide as a component of 
the coenzyme system of respiration Thus, m employing feirous adenylate 
we have a therapeutic agent m a more potent form not only foi stimulating 
eiythrocyte and leukocyte foimation, but also for enhancing the respiratory 
coenzyme system m which the iron also plays a role 

In approaching the clinical study of the therapeutic action of the nucleo- 
tides, we selected, for this investigation, the influence of the nucleotides on 
the blood picture, leaving for later study the other aspects discussed m this 
paper The relationship between hemoglobin, erythrocyte count and leuko- 
penia has hitherto received but little study Even though the proverbial 
tonic has always been directed toward hemoglobin and red cell formation, 
nevertheless, it appears that the white cell should really be the objective 
Roberts and Kracke, m a comprehensive study analyzing the accumulated 
data 111 terms of white cell level and symptomatology, leviewed 8000 cases of 
private clinic patients One of every four was found to have had a mild 
granulopenia One of each two Avomen patients, betAveen the ages of 40 
and 60, Avas neutropenic, and complaints of Aveakness, exhaustion and 





THERAPEUTIC ACTION OE NUCLEOTIDES 


1555 


fatigue, with a tendency to sleep, were twuce as frequent in the granulopenic 
individuals as in those showing a normal white cell count Eighteen per 
cent of the gianulopenic gioup gave a chief complaint of neivousness Fur- 
thermore, the severity of the symptoms paialleled, to a remarkable extent, 
the degree of granulopenia found 

In our own cases, cited below, the feeling of well being was far in excess 
of the rise in hemoglobin and erythi ocytes, even though the latter increase 
was m itself considerable 

The relationship between leukopenia and anemia was fui ther emphasized 
by Roberts and Kracke who say that, in the attack of pernicious anemia the 
granulocytes often decrease with the normocytes, and the chaiactenstic 
granulocytes of pernicious anemia seem to be the first blood evidence of the 
attack and the last after remission has begun If one could explain agranu- 
losis, he might also be able to explain pernicious anemia 

The first extensive series of clinical tests was conducted with ferrous 
adenylate, prepared in half and one grain doses with the assistance of the 
Merck Research Laboratory The clinical aspects were carefully followed 
by one of us. Dr Ehhu Katz, m selected cases Although over 1,000 in- 
jections were administeied in a wide variety of patients, no untoward local 
or general reaction was observed at any time The case reports present 
several of those conti oiled by Dr Katz (table 1) 

Since the ferrous adenylate is the salt which has been selected for clinical 
trial, it is well to point out seveial of the factors relative to iron therapy 
Since ferrous adenylate is soluble without the addition of ammonium, it 
is non-irntatmg and available for intravenous as well as intramuscular use 
The Heath, Strauss and Castle report, that the parenteral administration of 
iron resulted in 100 per cent iron utilization, has established the A^alue of 
parenteral iron medication and made possible a precise determination of iron 
need and supply According to Fullerton, blood iron corresponding to 100 
per cent hemoglobin (Haldane scale) is equal to 48 mg per 100 cc As- 
suming blood volume to be 5 liters, a rise of 1 per cent hemoglobin is equiva- 
lent to a gam of 48/100 by 50 equals 24 mg Fe as hemoglobin Since a 1 
per cent rise of hemoglobin may be considered as a satisfactory result from 
iron salt therapy, 24 mg can be considered the essential therapeutic dose 
This amount of iron is found in lYz grains of ferrous adenylate When 
one compares this with the oial administration of 90 grains to supply the 
utilized amount of less than half a gram, one gets a better perspective of the 
relative merits of oral and parenteral therapj The discomfort of daily use 
of large amounts of ferric ammonium citrate may be obviated by the 
parenteral route 

The immediate hormonal action of the adenylate radical on the circula- 
tion was apparent in all of the cases observed During several hours fol- 
lowing the injection, the patients would, as a rule, experience a sensation of 
exlnlaration and a mild flushing of the skin Se\eral children showed a 
marked improvement in facial color One of the patients sho\ved an initial 
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Injections 


Cise 

Age 

Sex 

Diagnosis 

1st, 2nd 3rd 

4th Sth 
6th 

7th 

Sth, 

9th 

loth 

nth, 

nth 

Comment 

No 1 

A C 

32 

F 

Secondary 

anemia, 

pyelitis 

Hgb 58% 

R B C 3 240 000 
W B C 5 300 

Hgb 61% 

R B C 2 980 000 
W B C 5 900 

Hgb 63% 

R B C 3 200 000 
W B C 7 400 

70% 

3,150 000 
7 600 

70% 

3 250 000 
7,600 

71% 

3 250 000 
7 600 

I 

1 

After 12 injections of fer- 
rous adenylate and diet 
the patient showed 
marked improvement in 
the general phy sical con 
clition Repeated uri 
nalysisstill showed how 
ever faint traces of al 
bumin and pus cells 

No 2 
RS 

55 

r 

Chronic mitral 
diseases and 
secondary 
anemi i 

Hgb 62% 

R B C 3 140 000 
W B C 4 500 

Hgb 62% 

R B C 3 200 000 
W B C 4 500 

65% 

3 500 000 
5 000 

65% 

3 500 000 

5 000 



There %\'\s rapid im- 
provement and the pa- 
tient frequentlj re- 
marked that she never 
felt so well in jears 





Hgb 63% 

R B C 3 300 000 
WBC 5 000 

70% 

4 000 000 
6 200 




No 3 
CT 

32 

r 

Psyclioneu 

rotic 

Hfcb 68% 

R B C 4 730 000 
\V B C 7 375 

70% 

4 550 000 

7 200 

H 

H 

Patient improved both 
mentally and physically 





Hgb 68% 

R B C 4 700 000 
W B C 7 500 

72% 

4 400 000 
7,000 








Hgb 68% 

R B C 4 700 000 
WBC 7 000 

74% 

4 800 000 

7 500 




No 4 
SH 

31 

F 

Lacerations of 
the cervix and 
vagina second 
ary anemia 
possible cho 
lecj stitis 

Hgb 75% 

RBC 3 910 000 
WBC 4 088 

Hgb 70% 

RBC 3 600 000 
WBC 4 000 

Hgb 73% 

RBC 3 640 000 
WBC 4 200 



1 

No definite diagnosis 
could be made Patient 
improved steadily Ap 
petite returned The 
blood pressure rose from 
92 systolic to 110 She 
was loathe at first to 
admit improvement but 
after 12 Injections frank- 
ly admitted she was 
better 

No 5 
FW 

30 

F 

Psychoneurotic 
with second 
ary anemia 

Hgb 79% 

RBC 4,200 000 
WBC 5 700 

81% 

4 200 000 

5 500 


B 

Patient responded nicely 
but not as rapidly Still 
suffers from insomnia 





Hgb 79% 

RBC 4 250 000 
WBC 5 500 

80% 

4 300 000 

5 460 








Hgb 82% 

RBC 4 300 000 
WBC 5 600 

80% 

4,200 000 

5 500 

SB 



No 6 
CF 

55 

M 

Hemorrhoids 

secondary 

anemia 

Hgb 68% 

RBC 3 300 000 
WBC 6 000 

Hgb 65% 

RBC 3 000 000 
WBC 5,800 

69% 

3 200 000 

6 600 

73% 

3 500 000 
6,500 

1 

1 

While receiving the m 
jections was treated 
locally for hemorrhoids 
by a rectal specialist 
The local condition re 
sponded rapidly Pa- 
tient felt well 





Hgb 68% 

RBC 3 000 000 
WBC 6 000 

75% 

3 600 000 

6 500 

1 

1 
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Table I — Continued 


Injections 


Case 


Age 


Sex 


Diagnosis 


1st 2nd 3rd 


4th Sth 
6th 


7th 

Sth 

9th 


10th 

11th 

12th 


Comment 


No 7 
H B 


56 


M 


Duodenal 

ulcer 


Hgb 68% 

R B C 3 200 000 
W B C 6 800 

Hgb 66% 

R B C 3 000 000 
\V B C 6 400 

Hgb 68% 

R B C 3 200 000 
W B C 6 800 


68 % 

3 200 000 
7 000 

70% 

3 600 000 
7 600 

74% 

3 800 000 
7 400 


74% 

3 680 000 
7 800 

81% 

4 000 000] 

6 900 

80% 

4 000 0001 

7 100 


82% 

4 200 OOOj 

7 600 

87% 

4 300 000] 
7,800 

85% 

4 200 000 

8 600 


The occult blood m the 
stool disappeared Pa- 
tient improved He was 
on a modified Sippy 
regime in addition to the 
ferrous adenilate 


No 8 
EL 


44 


Chronic cho- 
llecystitis 
secondary 
anemia lacer- 
ated cervix 


Hgb 75% 

R B C 4 200 000 
W B C 5 800 

Hgb 74% 

R B C 4 190 000 
WBC 5 700 

Hgb 76% 

R B C 4 280 000 
W B C 5 900 


79% 

4 300 000 
6 200 

81% 

4 440 000 
6 280 

80% 

4 400 000 
6 500 


84% 

4 500 000 
7 200 

84% 

4 500 000 
6 800 

86 % 

4 530 OOOl 
7 100 


87% 

4 500 000 
7 000 

88 % 

4 500 000 

6 950 

87% 

4 500 000 

7 300 


Patient s physical con 
dition improved to such 
an extent that operative 
interference v as adtnsed 


No 9 
‘KR 


48 


Gallstones 


Hgb 79% 

R B C 3 800 000 
WBC 7 300 

Hgb 

RBC 

WBC 

Hgb 78% 
RBC 3 600 000 
W B C 7 400 


81% 

3 800 000 
7 600 


83% 

4 200 000 
7 800 


87% 

4 250 000 
7 900 


88 % 

4 500 000 
8 300 


Patient was operated 
upon after the 11th in- 
jection because of acute 
gall-bladder colic It is 
interesting to note that 
she made a speedy con- 
valescence more so than 
is usually the case after 
an acute operation 


No 10 
CM 


42 


Fibrotic 

uterus 


Hgb 60% 
RBC 3 300 000 
WBC 6016 

Hgb 62% 
RBC 3 000 000 
WBC 6 300 

Hgb 60% 
RBC 3 000 000 
WBC 6 500 


S3% 

2 800 000 
6 100 

64% 

3 000 000 
6 000 

66 % 

3 200 000 
6 800 


68 % 

3 500 000 
7 200 

70% 

3 600 000! 
6600 

73% 

3 400 000' 
7 100 


70% 

3 600 000 
7 200 

72% 

3 650 000 
7 000 

75% 

3 800 000] 
7 800 


Patient at first refused 
operation After 12th 
injection felt better and 
decided to enter hospital 
Hy sterectomy rvas per- 
formed and patient made 
rapid and uneventful re- 
covery On discharge 
from hospital hemo 
globin rose to 82 per cent 
r b c 4 500 000 a b c 
7 400 


No 11 
D S 


54 


Climacteric, 
secondary 
anemia colitis 


Hgb 71% 
RBC 3 660 000 
W B C 3 300 

Hgb 74% 
RBC 3 550 000 
W B C 5 800 

Hgb 75% 
RBC 3 550 000 
W B C 5 700 


77% 

4 070 000 
4 300 

77% 

4 030 000 
4 400 

77% 

4 070 000 
4 300 


70% 

3 390 000 
5 500 

77% 

3 740 OOO! 
5 500 

75% 

3 800 000 
5 000 


77% 

3 680 000' 
5 200 

74% 

3 920 OOO! 
5 000 

77% 

3 900 000' 
5 200 


General and steady im 
pro\ement Menstru- 
ated for first time in 10 
y ears after the injections 


ISth In- 
jection 


No 12 
JF 


36 


Broncho- 

pneumonia 


Hgb 54% 
RBC 3 200 000 
WBC 11000 


90% 

5 200 000 
9,000 


Rapid return of blood 
picture with unusual re- 
epyery of physical Mgor 
Case of Dr M Silber- 
stein 


No 13 
M M 


21 


Secondary 

anemia 


Hgb 60% 
RBC 3 225 000 
15 B C. 6 200 


81% 

4 100 000 
7 700 


Marked improaement ii 
anergy able to re*iumi 
"prk efficiently Ca'i 
of Dr Sidney F Fried 
man 
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ClEC 

Asc 

1 

Sex 

Diagnosis 

1st Injection 

15tb Injection 

Comment 

No 14 
K 

62 

r 

Post pneumoniT. 
debility 

Hgb 45% 

R B C 2 900 000 
W B C 5,200 

69% 

3 750 000 

6 300 

Patient felt stronger appeared 
fairly ruddy compared to extreme 
pallor at onset Case of Dr 
Sidney T Priedman 

No IS 
C A 

SK 

M 

1 

Pan sinusitis 

Hgb 75% 

R B C 4 050 000 
W B C 7 350 

8th Injection 

Nervousness nnd imtabihtj dis 
appeared patient ate better 
Lost past> look and pahor Ca'^e 
of Dr Sidnej T Friedman 

98% 

4 390 000 

8 350 

No 16 

60 

M 

Asthma debihtj, 
anemic pallor 

Ilgb 54% 

R B C 4 600 000 
W B C 7 200 

lOtii Injection 

Subjectively mucli improy ed not 
! only from general debility but 
also from asthma Was more 
comfortable 

80% 

R B C 4 800 000 
WBC 9 400 

No 17 

32 

i 

F 

Pregnancy 3 months 
Miscarriage 

Hgb 45% 

R B C 2 800 000 
W B C 6 200 

12th Injection 

General condition vcr> much im- 
pro\ ed 

80% 

4 200 000 

8 000 


drop in blood piessure with slight sweating and \ertigo Some of the pa- 
tients had slight tingling sensation in the extremities The sensation of well ^ 
being and feeling of inci eased energy were in excess of those ordinarily'" 
experienced from iron therapy alone 

Another noteworthy point was the fact that, although one and one-half 
grains of ferrous adenylate was the calculated amount of daily iron needed, 
nevertheless, the dosage employed on the reported cases was only one-half 
gram of ferious adenylate This, in teims of iron alone, would represent 
only 6 mg The pronounced hemoglobin response is definitely out of all 
proportion to this quantity of iron and must represent the supporting action 
of the adenylic acid, either thiough its stimulation of the bone mairow, 
directly, or the improvement of the utilization of iron in the food In this 
lespect adenylic acid may be looked upon as one of the effective substances 
so stimulating to blood regeneration found in the various tissue extracts, 
such as liver, beef, and stomach There are many factors pointing to this 
First, that these tissues are a rich source of adenylic acid, second, that Wil- 
liams has shown vitamin B to have a pyrimidine nucleus, thus relating this 
to the adenylic acid structure , and third, the findings of P Karrer and H V 
Euler, who showed in then paper, on the water soluble growth vitamins of 
the B group, that the active substance obtained through the physical and 
chemical treatment of an aqueous liver extract showed spectroscopically a 
maximum absoi ption band at 260 mm which agreed with that of cozymase 
and the adenyl nucleotide When one adds to this the findings of Roth- 
mann, that the hemoglobin per cent and erythrocyte count bear a direct re- 
lationship to the amount of adenylic acid of the blood, one gets a striking 
Mew of the impoitant lelationship of the adenylic nucleotide to blood for- 
mation 
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It IS now commonly accepted, as shown by Eethell, " that the retarded 
rate of hemoglobin formation is most often due to a lack of iron, although 
such deficiency may possibly be associated with insufficient available protein, 
pigment complex, and ceitain vitamins ” 

Minot has strongly pointed out “ that the term iron deficiency does not 
adequately describe all cases placed under this heading The withdrawal 
from the tissues of material to make hemoglobin, the influence of sub- 
stances on physiologic mechanisms for the utilization of iron and hemo- 
globin building substances must be studied fuithei before there is final 
knowledge concerning iron deficiency anemias ” 

It thus becomes apparent that the use of simple iron compounds such as 
feirous sulphate, ferric ammonium citrate, or reduced iron, such as have been 
used as far back as antiquity, may now be supplanted by the iron compounds 
of physiologically related radicals and supplemented specific active agents 
The stimulation of bone marrow function, by the continued action of 
iron and nucleotide, was demonstrated in our cases by the elevation of the 
whole blood picture m every instance The feeling of well being experi- 
enced by the patient could be compared with the sensation produced by the 
physiologic leukocytosis following ingestion of food, stimulation of a cold 
showei or massage Also, the elevation of a white cell count from three 
thousand to five or six thousand lessens the danger of approach to the more 
malignant forms of neutropenia 
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HEPATIC COMPLICATIONS IN THE TREATMENT OF 

SYPHILIS 

II INCIDENCE OF HEPATIC DISEASE IN PATIENTS WITH 
UNTREATED SYPHILIS AND DURING THEIR 
SUBSEQUENT TREATMENT ' 

By Frederick Kellogg, M D ,f Norman N Epstein, M D , and Wm J 
Kerr, M D , F A C P , San Francisco, California 

Hepatitis as a complication of anti-sypliilitic therapy is not an uncom- 
mon occurrence The injury thus suffered by the liver may be transient or 
it may be permanent, resulting m cirrhosis Thus Baldridge^ reported 
that, of a series of 36 patients with definite portal cirrhosis, one-third had 
histones of treatment for syphilis During the past 10 years the value of 
controlling the arsphenamine treatment of syphilis by functional tests of the 
liver has been repeatedl}’’ emphasized Such tests are indicated especially 
for patients with histones of hepatic disease or with evidence of disturbance 
of the liver developing during the course of treatment Previous studies " 
have also shown that hver-function tests may reveal hepatic disease in a 
number of patients who present no clinical signs of liver dysfunction 

Consequently, it seemed desirable to survey a group of patients with un- 
treated syphilis, and to follow these patients with repeated functional tests 
of the liver during their subsequent treatment In this way it was hoped to 
determine (1) the incidence of hepatic disease in patients with untreatecj 
syphilis, (2) the effect of anti-syphihtic treatment on the liver, and (3) 
the possible relationship of diminished hver-function to untoward reactions 
resulting from treatment 

Method of Study The patients with syphilis who were selected for 
this study had received little or no antisyphilitic treatment Some of these 
patients had received a few treatments with bismuth or mercury and a few 
had received one or two treatments with an arsphenamine Thorough 
physical examinations were done on all patients, and complete histones were 
taken with special reference to antecedent disease of the Iner The hver- 
function of these patients was checked routinely with the Rose Bengal dye 
test at the onset of treatment, and at interi als during the course of therapy 
This test has been used m the Unnersity of California Hospital the past 12 
years, and has proved a reliable and satisfactory method of determining 
hepatic function Details of the technic have been recently described,® and 
will not be repeated here A retention of over 55 per cent of the dye m the 
blood stream at the end of eight minutes, and of o\ er 35 per cent of the dye 
at the end of 16 minutes, is considered to indicate abnormal hepatic func- 

♦Recened for publication March 18, 1936 
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fornia liledical School, San Francisco 

7 Research Fellow, American College of Phtsicians 

1561 



1562 rREDKUICK KELLOGG, NORMAN N EPSTEIN AND WM J KERR 

tion For the pin poses of this study more stringent criteiia were selected, 
and only patients with a retention of the dje of over 60 per cent at the end 
of eight minutes, and of ovei 40 per cent at the end of 16 minutes were con- 
sidered to have abnormal hepatic function 

Some of the patients with abnormal hepatic function were further tested 
for disease of the liver by the modified glucose tolerance test,^ and by deter- 
mination of urobilin in the urine 

Observations A total of 90 patients, on whom a total of 200 Rose 
Bengal tests were performed, was studied Unfortunately a large per- 
centage of patients treated at this clinic are transient, so there were 39 pa- 
tients on each of whom we were able to make only one test The remaining 
51 patients had two to six tests each during the course of their treatment 
Of the entire group, 57 were males and 33 were females The age dis- 
tribution, shown in table 1, indicates that the greatei number were between 

Table I 

Distribution of Patients According to Age and Sex 


Entire Series 


Age 

10-19 

20-29 

30-39 

40-49 

S0-S9 

60-69 

J 

Total 

Male 

3 

17 

14 

17 

5 

1 

57 

Female 

2 

9 

10 

7 

4 

1 

33 

Total 

5 

26 

24 

24 

9 

2 

90 


Group with Abnormal Hepatic Function before Treatment 


Male 

0 

1 

2 

8 

3 

0 

14 

Female 

0 

0 

4 

1 

0 

1 

6 

Total 

0 

1 

6 

9 

3 

1 

20 


20 and 50 years of age When grouped according to the diagnosis made at 
entry, 15 were in the primary stage, 23 were m the secondary stage, 35 were 
classified as latent, and 17 were classified as late — four of these latter having 
syphilis of the central nervous system 

The incidence of abnormal liver function as indicated by the Rose 
Bengal test was surprisingly high Of the 90 patients in our series, 20 had 
abnormal liver-function before antisyphilitic treatment was given As 
shown in table 1, there was a tendency for this group to be of an older age 
than the group as a whole, but there was no definite correlation between the 
liver-function and the stage of the disease in these patients 

Group with Repeated Tests, Noimal Liver Function before Treatment 
Of the patients with normal hepatic function before antisyphilitic treatment, 
33 had repeated tests during the course of theiapy Five of these (table 2) 
were shown to have an abnormal test of liver- function while under treat- 
ment In two patients (numbers 2 and 5), the hepatic function was still 



Table II 

Patients Developing an Abnormal Retention of Rose Bengal Dye during the Course of Antisyphilitic Therapy 
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abnormal at the time of the last examination, antisyphilitic treatment ap- 
parently having led to peimanent hepatic damage In the other three pa- 
tients the abnormality was transient, and subsequent arsphenamine therapy 
was toleiated without mishap, though one patient (number 4) had had an 
attack of jaundice and glomcrulai nephritis 

Gioup with Repeated Teit<;, Abnoimal Hepatic Function befoie Tieat- 
ment There were 18 patients in this group, which can suitably be divided 
into a sub-group of 9 (table 3) m whom the function returned to norma! 
following antisyphilitic therapy, and the remaining 9 (table 4) in whom the 
function of the liver continued to be abnormal 

In table 3 we have included a group of patients who may have had 
syphilitic involvement of the liver, inasmuch as the hepatic function im- 
proved with antisj^philitic therapy, although one patient (number 6) showed 
further impairment of liver-function before improvement occurred Three 
patients (numbers 6, 9 and 11) had transitory attacks of dermatitis, prob- 
ably related to antisyphilitic therapy In one patient (number 8), an ab- 
normal leading was obtained when the Rose Bengal test was perfoimed a 
few hours after an injection of neoaisphenamine This may represent only 
a temporary toxic effect on the liver, for in the course of our study on 
other patients a similar relationship has not infrequently been noted 

Table 4 represents a group of patients with an abnoimal hepatic function 
which persisted after a period of one to two yeais of antisyphilitic treatment 
It is highly significant that an increased impairment of hepatic function oc- 
curred in four (numbers 19, 20, 21, and 22) of this group during the course 
of arsphenamine theiapy In one patient (number 19) who had developed 
icterus, a marked improvement in liver-function followed the cessation of 
arsenical treatment One patient (number 22) developed purpura after 
each administration of neoarsphenamine but tolerated mapliarsen without 
ill effect 

Gioup zvith Only One Rose Bengal Test As stated before, there were 
39 patients on whom only one Rose Bengal test was done No reactions to 
arsphenamine therapy occuried in these patients while attending the clinic 
Two patients (table 5) had definitely abnormal hepatic function One of 
these (number 24) had a decompensated cirrhosis of the liver This pa- 
tient was lost sight of before antisyphilitic treatment was given 

Relation of Abnoimal Hepatic Function to Untowaid Reactions of 
Theiapy Eighty patients received treatment with the arsphenamines 
Sixty-two of these patients had initially a normal hver-function, and 18 had 
abnormal function 

Table 6 shows the untoward reactions which occurred Approximately 
one-fifth (12 patients) of the group with initial normal function manifested 
some degree of intolerance to arsenic at one time or another The only 
serious reaction occurring was the jaundice and glomerular nephritis which 
one patient developed Subsequently, this patient tolerated arsenical therapy 
without untowai d effects 



Tabie III 

Patients with Abnormal Retention of Rose Bengal Dye Initially, but with Normal Function following Specific Therapy 
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Patients with Initial Abnormal Liver Function Which Is Unaltered or Made Worse by Antisyphilitic Therapy 
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TABtr VI 


Reactions during Course of Antis> philitic Therapj 


1 

1 

Abnormal Rose 
Bengal Test be- 
fore Treatment 

Normal Rose 
Bengal Test be- 
fore Treatment 

Total 

Total number recening the arsphena- 





mines 

IS 

62 

80 


Reactions 





Dermatitis (mild) 


4 1 

7 1 


Malaise 

2 [7 

7 1 .7 

9 I 

1 10 

Jaundice 


1 

2 1 


Purpura 

1 j 

0] 

1 


Enlarged liver before treatment 

3 

7 

10 



Seven (approximately one-third) of the group with initial abnormal 
function developed untoward reactions Two had serious reactions, one 
having jaundice and the other purpura Although the series is not large 
enough to be statistically significant, it would appear that patients tvith ab- 
normal hepatic function are more apt to develop untoward reactions than 
are patients with normally functioning livers 

Comment The findings presented demonstrate that latent hepatic 
disease is not uncommon in patients with untreated syphilis Of the entire 
series of 90 patients, 20 were found to have abnormal hver-function as 
shown by protracted retention of Rose Bengal dye in the circulation Two 
of these patients had other clinical evidence indicative of cirrhosis of the 
liver, and a third patient had a history of jaundice The remainder, 17 in 
number, had impaired liver-function which was detected only by the Rose 
Bengal test In 10 of these 17 patients improvement in hepatic function 
followed specific therapy, while in the remaining seven, the Iiver-function 
remained abnormal in spite of long continued antisyphilitic therapy Im- 
provement in the patient’s syphilitic condition probably accounts for the 
improvement in the liver- function in the first 10 while m the other seven the 
liver disease was probably so advanced that the function could not be re- 
stored It IS in this group where extreme caution must be exercised in the 
administration of the arsphenamines as irreparable harm may be done by 
these drugs 

Only one patient (table 4, number 19) with clinically lecognizable cir- 
rhosis of the liver received arsenical therapy This was tolerated poorly, 
and jaundice developed which subsequently disappeared only after treat- 
ment with arsphenamme was discontinued The patient (table 4, number 
16) with a history of jaundice suffered no untoward effects from treatment 
Six of the seven patients with presumably latent cirrhosis were given the 
arsphenamines cautiously This was well tolerated except for one patient 
(table 4, number 22) who developed purpura following neoarsphenamme 
In two other patients (table 4, numbers 20 and 21), antisyphilitic therapy 
led to increased hepatic damage as shown by the Rose Bengal test 
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Of the 29 patients with an initial normal hepatic function test, five 
developed hepatic injury as shown by the Rose Bengal test This damage 
was slight to moderate, and relatively transient One patient (table 2, 
number 4) developed jaundice and glomerular nephritis temporarily, but 
subsequently tolerated arsenical treatment without reaction Since the 
development of cirrhosis is a relatively slow process, a further study of 
these patients is indicated to determine the possible relationship of anti- 
syphihtic therapy to the future course and end result 

An analysis of the untoward reactions occurring during antisyphihtic 
therapy suggests that patients with an abnormal hepatic function are more 
apt to suffer ill effects than those with normal hver-function If this is 
borne out by further observations, it would be advisable to perform routine 
hver-function tests on all patients with syphilis before instituting therapy 
Every effort should be exerted to protect the liver from the harmful effects 
of antisyphihtic remedies We would suggest the taking of carbohydrates 
by mouth a few hours before the administration of an injection of aisphen- 
amine and caution the patient against the taking of alcohol or an excess of 
fat in his diet 

Summary 

1 A high incidence (19 per cent) of abnormal livei -function, as shown 
by the Rose Bengal test, was found in a group of 90 patients with untreated 
syphilis 

2 Antisyphihtic therapy caused transitory disturbances in liver-func- 
tion m five of 29 patients originally having a normal function, and caused 
further impairment in four of 18 patients with initial abnormal function 

3 Patients with initially abnormal hver-function had an increased 
tendency to have untoward reactions to antis} philitic therapy 
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NEUROLOGICAL SYMPTOMS IN POSTHEMORRHAGIC 

SECONDARY ANEMIA 

By S\MUEL B Hidden, M D , F A C P , Philadelphia, Pennsylvania 

In 1878 the iJathological picture of postero-latei al-sclei osis was described 
by Kahler and Pick/ and in 1887 Lichthcim " pointed out the frequency of 
the lelationship of this neurological condition to peinicious anemia At the 
present time the symptom complex of postero-lateral-sclerosis is regarded as 
most commonly the result of primar}' pernicious anemia The relationship 
of secondary anemias to changes m the neivous system, however, is less 
well known Changes in the cord occurring in secondary anemia have been 
reported, but not all these cases can be accepted as authentic 

Oppenheim ® believed that in all cases of postero-lateral-sclerosis the 
anemia need not be pei nicious, and he reports one case in which the postei o- 
lateral-sclerosis was the result of the cachexia due to a malignant tumor, one 
occurring during the anemia of lactation, and three cases in persons in the 
sixth and seventh decade of life who had an anemia he attributed to chronic 
malaria wdiich was contracted m early life These cases weie reported- 
before our present knowledge of pernicious anemia and cannot be accepted 
as due to secondary anemia without question, although many German neu- 
lologists m the past have likewise held the opinion that secondary anemia 
may cause changes in the nervous system 

Sargant ^ lepoits cases of simple achlorhydric anemia where symptoms 
of postero-lateral-sclerosis existed and in whom marked improvement of 
both the blood picture and nervous symptoms occurred from the use of iron, 
but not from hvei therapy This w^orker believes that in all types of anemia, 
including pernicious, the nervous symptoms are more promptly and ef- 
fectively improved by massive doses of iron than by liver therapy alone 
All of his cases received at least 150 grains of Blaud’s mass each day 

The view that the anemia is not the main factor m the production of the 
postero-lateral-sclerosis of pi imary pernicious anemia is based upon the fact 
that many times the nervous symptoms long precede the anemia Spiller ® 
has long held this opinion Castle ® states that pernicious anemia is the 
result of the absence of a specific intrinsic factor of gastric origin Nervous 
system symptoms associated with achylia gastnca are not infrequent, notably 
in pellagra In tapeworm and hookworm anemias, and in the anemia of 
sprue nervous system symptoms are encountered, but they may be the result 
of the toxic factors of the disease and not due to blood impoverishment 
alone 

In many of the dietary deficiency diseases there is an associated anemia 
with nervous symptoms, but the magnificent w^ork of Mellanby ’’ tends to 
pro\e that here again the anemia cannot be consideied the important factoi 
* Received for publicntion September 20, 1935 
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In all his expel imental animals he could demonstrate diminution or depletion 
of the vitamin A content of the hvei, and by the addition of vitamin A or 
carotin to the diet he was able to pre\rent degenerative changes in the nervous 
system It is of interest that in some cases of postero-lateral-sclerosis of 
pernicious anemia in humans he found decrease in the amount of vitamin A 
in the liver This was not a constant finding, but even the presence of vita- 
min A in the body does not rule out its faulty utilization 

Weil and Davidson,® in their exhaustive pathological studies on the spinal 
cord in anemia, concluded that postero-lateral-sclerosis probably never occurs 
in any secondary anemia In their series of cases of secondary anemia, 
changes in the cord were noticed in a few in which the differentiation be- 
tween primary and secondary anemia was not clear They do not consider 
any other changes in the central nervous system than cord changes and 
include in their group of secondary anemia all cases with 75 per cent hemo- 
globin or less and 3,500,000 red blood cells or less In only eight of their 
cases of secondary anemia, not including the four leukemias, w'as the red 
blood cell count under 2,500,000, and in only six cases was the hemoglobin 
under 50 per cent In one of these cases involvement of the column of Goll 
was noted in a patient who died of tuberculous meningitis The hemoglobin 
in this case was 28 per cent In their cases of secondary anemia which 
showed central nervous system lesions, these lesions were usually the result 
of metastatic or myelitic lesions In this paper of Weil and Davidson the 
number of really severe cases of secondary anemia is too few to warrant 
their conclusion that cord changes do not occur in secondary anemia In the 
10 cases of piimaiy pernicious anemia used in their paper, in only two was 
tlie hemoglobin above 50 per cent or the red blood cell count above two mil- 
lion, so that aside from the toxic factor their pernicious anemia cases repre- 
sented much more severe red blood cell and hemoglobin deficiency than their 
secondary anemia cases 

The cases of anemia with nervous symptoms which I present in this 
paper are very severe cases, in which there was rapid diminution of the 
hemoglobin and red blood cells b> massive hemorrhage from medical or 
obstetrical causes to almost fatal levels 

Case Reports 

Case 1 The first case was from my service at the Episcopal Hospital Briefly, 
the patient, a woman, aged 40, suffered from severe postpartum hemorrhage Iilarch 
1, 1927 She was in a stuporous state for several days following delivery and com- 
plained of blindness and a cold, numb feeling of the body, especially m her lower 
extremities It was several weeks before her vision returned to what she consid- 
ered normal On getting out of bed she experienced considerable difficulty in walk- 
ing because she “ could not tell the position in which she placed her feet and had to 
watch the ground constantly” The patient states, and her friends confirm the 
statement, that the hemorrhage was so severe that coal shovels and buckets were 
used to scoop up the clots after her delnerj, so there can be no question that the loss 
of blood was unusually large although no blood studies were made at tlie time At 
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the time of her observation at the Episcopal Hospital, during November and De- 
cember 1932, the patient showed a suggestion of nystagmus, incoordination in finger- 
to-nose test, marked pyramidal tract and posterior column symptoms, diminution of 
visual acuity with evidence of old optic atrophy', concentric contraction of visual 
fields, normal gastiic analysis and blood pictuie Colloidal gold showed a low first 
7 one alteration 

Case 2 AS was reported clinically by Dr W L McConnell ^ in January 1907, 
and IS included thiough the courtesy of Dr William G Spiller from his service at 
the Philadelphia General Hospital The patient was admitted Dec 12, 1903 At the 
time of admission the first blood examination revealed a hemoglobin of 16 per cent 
and 1,750,000 red blood cells A few days before admission the patient, while m the 
county prison, had had a massive gastric or pulmonary hemorrhage He had been m 
poor health previously The following day he noticed dimness of vision His sight 
gradually failed until one week after the hemorrhage vision was lost in both eyes 
Shortly after the hemorrhage he experienced weakness in both legs and eventually 
entirely lost his ability to valk Power in his legs, however, w'as never entirely lost 
Three months after the weakness in his legs he began to experience weakness in both 
upper extremities Improvement w'as very' gradual and approximately 10 months later 
he was able to stand and walk a bit, although extremely' ataxic The following is a 
summary of notes made by Dr Spiller on Aug 4, 1904 “No facial w'eakness or 
nystagmus The upper limbs are wasted It is difficult to say whether there is anv 
greater w'asting in one part than the other The biceps tendon reflex is present on 
each side though not very pronounced Sensation in the upper extremities is normal ' 
There is ataxia in tlie finger-to-nose test Talipes-equino varus on each side Vol- 
untary powei in low'er limbs fair at knees, but almost lost at ankles, very feeble in all 
parts of low'er limbs Low'er limbs extremely w'asted in all parts Abnormal position 
of feet readily overcome passively Patellar reflex feeble on the left side and detected 
by a slight contracture of the muscles The right patella reflex is completely lost 
No Achilles, Babinsky distinctly present on each side The patient is unable to stand 
Sensory examination negative ” 

The follow'ing table shows the gradual reco\ery from the severe anemia on 
admission 

Table I 


Date 

Hemoglobin 

Red Blood Cells 

White Blood Cells 

12/23/03 

Percentage 

24 

2 100,000 

4,600 

1/4/04 

35 

2,450,000 

5,800 

1/13/04 

44 

2,720,000 

1,400 

1/27/04 

48 

2,700,000 

4,000 

2/27/04 

41 

2,370,000 

4,300 

3/5/04 

44 

3,000,000 

5,400 

4/12/04 

62 

3,350,000 

5,500 

S/18/04 

85 

4,630,000 

5,600 

8/30/04 

76 

5,760,000 

8,000 


It will be noted it was about six months before his blood reached approximately 
a normal level His condition remained grave for some time, but gradually he im- 
proved Loss of vision was permanent For many years signs of pyramidal tract 
involvement persisted but eventually he was able to walk without any great difficulty 
The last neurological examination of merit was by Dr Fassey on October 14, 1921, 
and his findings are chiefly negative Patient w'as blind, he presented no definite dis- 
turbance of gait or station , no sensory disturbance , tendon reflexes were all active and 
equal, with normal plantar reflexes Free HCl w'as diminished and on one examina- 
tion absent 
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In 1924 the patient had a “stroke” and died a few days following it 

Pathologically the brain presented multiple areas of softening with advanced 
arteriosclerosis The cord was flat and granular These diagnoses were confirmed 
microscopically, and in the cord mild bilateral pyramidal tract degeneration was noted 
Degeneration of the optic nerves was advanced General autopsy showed moderate 
arteriosclerosis and broncho-pneumonia 

It is unfortunate that the cerebral softening complicated this case as the patho- 
logical findings are lessened in importance thereby, but there is little doubt of the 
gravity of the symptoms which date their onset from his severe posthemorrhagic 
anemia 

Case 3 E B , female, aged 39, admitted to the service of Dr Girvin, Pres- 
byterian Hospital, March 14, 1932, discharged June 5, 1932 The patient had been 
having prolonged menstrual periods with profuse bleeding over a period of two years 
each period lasting from three to 14 days and always being excessive Fifteen daj's 
prior to her admission she had profuse bleeding with actual gushing at times She 
was confined to bed four days prior to admission because of weakness and passed 
large vaginal clots At the time of her admission she was extremely weak The 
skin and mucous membranes weie definitely blanched Her blood pressure was 
100 mm of mercury systolic and 44 mm of mercury diastolic Vaginal examination 
revealed a soft cervix four fingers dilated through which a soft round mass was being 
expelled A tentative diagnosis of incomplete abortion was made Her temperature 
was 99 2, pulse 132 per minute, pupils equal, moderately dilated and reacted to 
light The heart was enlarged slightly to the left, sounds distant, rhythm regular, 
and a systolic murmur was heard at the apex Her hemoglobin on admission was 
45 per cent, red blood cells 1,880,000, leukocytes 22,000 

The patient began to bleed profusely at midnight of the day of admission The 
follow mg morning she was given 300 c c of citrated blood and 2,500 c c of saline 
On March 15 an attempt was made to evacuate the uterus under nitrous oxide anes- 
thesia, but the bleeding was so profuse that the attempt was stopped In the next few 
days the patient became extremely drowsy, confused, and was aroused only with some 
difficulty, and four days after admission became definitely blind and had little more 
than light perception She was transfused as follows March 15, 300 cc blood, 
March 22, 500 c c , March 25, 375 c c On March 19, when I first saw the patient, 
she was confused, blind and had a definite increase of muscular rigidity resembling a 
mild Parkinsonism, with some twitching movements, especially in the lower ex- 
tremities Her reflexes w'ere all extremely hyperactive, but no Babinski w'as noted 
Mental state w'as such that sensory examination was impossible Again, on the 
twenty-first the patient w'as able to see objects moving m front of her eyes, but not 
distinctl}' At this examination, wnth Dr Cadwalader, there appeared to be evidence 
of very definite contraction of her visual field The pupils reacted very slowly to 
light There was no paralysis noted Her reflexes were active and there w'as a 
suggestion of ankle clonus on both sides The tw itching movements previously noted 
were largely confined to the lower extremities and were irregular in nature Gnostic 
sensations in the lower extremities w^ere impaired April 3 a note w'as made that 
there w'as a suggestion of paralysis of the upw^ard associated ocular movements Her 
expression w'as fixed There was considerable rigidity with a suggestion of catatonia 
Her general appearance suggested a developing Parkinsonian state Her vision im- 
proved slow'ly but steadilj , and by April 4, one month after admission. Dr Langdon 
stated that central vision tested w ith a card w as about one-third of normal On klav 
6 the patient’s general condition haring improved remarkabh’, Insterectomy and ap- 
pendectomy were performed b> Dr Laws and the patient was found to have an 
adenomjoma of the cervix of the uterus At the time of her discharge from the 
hospital the patient’s rision was normal m the left eje, with 6/12 rision m the right 
eje Nerre heads were rerj pale and the risuai fields w'ere concentrically contracted 
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This case is most interesting because o£ the fact that recovery from severe symp- 
toms was appaiently almost complete Her hemoglobin three days after admission 
to the hospital had dropped to 27 per cent, with 1,200,000 red blood cells After that, 
as a result of transfusions of some 2,000 c c , the patient improved rapidly and these 
severe symptoms disappeared The symptoms at the time of admission are re- 
markably like those of the first two cases Onlj'^ the prompt restoration of her blood 
by transfusion enabled this patient to survnc and be restored At the present time 
Dr Langdon reports that her corrected vision is normal, but the visual fields are con- 
tracted No recent neurological examination has been made 

In all three of these cases disturbance of Msion was profound earl} m the 
course of their illness Reports of transient and permanent blindness are 
not uncommon following hemorrhage Hayes m Norris and Oliver's 
“ System of Diseases of the Eye ” reports 11 cases following hemorrhage, 
10 after gastric hemorrhage and one after hemorrhoidal bleeding It is in- 
teresting to note that in all of these cases the hemorihage was from a medical 
cause Larrey,^" in his medical memons of Napoleonic campaigns, in his 
discussion of diseases of the eye does not mention a single case of this sort, 
and the post World War literature does not reveal similar cases although 
massive hemorrhage was very common Soldiers aie usually in excellent 
health, and recovery from surgical hemorrhage is usually prompt 

It IS interesting to theorize on the basis of the disturbances of the nervous 
system following a severe hemorrhage The circulation apparently is kept 
adequate in the vital structures The peripheral capillary bed is constricted 
with the resulting cold, pale skin and the common paresthesias McGuigan 
and Atkinson have shown that hemorrhage remarkably increases the re- 
sponse of the peripheral sympathetics to adrenalin It appears that as long 
as this vasomotor constrictor action continues the blood is kept in vital parts, 
but should there be vasomotor relaxation the blood then enters the less vital 
parts, and changes may occur in the nervous system 

During anemia the resulting anoxemia, as shown by the Avork of 
Landis, favors the development of edema with resulting impairment of 
function Should this edema continue over a sufficient period of time per- 
manent damage is sure to result, as in cases 1 and 2 Hemorrhagic ane- 
mia develops quickly, and there is little time for adjustment, so that anox- 
emia rapidly occurs Avith almost immediate disturbance of function of many 
portions of the nervous system In all three cases there was profound dis- 
turbance of vision, locomotion and gnostic sensation very shortly after the 
massive hemorrhage In cases 1 and 2 some of the symptoms were per- 
manent and seyere, while in case 3, where the oxygen carrying power of 
the blood was quickly restored by transfusion, recovery to almost normal 
health rather quickly occurred The suggestive Parkinsonism and visual 
disturbance improved more sloAvly than other symptoms, possibly because 
the cells involved are moi e susceptible to anoxemia 

In secondary anemias from the sIoav loss or destruction of blood, symp- 
toms of disturbance of nerve function are seldom a prominent feature, but 
are fairly constant Visual disturbances, numbness, tingling and feelings 
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of coldness, generalized weakness, syncope, and rapid fatigue, resembling 
myasthenia gravis, are at times noted In these cases blood is kept in the 
vital structures because the vasomotor control slowly adjusts itself Unless 
the anemia is relieved, a sudden decompensation of the vasomotor system 
may occur and the vital centers be deprived of blood with resultant death 
The brain and spinal cord in these cases show little more than intracellular 
changes because death occurs befoie more extensive damage can take place 
In cachectic cases a comparatively small hemorihage may be fatal because the 
already taxed vasomotor control suddenly decompensates 

Conclusions 

1 Secondary anemia, especially posthemorrhage anemia, may produce 
organic alteration in the nervous system the optic nerves and pyramidal 
tracts being most commonly involved Disturbance of gnostic sensation 
may occur from anoxemia of nerve endings and not be permanent 

2 Prompt restoration of oxygen carrying power of the blood is neces- 
sary to pi event the described symptoms from being permanent 
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CASE REPORTS 


ADENOMA OF THE PARATHYROID GLAND, WITH 
HYPERPARATHYROIDISM 

By Samuel S Riven, M D , F A C P , and Morton F Mason, Ph D , 

Nashvtllc, Tcnn essee 

During the past ten yeais great advances have been made m knowledge of 
the function of the parathyroid glands Hypoparathyioidism, with the asso- 
ciated disturbance of calcium metabolism, is an important cause of tetany Over- 
secretion of the hormone of the parathyroid glands (hyperparathyroidism) causes 
decalcification of bone, hypercalcemia, hypophos2ihatemia and inci eased calcium 
and phosphorus excretion in the urine This condition results in the develop- 
ment of generalized osteitis fibiosa cystica In most instances of hyperpara- 
thyroidism the changes in the skeletal system are the principal features, but 
occasionally, as in the case to be reported, lenal symptoms predominate, and 
failure to recognize this fact may lead to error 

Case Report 

Mrs E R, a 51 year old white female, was admitted to Vanderbilt Univeisity 
Hospital on April 29, 1935, complaining of pain in the left flank The pain radiated 
around the abdomen, down to the genitalia and was associated with burning on urina- 
tion Seventeen years ago she had intermittent attacks of bilateral renal colic which 
lasted for nine months, associated with the passage of several small, dark brown 
stones There were no more attacks until January 1935 During the first illness she 
was advised to discontinue eating meat, and, while on a low protein diet, developed 
sore tongue, roughness of the skin and swelling of the ankles Because of these 
sjmptoms and pain in the back and lower extremities, she came to one of us on May 3, 
1933 Roentgenograms of kidneys, left knee joint and left femur showed only 
thinning of the bones The diagnoses of Paget's disease and nutritional edema were 
made and she was placed on a diet high in protein On October 6, 1934, she returned 
because of swelling of the ankles, fatigue, nausea, vomiting, frequency of urination 
and nocturia The urine contained some albumin and many pus cells A serum 
calcium determination at this time was 13 milligrams per 100 c c f Because of the 
hypercalcemia and the roentgen-ray findings of decalcification of the long bones, the 
patient was placed on a high calcium, high vitamin, high protein diet Three months 
later she developed an attack of renal colic, and from January to April 1935 had three 
such attacks The patient grew progressively weaker, her appetite became poor, and 
she lost 15 pounds in weight In addition, she had cardiac palpitation brought on by 
nervousness and exertion 

* Received for publication February 19, 1936 

From the Departments of Medicine and Biochemistry, Vanderbilt University School of 
Medicine, Nashville 

t Normal serum calcium is 9 to 11 milligrams per 100 cc blood j 
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Past Hist 01 y She had had scarlet fever at five years of age, influenza in 1918, 
and tivo or three attacks of sore throat Her tonsils and appendix were removed 17 
years ago Her husband, one brother and one sister all have tuberculosis She has 
had no symptoms of tuberculosis and repeated i oentgenograms of the chest ha\e been 
negative 

Physical Evaimnation Physical examination revealed a rather flabby, malnour- 
ished, apathetic individual, normally developed She was very intelligent The head 
was peculiarly pointed in shape, the cheeks had a hollow, sunken appearance, and the 
chin protruded forward The pupils reacted normally to light and accommodation, 
the fundus examination showed some variation in the retinal arteries, but there were 
no hemorrhages or exudate There was fullness over the thyroid gland but no masses 
were palpable The heart and lungs were normal The blood pressure was 120/74 
mm of Hg Examination of the abdomen revealed distinct tenderness in the left 
flank There was definite kyphosis of the dorsal spine and tenderness over the bones 
of both lower extremities Pitting edema of the feet and ankles was present extend- 
ing half-way up the legs 

Laboratoiy Data Urinalysis Specific gravity varied from 1 005 to 1012, no 
albumin, sediment contained five to six red blood cells and an occasional white blood 
cell, the benzidine test was positive Blood The red blood cell count was 3,760,000, 
hemoglobin 13 grams, white blood cell count 13,000 The blood smear was normal 
Wassermann and Kahn tests were negative The basal metabolic rate was minus 9 
per cent The phenosulphophthalem renal function test (intravenous) was 55 per 
cent The blood non-protein nitrogen varied between 25 and 41 milligrams per 100 c c 
The serum phosphatase was 7 units per 100 c c * The serum protein was 6 8 per cent, 
with 4 3 per cent albumin and 2 5 per cent globulin The serum calcium was 12 9 to 
13 5 milligrams per 100 c c The serum inorganic phosphorus was 2 1 to 3 milligrams 
per 100 cc Roentgen-ra} examination revealed a large ureteral calculus in the upper 
segment of the left ureter “ The wing of the left ilium showed marked thickening 
with striations and also a large aiea of osteitis in the left sacro-ihac region There 
was considerable hypertrophic arthritis of the lumbar spine There was marked 
thickening of the bones of the skull The bones of the hand showed marked thinning 
of the cortex” (Dr C C McClure) Because of the apparent disturbance in cal- 
cium metabolism, it was decided to investigate this more fully The calcium me- 
tabolism was studied as follows The patient was put on a low calcium diet containing 
0 3 grams of calcium per day After five da>s on this diet the whole of the urine and 
feces were collected for a three day period, the former as separate 24 hour specimens, 
and the calcium content of these was determined Before commencement of the test 
period, and at the conclusion of the period, the patient received cachets of carmine, 
the appearance of the dye in the feces serving as an indicator for the demarcation of 
the period of observation The total output of calcium for the three day period was 
1,335 milligrams, of which 931 milligrams appeared in the urine and 424 appeared in 
the feces In other words, 70 per cent of the total amount of calcium excreted ap- 
peared in the urine f This studj was repeated twice w'lth similar results 

Diagnosis The skeletal decalcification, polyuria, nycturia, hypercalcemia, hypo- 
phosphatemia and calcium metabolism studies indicated the presence of hyperpara- 
thyroidism An exploratory operation was done on May 29, 1935, wnth the expecta- 
tion of finding an adenoma of a parathyroid gland or parathyroid hyperplasia Dr 
Barney Brooks found a parathyroid tumor 2 5 cm in lengtli and 1 cm in diameter in 
the region of the left lower lobe of the thyroid (Figure 1 ) 

Pathological Report The specimen w'as a very soft, dark purple, club-shaped, 
smooth encapsulated tumor A thin capsule w'as opened and a layer of blood was 

* Normal serum phosphatase is 6 to 12 units per 100 cc blood 

tin a normal individual on a similar diet, onl> 10 to 30 per cent of the total calcium 
excreted appears in the urine, the remaining 70 to 90 per cent being present in the feces 
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released This revealed a bro\vnish- 3 'ello\v, dull, smooth tumor mass about one-half 
the size of the specimen On cut section it had a smooth, homogeneous appearance 
and was light caramel m color Dr Goodpastui e's report on the section was as fol- 
lows "The nncioscopic section consists of a \ery cellular, irregularly elliptical 


i 

\ 



Fig 1 Adenoma of the parathyroid gland 

piece of tissue measuring 12 by 5 millimeters Nuclear material as compared with 
cytoplasm is very abundant so that the tissue stains deeply blue with hematoxylm- 
eosin Under low power the tissue seems to be quite unifoim in appearance, consist- 
ing of epithelial cells arranged in small acini and alveoli compactly situated with very 
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little stroma and a nch collapsed capillary bed sepaiating them lliere are several 
medium-sized arteries and veins tracing through the substance of the tissue The 
composition of tlie tissue is not entirely uniform because there are several areas sit- 
uated toward the center of the mass which are less cellular than the surrounding 
tissue and in which the aheoli are thinne^ out and often arranged m strands Here 
the nests of epithelial cells are rvidel} separated b\ spaces containing a pink granular 
precipitate Ihese spaces appear to be greatly distended hmphatics In other foci 
the epithelial cells are compact but contain a relatn ely abundant pink-staining granular 
cvtoplasm, so that these areas hare a paler pinkish appearance in contrast to the denser 
surrounding areas Where the aheoli hare an acinar arrangement the epithelial 
cells are lorv cuboidal in shape and their nuclei are situated torvard the basement 
membrane Throughout the section the crtoplasm of the cells is faintly pink, con- 
taining amorphous granular material and sometimes the cjtoplasm appears to be 
rvashed out, but in general the epithelial cells throughout the section have irregular 
basophilic condensations rrithin the cjtoplasm There are a ferv areas of adipose 
tissue infiltration rvithin the glandular substance While for the most part the cells 
are fairly uniform in si/e and have regular oral nuclei, there are a great many hyper- 
trophic nuclei scattered irregularly throughout and there are small foci in rvhich the 
cjtoplasm IS gieatlj increased m amount without change in size of the nuclei In 
such cells the cjdoplasm has a uniform, fine pink granulation and no mitotic figures 
were seen There is a distinct but thin capsule surrounding about half of the sec- 
tion and into this there is an irregular growth of glandular acini There is, however, 
no evidence of malignancy The tissue is typically that of the parathyroid gland, 
and the condition is one of hyperplasia of the glandular cells Because of the local- 
ized character of the parathjuoid enlargement, involving only one gland, the nature 
of the new growth may be regarded as neoplastic , that is, adenomatous in the sense of 
Castleman and Mallory ’■ 

SuisequcHt Com sc The patient stood the operation well and the first post- 
operativ'-e day was uneventful (May 30, 1935) On the morning of May 31, the 
second postoperative dav, she developed a sensation of oppression in the chest, in- 
creased irntabihtj', tingling in the fingers, and positive Chvostek and Trousseau signs 
The serum calcium was 9 1 and phosphorus 2 2 milligrams per 100 c c For 10 days 
she had symptoms of tetany, which were easily controlled bj the administration of 
8 c c of 40 per cent calcium chloride four times a day and two doses of calcium glu- 
conate intravenously on the third and fourth postoperative days At no time was 
it found necessary to give Colhp’s parathyroid extract By June 28, 1935, it seemed 
probable that she could not pass the stone in the left ureter and on that day it was 
removed bj' Dr E H Barksdale 

The partial analysis of the stone was as follows Weight of stone (oven-drj) 
155 6 milligrams, CajCPOj, 381 per cent CaC_0, (oxalate) 43 4 per cent, urates 
trace , carbonate, trace , cj stine, trace , pei centage of stone as Ca, 28 3 per cent 

The patient’s recovery was uneventful and she was able to leav'e the hospital on 
July 13, 1935, her only sjmptom was occasional mild tingling in the arms 

Re-adinisswn The patient was readmitted to the hospital on September 9 1935 
for calcium metabolism studies Her onlj complaints were edema of the ankles and 
sjmptoms suggestive of mild tetanj She had gained 23 pounds in weight and felt 
better than ever before The phj^sical examination revealed a cheerful, adult female 
The skin was warm, dry, and there was a papular pruritic rash vv ith an erj thematous 
base over the ankles and the lower part of each leg The spine and extremities were 
not tender The neurological examination was negative 

At this time the laboratory data were as follows Urine Specific gravity, 1 007 
no aloutnin, sediment three to four white blood cells, no red blood cells Blood' 
Red blood cell count 4,000,000, white blood count 8,000, hemoglobin 12 2 gm Venous 
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piessure in the aims was 85 millimeters of saline Blood non-protein nitrogen 38 
milligrams per 100 c c Serum protein 6 4 per cent, albumin 4 4 per cent and globulin 
2 0 per cent Seium calcium 9 8 milligrams per 100 cc Roentgen-rays showed 
little change in the cranial bones, but the uiiig of the left ilium showed bone structure 
much nearer normal than on any previous occasion 

The metabolic studies were repeated and are show n together w'lth the preoperative 
studies in table 1 Compared with the preoperati\e period when the total calcium 
evcretion for three dajs w'as 1,335 milligrams, of which 931 milligrams appeared in 
the urine and 424 milligrams in the feces, the total excretion now' for three days w'as 
only 558 milhgiams, of w’liich 169 milligrams appeared in the urine, and 389 milligrams 
in the feces 

Table I 


Calcium Excretion on Low Calcium Diet before and after Removal of Parathjroid Ade- 
noma (three-daj metabolism period, diet containing approximate^ 

0 3 gm calcium per day) 


S/1S/35-S/17/35 

(Before) 

Gm Calcium 



9/1S/3S-9/17/35 

(After) 

Gm Calcium 


Urine 

Feces 

Urine 


Feces 

0 931 

0 425 

0169 


0 389 

Per cent excreted in urine 

69% 



30% 


The values of the preoperative and postoperative serum calcium and phosphorus 
determinations are represented in figure 2 Before operation, the serum calcium w'as 
high, ranging fioin 12 5 to 13 5 milligrams per 100 cc and the serum inorganic 
phosphorus was low, varying from 1 7 to 3 milligrams per 100 cc After recovery 
from the operation the serum calcium varied from 9 8 to 10 1 and the serum inorganic 
phosphorus from 3 0 to 4 7 milligrams These findings indicate clearly that the 
hormone from the adenoma was directly concerned in the hypercalcemia which w'as 
present before the opei ation 

Discussion 

Von Recklinghausen ^ in 1891 first called attention to the condition known 
as osteitis fib) osa cystica He emiihasized the generalized nature of the disease 
pointing out that it affected all the bones, thus differing tiom the solitary cysts 
of bone or benign giant cell tumors In 1904, Askanazy ® first described a case 
of osteitis fibrosa cystica associated with a parathyroid adenoma Erdheim 
m 1907 described three cases of osteomalacia associated with parathyroid 
tumors In 1923 Dawson and Striithers ® pointed out the frequent association 
of 1 enal calculi with the presence of ai eas of metastatic calcification m the lungs, 
kidneys, and myocardium m cases of osteitis fibrosa cystica It was not until 
1926, however, that Mandl ® performed the first operation for the removal of a 
parathyroid tumor m a case of osteitis fibrosa cystica The patient completely 
recovered 

Collip ^ in 1925 discovered parathormone and studied the effect of experi- 
mental hyperparathyroidism He found that the essential characteristic was the 
development of hypercalcemia sometimes exceeding 20 milligrams per 100 c c 
of serum 
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In 1930 Hannon Shorr, McClellan and DuBois « studied the biochemical 
aspects of osteitis fibtosa cystica and through their investigations definitely 
established the piesence of hypercalcemia and hypophosphatemia In the same 
year Bauer, Albright and Aub “ described the increased urinary output of cal- 



BEFORE ° AFTER 
OPERATION OPERATION 

Fig 2 Calcium and phosphorus studies made before and after operation The num- 
bers on the longitudinal (“normal”) line indicate dajs before or after operation The 
day of operation is indicated by the vertical line 

ciuni and phosphorus in a case of osteitis fihio^a cystica Thet" found it to be 
six to seven times greater than in the norma! individual They also found that 
these changes in metabolism were equivalent to those of a normal individual 
receiving 100 units of parathyroid hormone daily Excellent reviews of the 
subject of hyperparath} I oidism have been published, notabty bj Hunter and 
Turnbull,^® Barr and Bulger and Jaffe Recently Castleman and Mallorv ^ 
have studied the histolog\' of the parathjroid glands in cases of hyperpaia- 
thyroidism 

In 1934 Albright Aub and Bauer reported 17 proved cases of Inper- 
parathyroidism They gave a detailed description of the condition and de- 
scribed the following clinical types (1) classic hyperparathyroidism (Von 
Recklinghausen’s disease) Skeletal manifestations predominate* and consist of 
decalcification, cysts, tumors and eventually fractures (2) Osteoporotic form 
of hyperparathyroidism Presenting symptoms are due to general decalcifi- 
cation and there are no cysts or tumors (3) Hyperparathyroidism with 
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nephiolithiasis Piesenting symptoms aie associated witli renal stones and with 
no gioss skeletal changes (4) Hypcipaiathjroidism with renal insufficiency 
(nephrocalcmism) The symptoms aie those of Bright’s disease (5) Acute 
parathyroid poisoning This is a condition simulating acute parathyroid 
poisoning m dogs with sudden death and characteristic pathologic changes (6) 
Hyperparathyroidism simulating (oi complicated bj ) Paget’s disease In this 
classification our patient belongs to types 2 and 3, piescnting renal symptoms 
extending ovei a peiiod of 17 years, and finally, manifestations of generalized 
decalcification without cysts oi tumois 

Comments 

In view of the increase in the number of reported cases in lecent }ears a 
lesume of the important clinical features of Ityperparathyioidism is given This 
disease may occur at any age period The youngest patient reported by Baiiei, 
Albright and Aub was 13 years of age and the oldest 62 years of age, although 
most cases fall m the middle age group The sexes ai e equally affected 

Although a positive diagnosis cannot be made without chemical data, the 
symptoms of hypeiparathyroidism aie usually quite characteristic The onset 
is insidious and may consist onl)^ of mild pains in the bones In the instances 
where the skeletal changes piedominate, a spontaneous fracture may be the 
first event that calls attention to the disease In more advanced h)'perparathy- 
roidism musculai weakness, lassitude and hypotonia are constant S}mptoms 
and may finally lead to difficulty in cooi dination Theie is diminished ii ritabilit)’’ 
of muscle to electrical stimulation These sjunptoms are atti ibuted to the hyper- 
calcemia Many patients M'lth the disease are classified and treated as neu- 
lasthenics piioi to the recognition of the true nature of their symptoms 

Hyperpaiathyroidism with lenal manifestations may i^iesent symptoms ex- 
clusively renal and these may have peisisted foi many yeais These aie symp- 
toms of renal calculus, pyelitis, pyelonephi itis with oi without gravel In- 
creased thirst, which is attributed to the inci eased excietion of calcium and 
phosphorus, is commonly piesent Polyuria, howevei, is not always present 
and it IS inteiesting to note that when it occuis the incidence of stones is less 
Bone symptoms may be vague oi entirely absent Albright, Baird, Cope and 
Bloomberg in a study of the lenal complications of hyperparathyroidism em- 
phasize that all of the symptoms and signs of nephritis may be present They 
stress the importance of the recognition of the accompanying bone changes m 
the diagnosis of the underlying h}'perparath 3 noid state in such cases The}’^ 
further point out that with profound kidney damage there is interfeience with 
calcium and phosphoius excretion in the urine Albiight, Aub and Bauer 
lepoit eight instances of Inqierparatltyroidism discovered as a result of pei- 
forming routine blood calcium and phosphorus determinations m all patients 
with urinary calculi 

Clinically, hyperparathyroidism may lesemble othei conditions as osteo- 
malacia, solitaiy cysts, Paget’s disease, senile osteoporosis, solitary benign giant 
cell tumor, osteogenesis imperfecta, multiple myeloma, metastatic malignancy, 
renal rickets and basophilic adenoma of the pituitaiy (Cushing’s disease) An 
excellent discussion of the differential diagnosis is given by'^ Albright, Aub and 
Bauer,^^ bv Jaffe,^- and by^ Gutman Swenson and Parsons^" 
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H)perpaiathyroidism cannot be accurately diagnosed without the demon- 
stiation of the presence of biochemical disturbances which occur in the bod}’^ 
as a lesult of the ovei -secretion of the parathyroid hoimone Of significance 
are high serum calcium and low serum phosphorus values in the blood These 
values may vary fiom 12 5 milligrams to over 20 milligrams of calcium pei 
100 c c of serum, and from 1 0 to 3 0 milligiains per 100 c c of inorganic 
phosphorus These metabolic changes are not in themselves diagnostic, for 
high calcium values may occasionally be observed m multiple myeloma, meta- 
static carcinoma of bone, and in certain diseases accompanied by hyperproteinemia 
Moi cover m not a few instances of hyperparathyroidism the inorganic phos- 
phorus may be noimal The most convincing chemical evidence of hyper- 
paiathyroidism is the demonstration of alterations m the calcium balance con- 
trolled ovei a period of time on a fixed low calcium diet A negative balance 
indicating an excietion of calcium m excess of that ingested stiongly supports 
the diagnosis Although calcium excretion in the feces varies with the intake, 
the urinary calcium nearly always maintains an abnormally high level in hyper- 
parathyioidism In certain instances, however, as in severe nephritis associated 
with renal insufficiency, the urinary excretion of calcium may be diminished and 
confuse the picture In these cases the roentgen-ray evidence of generalized 
decalcification of bone will constitute a significant diagnostic finding 

Roentgen-ray findings, when they do exist, consist chiefly of deformities, 
c\sts, tumors fractuies and evidence of geneiahzed thinning of bone This is 
best seen m the flat bones and m the skull Occasionally irregular thickening 
may be obserred in the temporal, parietal and frontal bones of the skull, but moie 
commonly there is definite evidence of decalcification In instances of renal in- 
volvement without bony changes, metastatic calcified areas m the kidneys may be 
piesent The most important roentgen-ray finding, however, is a progressive 
thinning of all bones 

Treatment The medical treatment of h) perparathyroidism is of no value 
Diets high in calcium and phosphorus ma} prerent the decalcification of bone, 
but increase the incidence of lenal calculi It is generally agreed that vitamin 
D is of little value The tieatment is smgical and the surgeon may expect a 
good-sized tumor in cases with marked hyperparathyroidism But he must be 
a good surgeon and couiageous for one does not always find the tumor at the 
common site for the parathyroid glands A search for the tumor may lead him 
into the anterior mediastinum It must be borne in mind that removal of a 
normal parathyroid gland is dangerous and may lead to marked postoperative 
tetanv which ma\ be fatal The surgeon must also exercise caieful judgment 
in deciding upon how much to lemove For heie, as m the thjioid, the decision 
between a sub-total iemor.il and complete extiipation may affect the future of 
the patients life It must also be borne in mind that parathyroid tumors may 
be multiple and if the renioral of one does not cure the patient a second opera- 
tion may have to be performed at a latei date ^ 

The complication that arises after opeiation is postopei .ative tetanv In 
creased iiiitabiliU of the muscles, carpo-jredal spasm, positive Cinostek and 
Tioiisscau signs mar ajipear rrithiii the first 24 hours after tlie operation T1 
aie accomp.inied hr marked diminution of calcium in the urine and retu 
the seinm calcium to normal or subnorm.al rallies 4 lie lori r.alues ni 
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foi weeks and even months aftei the opeiation Ihc control of postopeiatne 
tetany is obtained by the administration of calcium by mouth, calcium gluconate 
mtiavenously and Colbp’s parathyroid extract Calcium in some form must 
be administered frequently, as it is verj rapidly excreted Eventually a read- 
justment of the activity of the remaining parathyroid tissue occurs and these 
symptoms disappear 

The improvement following opeiation is dramatic Tiie patient's general 
appearance changes, lassitude is replaced by a feeling of energy and the bone 
pains immediately disappear Changes in bone stiucture ma\ be observed by 
repeated roentgenographic examinations Although these changes do not paral- 
lel the marked s-ymptomatic improvement the bones eventually present a normal 
appearance 

Summary 

A case record of adenoma of the parathyioid gland with hypcrpai athyroid- 
ism and renal calculus (calcium stone) is presented The preoperative diagnosis 
was based on a historj’’ of renal colic foi manv j'ears, the roentgenographic 
evidence of decalcification of bone, and the presence of a negative calcium balance 
with hypercalcemia, hypercalcinuria and hyjiophosphatemia An adenoma of 
the parathyroid gland was removed at opeiation Prompt lecovery from the 
hyperparathyroid state ensued 

Calcium metabolism studies made befoie and aftei opeiation are recoided 
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SUBACUTE BACTERIAL ENDOCARDITIS OF THE MITRAL 
VALVE PREVIOUSLY RENDERED INCOMPETENT BY 
INFARCTION OF THE PAPILLARY MUSCLE AND 
SHORTENING OF THE CHORDAE TENDINAE-" 

Bv I I Lemann, MD, fa CP, Neiv Oj leans, Lotastana 

The present communication is made as a contribution to the study of two 
problems first, the production of murmurs m coionary infarction, and second, 
the pathogenesis of subacute bacterial endocarditis The occunence of mur- 
murs and of subacute bacterial endocarditis m relation to coronary infarction 
have both been repeatedly reported The significance which I wish to attri- 
bute to them in the light of the case to be repoited is new 


Case Report 


Male, aged 53 (at the time of tlie attack), suffered a coronary infarction on 
January 2, 1931 The evidence was convincing He had pain in his chest and numb- 
ness of his arms The pam in his chest was over the sternum and precordiuni The 
patient did not remain quiet, but was constantly moving about The pain came on 
during the night and lasted several hours when he summoned me about 6am, Jan- 
uary 2 At that time the blood pressure ivas 180/120 mm of Hg, the heart rate was 
80, without any abnormalities of rhythm or sound, A_ was accentuated On January 
3, the temperature rose to 101°, the pulse to 100, and the respiration to 30 The 
blood pressure was 175 systolic and 100 diastolic On Januarj 4, the temperature 
rose to 101°, the pulse was 100, respiration 20, and the blood pressure was 160/115 
mm of Hg On Januarv 5, the temperature was 100 5°, the pulse 80, and the blood 
pressure was 135/100 On Januar\ 6, the blood pressure was 125/90, and there w'as 
a soft systolic murmur at the apex On January 7, sternal pain recurred during the 
night, temperature 100 5°, blood pressure 120/90 B\ January 9, tlie murmur had 
changed from the soft character presiously described to the “zwing” of tlie jew’s- 
harp character The temperature continued to rise to 99 to 99 4° On January 10 
the blood pressure was 90/65 mm of Hg, on January 11 it was 106/75, on January 
12, 116/85, and on January 14, 130/95 There was then a systolic murmur at the 
second left interspace, but it w'as not musical there as it was at the apex On January 
16, the blood pressure was 116/90 and the heart rate 76, and on January 20 the 
blood pressure was 130/100 The electrocardiogram made on Januarv ^0 showed 
Auricular rate 80, ventricular rate 80, sinus rhythm P_R mtenal, 0 16 sec Q R S 


* Read bv title at the Meeting of the Association of American Physicians ^ 
From the Department of Medicine, School ot Medicine, Tulane Unncrsi 
kfedical Service Touro Infirmarv 


1935 

and The 
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0 09 sec Left axis deviation 1 invcitcd In the second lead the 1 take-off ^\as 
high and the S-T interval above the iso-electric line Slurring of Q R S in all three 
leads 

In April 1931, he had a slight elevation of temperature again to 101 5°, and with 
this some bloody sputum There were, ho\\e\ei, no abnormalities found in the lungs 
on physical examination A roentgen-iay leport on Maj' 16, 1931 was as follows 
“Examination of Chest Tlie right diaphiagm is well witliin normal limits Ihe left 
diaphiagm is lesting at a level somewhat higher than the right, w’liich reverses the 



Fig 1 Infarct of the intraventricular septum involving the papillary muscles of the 
posterior flap of the mitral valve Subacute bacterial endocarditis attacking the mitral 
valve 

usual position However, the left diaphragm appears to be elevated by a large amount 
of gas contained m the stomach and colon beneath the diaphragm, probably elevating 
this The heart shadow measures 5 cm to the right, 11% cm to the left, or a total 
of 16% cm , while half the inside diameter of the chest measures 15% cm The 
heart is therefore considered to be 1 cm larger than the standard for comparison 
The aorta is within normal limits The pulmonary fields show no visible evidence of 
pathologic change ” 

In November 1931, he again had some bloody sputum, but throughout 1931, until 
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the summer of 1932, he felt remarkablv well and ^^as quite actne, e\en pla>ing golf 
without fatigue In August 1932, he had another febrile attack, -with temperature 
rising to nearly 103° He was sick nearly two weeks, during which time he again 
spat blood The blood pressure had continued to range from 135 to 155 systolic, and 
from 100 to 110 diastolic He had been made to lose considerable weight, 25 to 30 
pounds, b} restriction of intake of food, so that bv June 1933 he weighed 143 to 145 
stripped, less than he had rveighed for 20 j'ears He had continued to play nine holes 
of golf without dyspnea or fatigue This had been permitted in spite of great concern 
on my pait In December 1933, the blood pressure was 165/125 The electro- 
cardiogram on January 9, 1933 was as follow'S Auiicular rate 103, ventricular rate 
103, P-R interral, 0 17 sec , Q R S , 0 10 sec , left axis deviation, slight shift down 
of S-T,, slight slurring ot R, and downward direction of R,, low T,_,_, deep Q,, P, 
diphasic On June 9, 1934, the follow'ing note w'as made “ He has continued to play 
nine holes of golf thiee times a w'eek He is never out of breath, walks slowdj and 
ascends stairs slowdj Has no longer any chest pains , onlj once in fir e months has 
he had these pains, and then at night They passed off after he had eaten a few^ 
candies He considers his heart better , it gives him much less concern His nerves 


are in bad shape, in fact throughout the years he had been under rery great nervous 
strain, and has had occasion for worrying a great deal He has ahvays slept restlessly 
and suffered much from insomnia, for which it was necessary for him to take amvtal 
f 1 equently ” 

Beginning on June 19, 1934, he w'as in bed for 18 days because of fever rising to 
102° for which no cause could be found After he w-as free of fever for 10 days he 
w'ds allow'ed up again, but he never regained his strength, and during July he continued 
to complain of lassitude On August 2, it was noted that he had temperature of 99 2° 
and he w'as sent home again to bed The temperature began to range then from 
normal in the morning to a maximum of 101° in the evening No definite cause for 
the temperature w'as found until a blood culture, taken on August 11, show-ed Strepto- 
coccus vindan<; The number of colonies increased rapidly, and on September 23 
there w'cre 250 colonies of Sfi cpfococcus vindans per cubic centimeter of blood' 
Repeated transfusions of w'hole blood, 250 cc each time, were gi\en at intervals of a 
week from August 17 to October 18 Although the number of colonies diminished 
so that on October 16 there were onh two colonies per cubic centimeter of blood the 
condition throughout September and October remained about the same except for a 
progressive loss of weight There were never an^ petechiae The second week m 
November he had great tenderness of the palms of both hands over the pads at the base 
of the phalanges, and also on the soles of the feet at the base of the plialaimes This 
tenderness lasted for a few' days Throughout September, October and November 
there w'as great soreness and stiffness of the neck muscles The spleen was never 
felt, and there nerer was any indication of embolism in the spleen or elsewhere The 
temperature range throughout September, October and November was low' usually 
to a maximum of 100 5° occasionally to 101° On Nor ember 12, the temperature rose 
to 103°, and the next 10 dars to his death on Nor ember 21 were quite stormy Oi 
Nor ember 12, he had a coughing spell, becoming rery hysterical The next nmlit 
there rras a sudden edema of the lungs, and the patient rras practically pulseless Th 
surface of the bodv was cold and clammr He was apparentlr moribund on Nor ember 
14, 15 and 16, but on Noreniber 1/, he was better and eren oriented at times PI 
temperature ranged up to 103° On Norember 18 19 and 20, he was m delirium ■> A 
stupor, practicallr pulseless On Noreniber 20 and 21, there was dullness throuirhont 
the right lung posteriorly with bronclioresicular breathing, and diillne^ . 

rales at the base ot the left lung He died on Noreniber 21 SSm" , 
to 60, the temperature to as high as 105° -Kesp.rations had gone 

I am indebted to Drs John A Lanford Samuel Coir in and Ki,rf . r 

the follow mg notes on the autopsy J^eugarten for 
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Anfopsy Repoil The body is that of a white male, apparently 50 years of age, 
approximately 5 feet 11 inches in length, and weighing about 150 pounds The body 
shows some evidence of loss of weight, although the fat is still normally distributed 
No petechiae are noted The thorax is well developed and of the sthenic habitus 
The abdomen is slightly distended 1 here are no scars The left side of the scrotum 
reveals a left hydrocele measuring about 6 cm m diametei, and containing approxi- 
mately 50 c c of light straw colored fluid The extremities show no changes The 
cervical and axillary lymph nodes are not enlarged but the inguinal nodes show 
slight adenopathy 

Pctitoncal Cavity The peritoneum is smooth and glistening There are about 
500 c c of straw colored fluid present The appendix is normal The urinary bladder 
IS not distended The spleen is enlarged in size and m its usual location, as is the 
liver The other abdominal viscera are m their normal positions The diaphragm 
extends to the fifth rib on the light side and the fifth intercostal space on the left 
The mesenteric lymph nodes ai e not enlarged 1 he stomach and intestines are greatly 
dilated 

Thoiacic Cavity The parietal pleurae are smooth and glistening There is 
no free fluid present and only a few recent fibrinous adhesions on the outer side of 
the lower lobe of the right lung The right lung shows a large solid ai ea involving 
almost entirely the lower middle and part of the upper lobes The left lung show's 
only patches of pneumonia here and there The heart is m its usual location but is 
greatly enlarged 

Heait and Pcncaidiitm The parietal pericardium is covered over nearly its 
whole extent with a light cheesy appearing material About 20 c c of cloudy fluid 
containing many small flecks of fibrin are present The fibrinous exudate is par- 
ticularly abundant over the right auricle and the great vessels, less so over the left 
auricle and left ventricle The heart is considerabh larger than normal It has 
lost the normal conical shape There is a moderate amount of fat beneath the epi- 
cardium through wdiich the muscle appeals as brownish-red m color 0\er the right 
ventricle and to a considerable extent over the posterior aspect of the left ventricle, 
this brownish-red muscle exhibits irregular areas varying in size shining through the 
epicardium as islands with a large grayish-yellow center and a pmkish-red periphery 
(areas of apparent necrosis) At the posterior sulcus longitudinalis there is a large 
dull ivory white area (3 by 5 cm ) This involves chiefly the left \entricle but ex- 
tends also for a small distance to the right ventricle Palpation reveals this area to be 
thinner and less resistant than the lest of the ventricular wall, yet one has the im- 
pression that It is more solid a thin fibrous scar 

The right auricle, somewhat increased m size, is partly occupied bj' an ante 
vioitcm thrombus (fibrinous mass) which completely fills up the auricular appendage 
and extends into the upper half of the auricle Beneath this exudate the endocardium 
is partly ulcerated The tricuspid and pulmonary valves are normal The tricuspid 
orifice admits four finger tips The foramen ovale is closed The chamber of the 
right ventricle is also increased in size Sections tlirough its w'all show' irregularly 
scattered areas of necrosis similar to those already described as seen on the external 
surface of the heart 

The chamber of the left auricle is markedly dilated The mitral orifice admits 
two finger tips Here the endocardium is thick, grayish-white, and the muscle is not 
to be seen through it There is an ulceration fS bv 2 5 cm ) on the anterior left 
lateral w'all of the chamber This extends down on to the auricular surface of the 
mitral valve On the endocardium above the line of attachment of the posterior mitral 
flap, there are flat, granular, grayish-pink vegetations with two tongue-like continua- 
tions upon the floating part of the valve These “ tongues ” reach the free edges of the 
valve and present a picture resembling a horseshoe Besides these vegetations on the 
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auricular aspect of the posterior flap, there are other similar ones toward the aortic 
flap of the mitral vahe, chief!} Avhere the two flaps are joined anteriorly These 
vegetations vaiy from miliary to lentil size and consist of smooth grayish-white 
fibrinous veriucae upon which pinkish granular punctiform spots are seen here and 
there These vegetations continue upon the Aentncular aspect of the \alve and also 
for almost 1 cm upon the chordae tendinae of the posterior flap of the A'alve 

Ihe left ventricular chamber is somewhat ballooned out, this being particularly 
noted in the posterior part of the interventricular septum corresponding to the region 
of the fibrous scar previously described The internal aspect of this area is grayish- 
red and differs distinctly from the surrounding brownish-red of the rest of the ven- 
tricular A\all The endocardium, however, is smooth The upper corner of the oval 
shaped area of the scar forms a deep depression in the muscular Avail There, the 
trabeculae carneae have completely disappeared leaving only small flattened bridges 
at the base of the scar Further, one notes a difference in the structure of the anterior 
and posterior Aentncular AA^all (internal aspect) as Avell as of the papillary muscles 
The anteiior papillary muscle and the trabeculae carneae of the anterior A\all haA^e 
their normal shape The posterior papillary muscle, the base of Avhich is included 
m the scar, is shortened and appears as a flat strip merging into the A'entncular Avail 
The tips of the papillary muscle can no longer be seen The thin smootli chordae 
tendinae are stretched They hold the posterior flap of the mitral valve down against 
the posterioi wall of the ventricle so that during life only slight movement of tins 
posterior flap could have been possible 

The attached portion of the aorta shows some slight thickening in the sinuses of 
Valsah'a around the orifices of the coronary vessels The right coronary when opened 
is found completely thrombosed The left coronary is thickened and its lumen gen- 
erall} narrowed being represented by a mere pin-pomt opening It is free from 
thrombus formation except in its smaller subdivisions The aortic cusps are normally 
thin and smooth The wall of the left ventricle measures 13 to 15 mm in thickness 
and on section has a mottled appearance There are dirty yellow areas surrounded 
bv a brownish-red ring 


Lungs The right lung measures 22 cm in length, 12 cm in width by 6 cm in 
thickness The external surface shows a massive area of bluish-black discoloration 
extending over the entire surface with the exception of a small area along the 
peripher} of the lower lobe and the upper half of the upper lobe Along these latter 
areas are small patches of emphysematous tissue The remainder of the lung is solid 
and of the consistency of liver, and on section is deep red in color and upon'^pressure 
only blood} mateiial escapes, there being no air in this portion A bloody frothv 
fluid escapes from the periphery Weight 750 grams 


The left lung measures 22 an m length, 11 cm in width by 5 cm in thickness 
The external surface is pinkish-red m color and is streaked with areas of bluish- 
black scattered throughout both lobes The cut surface is pinkish-red in color for the 
most part and upon pressure exudes a froth} blood-tinged fluid There are some 
small consolidated areas throughout the parenchyma, several of which are sommvl,-,i 
triangular m shape Weight 425 grams 

Lit Cl The liA er measures 20 cm in length, 26 cm m w idth bv 7 cm m thick 
ness Its external surface is smooth and glistening, and brownish-red in color' 
mottled with many small areas of }ellowish discoloration Upon section the orean 
IS tvpicallv nutmeg in appearance and generall} congested Innumerable small fel 
low ish-w lute specks stand out proininentlv The organ is verv much enUr^Zi 
Weight 1615 grams ' ‘ s 

Gall-Bladder The gall-bladder is almost collapsed and contains onh -i ii 
amount of bile No stones are palpated The external surface is adherent /"u 
omentum md is torn awav with much difficultv It is pinkish-vellow m n 

md -listening except in the adherent areas ' ^^>«ooth 
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Adi ends The adienals aie pyramidal in shape, measuiing 4 to 3 cm The ex- 
ternal suiface IS slightly lobulated and pinkish-yellow in coloi Upon section, the 
cortex IS dirty yellow m color and not well differentiated from the medullary portion 
Kidneys The left kidney measuies 12 cm in length, 7 cm in width by 5 cm 
m thickness There aie seveial laige retention cysts seen externally, extending into 
the kidney tissue for U/j cm in depth The external surface is lobulated and granulai 
in appearance The capsule stiips with some difficulty leveahng a granular pinkish- 
led congested surface The cut suiface lereals a coitex which is w'ell differentiated 
and measures fiom 5 to 7 mm in thickness The organ is congested in appearance 
There is a large amount of fat m the pehns Weight 190 grams 

The light kidney measuies 12 cm in length, 6 cm in width by 5 cm in thickness 
It yaries m no way fiom the left kidney with the exception that the retention cysts 
found here are much smaller than in the left kidney Weight 175 grams 

Panel eas The panel eas measures 20 cm in length, 4 cm in w'ldth by 1^ cm 
in thickness Its external suiface is pmkish-y ellow' m color and lobulated in ap- 
pearance The cut surface is yellow' in coloi and lobulated The organ show's no 
gross changes w'lth the exception that it is more flabby' than usual Weight 110 grams 
Spleen The spleen measures 15 cm in length, 10 cm m w'idth by 5 cm in thick- 
ness Its external surface is grayish-red in color and smooth and glistening w'lth 
the exception of tw'o large raised infarcts which aie present at the upper and lower 
poles respectiyely These infarcts are pale pinkish-orange in color and are sharply 
demarcated from the surrounding tissue Upon section they are 1^2 cm and 1 cm 
in diameter respectively, both exuding a purulent yellow discharge from their bases 
The infarcts themselves are necrotic and friable The remainder of the cut surface 
of the spleen is deep red and congested in appearance with innumerable small yel- 
lowish areas of focal necrosis seen scattered throughout the surface Weight 300 
grams 

Gasfi oinicstind Tiact The stomach is greatly distended w'lth air as are the 
entire small and large intestines, especially the cecum 

Blood cnliuic, taken at autopsy' under sterile precautions, shows the presence of 
Sticplococcus viiidans 

Anaioimcal Diagnoses Coronary thrombosis W'lth infarction (old and recent) , 
Stieptococcns viiidans septicemia, subacute bacterial endocarditis, mitral, acute and 
chronic myocarditis, ante-mortem thrombus of right auricle, pericarditis, fibrinous, 
lobai and lobular pneumonia, chronic nephritis, multiple infected infarcts of spleen, 
passne congestion of liver and spleen, hydrocele 

The Significance or Murmurs Occurring in Coronary Thrombosis and 

Cardiac Infarction 

Murmurs m cases of coronary thiombosis aie mentioned by most w'riters 
Paul White, 1 for example, ivntes “ Murmuis may or may not occui , the com- 
monest ts that of functional mitral regurgitation due to dilatation — an apical 
systolic murmur — although at times a sclerotic change involving the base of the 
mitral valve may lesult in organic mitral regui gitation Basal murmurs are less 
common m coronal y disease, an aoitic systolic murmur may be found, due to 
aortic dilatation, m turn usually resulting from an associated hy pertension, but 
sometimes such a murmur is due to aortic stenosis caused by sclerotic involvement 
of the aortic valve , if this latter process is marked a systolic thrill will be felt 
over the aortic area and w'lll be transmitted into the neck An aortic diastolic 
murmur is much less common but may result from either of the lesions just 
noted which produce the aortic systolic murmur ” Samuel Levine writes “ In 
almost half of the cases a slight or model ately loud systolic murmur can be heaid. 
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and vei}" raiely an aoitic diastolic mm mm This lattei finding was piesent m 
only one case of this entne senes, and he had aoitic stenosis and insufficienc) 
Theie was not a single instance of mitral stenosis m this gioup In about one- 
half of the cases no mm mm whatever could be heard” Castex">‘ has de- 
sciibed 111 cases of cardiac mfaiction murmurs heaid during pait of systole 
(telesystolic m contiadistmction to holos}^stolic, heard throughout s) stole) 
Castex claims priority m having i elated merosystolic souffles to mfaict of the 
myocardium In his first aiticle he attempts to explain the pathogenesis of the 
souffle as follons “According to these findings it is logical to admit that the 
merosystolic souffle oiigmates by vibiatioii of the blood column upon contraction 
of the infundibular legion of the left ventricle, due to the fact that the blood 
column finds itself m zones of different dimensions as a result of the infarct 
which placed a zone of that legion in such a mannei as to make contractions im- 
possible This theory explains the merosystolic souffle m the two patients and 
m turn is firmly based on it ’ In his second communication Castex refers to the 
experiments of Bondi who “ anived at the conclusion that most if not all of the 
cardiac souffles were the result of the voitex action of the blood column ” 

“ Accoidmg to the conception of Bondi theie exists not merely one source for 
the souffles but theie are many locations nhere the souffles may be produced 
rhev ma\ be distributed over the greater part of the internal ventiicular wall 
These locations are particularly numerous in the apex region of the ventriculai 
cone ” DiCio and Battio ^ leport a case of painless coionary occlusion m which 
the diagnosis uas based chiefl} on the finding of a inei osystolic (meso- and tele- 
systolic) souffle The diagnosis was confirmed at autopsy Hyman and Par- 
sonnet ® wTite “ About one half of the patients suffering from acute coronary 
thrombosis exhibit cardiac mm nuns These murmurs are usually svstolic m 
time but occasionally a diastolic blow ma} be heard at the base of the heart 
The mechanism lesponsible foi the establishment of these murmurs appaienth 
is concerned with the dilatation phenomena of the heait muscle encompassmo- 
the valvulai orifices For this reason the murmurs will vaiy not only m their 
intensities but also in their duration and time factors Indeed, it is not uncom- 
mon to observe many alterations m these three characteristics throughout but 
a single da} ” “ ^^^e have not been able to draw any definite conclusions m 

regard to prognostic information to be derived from a close study of the mur- 
murs developing for the first time during a coronary attack At the same time 
when such muimurs are discovered and when these show characteristic altera- 
tions at each succeeding examination, certain information may be secured in 
legard to the state of the heart muscle Of all the various phenomena developed 
by the coronary thrombosis syndrome murmurs are unquestionabl}^ of the least 
importance ” It will be noted that after the murmur in my case changed from 
a soft blowing character to one with the “ zwmg ” of the jew’s-harp there was no 
furthei change 

Dr Fred Smith ‘ says “ The damage to the papillaiy muscles and the mitral 
valve structures is an important feature m the sclerosis of the coronar} arteries 
The papillaiy muscles aie likely to be involved by the occlusion of either of the 
mam branches of the left coronary arter} The changes in these structures 
contiibute to the alteration m the first heart sound at the apex and to the pro 
duction of the systolic murmur frequently lieai d in this location ” It occurred to 
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me, in considering the sequence of events in my case, that a reasonable explana- 
tion would be the location of an infarction at that point in the ventricular wall 
which would involve the papillary muscle, and I pictured to myself that an in- 
faiction at this point with resultant neciosis and connective tissue replacement 
must necessarily result in shortening of the chordae tendmae and limiting the 
closure of the mitral valve We would thus have a mitral leguigitation due to 
organic disease though not of the initial valve itself This mental picture and 
Ditia vitam diagnosis of infarction involving the papillary muscles of the mitral 
valve was pioved at autopsy to he coriect 

Subacute Bacteria.l Endocarditis Complicating Coronary Infarction 

White ^ lists subacute bacterial endocarditis among the complications of cor- 
onal v disease “ In addition to such complications as coionary thrombosis, 
cardiac aneuiysm, cardiac rupture, congestive failure, heart-block, and othei 
anhythmias, and embolism fiom mtracaidiac thrombosis, coronary disease is 
fiequenth accompanied by hyperpiesia and general aiteriosclerosis, sometimes 
bv chronic rheumatic valvular disease, diabetes, nephiitis, and ceiebral hemor- 
ihage or thrombosis, and less often by luetic aoititis, thyroid disease (either 
thyrotoxicosis oi hyperthyioidism), bacterial endocaiditis, and congenital de- 
fects ” The sequence in which the relationship of the two conditions is usually 
thought of IS embolism of the coronary artery due to subacute bacterial endo- 
carditis It IS believed that the present report is the first of an implantation of 
subacute bacterial endocarditis upon a heait pieviously damaged by infarction 
It is chiefly held that subacute bacteiial endocarditis occurs only in hearts m 
which the valves are already abnoimal by leason either of a congenital anomaly 
or of previous mflammatoiy disease In the present case the mitral valve at- 
tacked by subacute bacterial endocarditis was neither anomalous, nor had it been 
the site of a previous inflammatory process Apparently, therefore, a perfectly 
smooth and normal valve, when handicapped by congenital anomaly oi by ab- 
normal attachment (as for example shortening of the chordae tendmae due to 
infarction), falls easy victim to subacute bacterial endocarditis 

I wish to point out, too, the diffeience between my case and those reported 
by C Magannos Torres ® who divides his cases of parietal endocarditis into two 
large groups In one of these groups parietal endocaiditis is associated with 
valvular disease This is what he calls valvulo-parietal endocarditis In the 
other group the parietal endocarditis occurs with intact valves This he terms 
genuine parietal endocarditis In the case reported here subacute bacterial 
endocarditis attacked the smooth but handicapped mitral valve 

Summary 

1 A case of coronary thrombosis is reported in which on the basis of a sys- 
tolic murmui a diagnosis of infarction involving the papillary muscle was made 
This diagnosis was substantiated at autopsy 

2 It IS suggested that the occurrence of murmurs may be used as an addi- 
tional means of locating the exact point of infarction on the ventncular wall 

3 The handicapped mitial valve, though free of anv pievious inflammatory 
disease and of congenital anoinaH, later became the site of subacute bacterial 
endocarditis 
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DIABETES REFRACTORY TO INSULIN. WITH REPORT OF A 

CASE-' 


Bj Samuel S Altshuler jM D F A C P and S E Gould ]\I D , 

Eloise, Michigan 


In reviewing the literature on this subject one is struck b> the fact that inanj 
cases are spoken of as “ insulin refractor)^ ” which might better be termed 
“ insulin resistant,” that is, cases in which an unusually large amount of insulin 
must be administered in older to control the glycosuria The case which we are 
reporting is truly insulin refractory , no relationship is demonstrable between the 
amounts of insulin given and the subsequent glycosuria 

In most instances the physiological responses to insulin are predictable, but 
the mechanism of its action is still pioblematical The proper understanding of 
this mechanism is reserved foi some time m the future when the etiology of 
diabetes mellitus shall be clear 

The theory that diabetes is the lesult of a functional disorder of the pancreas 
is based on the work of two groups In 1889 Von Mering and Minkowski ^ 
showed that extirpation of the pancreas produces diabetes In 1922 Banting and 
Best = m McLeod’s laboratory demonstrated that diabetes may be controlled by 
the injection of insulin winch is derived from the extracts of pancreatic islands * 
Pathologically, typical and constant lesions characteristic of diabetes have 
never been found The changes noticeable m tbe diabetic pancreas may also be 
present m the non-diabetic pancreas Even in fatal cases of diabetes, where no 
pancreatic lesions are found exti action of the gland shows the presence of in- 
sulin sufficient to continue life for several -weeks This fact and others have 
been advanced as evidence that one or more of the other oigans in the body must 
have a part m the production of diabetes The glycosuria may be' due to sec- 
ondary functional changes in the pancreas, or the action of the pancreas-produced 
insulin mav be nullified by some other substance produced elsewhere m the body 
Although the hyperfunction of the thjroid has been said to impair the func- 
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tional ability of the islands of Langeihans, clinically we have seen hypothyi oidism 
co-exist with diabetes The hypei secretion of the aclienal medulla has also been 
mentioned as a possible cause of diabetes, but Houssa)^ and Lewis ^ showed that 
diabetes in animals follows its usual couise m the absence of the adrenal medulla 
Theie is fai moie evidence to involve the pituitaiy than eithei of the men- 
tioned organs ColwelL has written a splendid review of the hteratuie upon 
the relation of the hvpophysis to caibohydiate metabolism, and Colhp more 
lecentl) has pointed out the expei imental, chemical, and clinical evidence foi the 
piesence of a diabetogenic factoi oiigmating in the pituitaiy gland The 
mutuallv antagonistic actions of pituitaiy extiact and insulin have been rvell 
demonstiated 

In the tieatment of diabetes, when the insulin lequiiement exceeds the 
anticipated amount, we must consider the piesence of a complicating condition 
Pollack “ has given a very good summaiy of the possibilities Cases completely 
lefractoiy to insulin, howevei, aie not common and theie aie only three leported 
in the hteiatuie with autopsy findings Two of these cases had pituitaiy tumors , 
the third, other diagnosable complications Acromegaly in which theie is an 
acidophilic adenoma of the pituitary is fiequently associated with gl3^cosuria 
Of the three cases mentioned, Mahler and Pasterny^ lepoit one showing 
inactivity of insulin in an aciomegalic with glycosuiia A tumor of the hvpo- 
physis was found at autopsy 

Ulrich® repoits a patient with a pituitary adenoma who had two attacks of 
pionounced glycosuria with hyperglycemia The first period extended over a 
month and disappear ed spontaneous!}'- The second occur i ed two year s later and 
continued until the death of the patient Insulin had little effect on the level ot 
the blood sugar during both of these periods 

The third case reported by Chailton,® was complicated by pulmonarv tu- 
berculosis and luetic infection The diabetes was leliered by anti-luetic treat- 
ment and the patient died of the tuberculosis 

The following case is reported because we feel that it helps to establish the 
relationship of the pituitary to carbohydrate metabolism 

Case Report 

kirs kl S, coloied female, aged 35, was admitted to the William J Seymour 
Hospital on August 9, 1933, complaining of blindness, headaches, and “ diabetes ” 

The patient’s ‘ diabetes ” was discovered incidentally at the Henry Ford Hos- 
pital in August 1928, when she was admitted for a laceration of the dorsum of the 
left hand and division of the tendons of the extensor digitorum communis and extensor 
pollicis The laceration was repaired, the patient was placed under a diabetic regime, 
and insulin was prescribed , evidently she did not follow the diabetic treatment as she 
did not return after the laceration r\as healed 

She was next seen m the Out-Patient Clinic at the Detroit Receiving Hospital 
on August 25, 1931 complaining of headache and blurring of vision Examination 
showed a markedlj decreased acuitj of vision in the right eye with light perception 
onh in the left eje Examination of the fundi was negative She was seen about 
once a month, and after one jear the Msion in the right eye was also reduced to light 
perception only 

The etiology of the ambljopia was not determined The patient’s blood Wasser- 
mann and Kahn were negative, and roentgen-rays of the skull in 1931 and again in 
1932 shon ed no signs of an intracranial lesion Examinations of the fundi remained 
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negatne She \\as tieatecl with diet and insulin but her diabetes r\as ne\er controlled 
The patient said that during this time she had s^mptoms of poljdipsia, polyuria 
and itching around the genitalia 

At the time of her admission to the Seymour Hospital, the patient had only light 
peiception and uas complaining of frequent distressing headaches 

In her catamenia, menses began at 13 a ears and t\ere of the regulai 28-4 da^ 
t\pe Her last menstrual period occurred two jeais before Her husband and two 
children, 11 and 9, w'ere all Ining and well 

The examination revealed a well-developed, well-nourished young colored female 
with constant grimacing of the face and rolling of the eyes Both pupils were wndely 
dilated and showed no reaction to light or accommodation, there was no evidence of 
cataracts The fundus examination showed both discs to be w'ell defined and pale 
although they did not appear atrophic The arteries w’ere small, wnth very little evi- 
dence of arteriosclerosis There were no exudates or hemorrhages The thyroid 
w'as not enlarged The lungs were clear The heart was normal and the blood pres- 
sure 110 mm of mercury systolic and 70 diastolic The abdominal examination was 
negatne There w'as no edema of the extremities The tendon reflexes w'ere not 
obtained The neurological examination w’as otherwise negatne 

The laboratory examinations show'ed Urine, slightly cloudy and acid wath a spe- 
cific gravity of 1008 to 1 025, albumin, trace, sugar, 1 — |- , sediment (not 
catheteriJ’cd), many white blood cells 

Blood count (August 10, 1933) hemoglobin, 12 9 grams, red blood cells, 4,500,- 
000, white blood cells, 4,150, polynuclear neutrophiles, 37 per cent, lymphoc)4es, 62 
per cent, monocjtes, 1 per cent Blood calcium, 9 5 mg per cent Blood Kahn, 
negative 

Spinal fluid (Dec 20, 1933) Kahn - H -'i - 1 ' Anti-luetic treatment in the form 
of iodides and bismuth w'as given and the spinal fluid test repeated on April 4 1934 
showing 6 cells globulin, trace, sugar, 65 mg per 100 cc , colloidal gold’ cun e 
1111221000, Kahn negative 

The glucose tolerance test on Januar\ 3, 1934 show'ed fasting blood, 286 ni'>- 
per cent, first hour 435, second hour 370, and third hour 350 with sugar in the urine 
in every specimen 

Roentgen-ray of the skull on December 9, 1933 revealed “ Sella wathin normal 
limits No evidence of erosion No evidence of increased intracranial pressure ” 
The patient w'as placed on a diabetic diet containing carbohydrate 100 gin , protein 
70 gm , fat 150 gm An attempt w'as made to adjust the insulin as shown^n figure 1 
gradually increasing it to 85 units daily dnided into four doses This, howev’er did’ 
not desuganze the patient, and her blood sugar ranged between 250 mg and 322* nip- 
per 100 cc After 13 wrecks wath no success w'haterer in controlling the diabetes 
the insulin w'as discontinued for tw'o w'eeks, during which period the urine showed a’ 
constant glycosuria and became positive for acetone and diacetic acid and the blood 
sugar ranged between 272 mg and 344 mg per 100 cc The total absence of insulin 
made no difterence in the diabetic state except for the dea elopment of a ketosis 

Insulin W'as started again and given etery four hours throughout the 24 totaliim 
120 units daily for one w eek There w as still a glycosuria and the blood su'^a’r rano-ed 
from 192 mg to 286 mg per 100 cc Because the patient objected to such frequent 
insulin injections, we administered 110 units daih in foui doses for six W'eeks Jh 
urine show'ed a glycosuria and the blood sugar ranged from 235 mg to 286 nm 
100 cc The insulin was discontinued again for tw'o weeks during which tune tf^ 
urine again show ed positn e acetone and diacetic acid with the glj cosuna The bl 
sugar ranged from 323 mg to 333 mg per 100 c c Insulin was resumed m three 
doses totaling 96 units This was continued for four weeks during w-hich time tt ' 
acetone and diacetic acid disappeared and gh cosuna persisted with fh,. 
ranging from 216 mg to 392 mg per 100 c c ° sugar 
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During this entire period the patient complained of frequent seveie headaclies 
Because of the lack of choking of the discs oi evidence of increased intracranial pres- 
sure, It was deemed advisable to investigate the head somewhat further An en- 
cephalogram was tlierefoie done on April 21, 1934 bv Dr F Schreiber The roent- 
gen-ra)' showed ‘ No evidence of disturbance of the symmetry of the air-filled ven- 
tricular system ” 



Fig 1 

Following the performance of the encephalogram the patient vomited frequently 
and complained of se\ere headaches Two days later she became unconscious and died 
on April 23, 1934 There were no clinical evidences of diabetic coma The urine 
showed a one plus acetone Blood sugar before death was 450 mg per 100 cc 

Pathological Report 

Eiicinal Appeal ancc The body is that of a well developed and nourished, obese, 
middle-aged, colored female, 165 cm in length The hair is black and thick The 
ejes and teeth are negative The breasts are well developed and firm The chest is 
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well developed The abdomen is modeiately distended with gas The extremities 
and external genitalia are negatne 

Cranial Cazity The meningeal vessels aie congested On lifting up the frontal 
lobes of the brain a circumscribed oval tumor, measuring 5 cm in length, 3 cm in 
width and 3 cm in depth is seen resting upon and adherent to the pituitary gland. 



Fig 2 Sagittal view Note cjstic structure with fibrous wall, old blood content 

Hjpophvsis attached below 


apparently attached to the stalk and posterior lobe The tumor lies in relation to the 
following structures, all of which are compressed by it the optic chiasm supero- 
anteriorlv, the corpus callosum superiorly, and the cerebral peduncles and pons 
posteriorly Ihe arteries of the Circle of Wilhs are in close apposition to the tumor 
Careful examination does not reveal origin of the tumor from any of the regional 
vessels Upon sagittal section the tumor is seen to be free above and adherent to the 
pituitary below It is cvstic m nature, being distended by a dark, brownish-red, 
sanguineous fluid which is under moderate pressure The walls of the cyst vary from' 

0 5 to 3 0 mm in thickness, are tough and fibrous, and in some places contain bits of 
hme After escape of the fluid content a soft friable, almost crumbly dark brownish- 
red substance is seen This arises from the inner lining of the cyst, over an area 

1 5 cm in diameter The remainder of the inner lining is quite smooth, and contains 
a number of scattered pinpoint sized spots of a shining colorless material, which upon 
examination under the microscope are seen to contain cholestenn crystals The 
pituitary gland is compressed and flattened The sella turcica is definitely deepened 
and ballooned bevond normal limits The brain weighs 1150 gm 

Tbotacic Cavity Both lungs are free from adhesions The left lung weighs 
400 gm and shows a smooth pleural surface There is superficial congestion and 
edema Ihe cut surface is deep red in color and on pressing exudes a foamy san- 
guineous fluid The bronchi are injected and the pulnionarv vessels congested The 
right lung weighs 400 gm and shows similar changes The heart is soft and small 
weighing 250 gm The mvocardmm is congested and flabb> The left ventricle wall 
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measureb 10 to 12 mm m thickness, tlie right ventiicle wall 3 to 4 mm Ihe valves 
are negative The coionaiy vessels and aoitic arch aie negative The trachea and 
larger bronchi are injected The thoiacic and abdominal portions of the aorta are 
negatn e 



Fig 3 Suprasellar hematoma Vvith fibrous cyst vail compressing hypophysis 

Abdominal Cavity The panniculus measures 5 to 6 mm The entire bowel is 
distended with gas The spleen weighs 125 grams The capsule is grayish-blue in 
color and smooth The parenchjma is soft and congested The adrenals are of 
normal appearance The kidneis each weigh 125 gm The capsule of the left 
kidney strips easily exposing a smooth external surface The cut surfaces are con- 
gested, the parenchyma \ery soft The right kidney shows similar changes The 
bladder, uterus, oviducts and o\aries are negative Ihe liver weighs 1200 gin 
Externally it is smooth The cut surface is pale brown and shows dilated central 
\eins and irregular areas of fatty infiltration The gall-bladder is distended with 
bile The biliary tract and ampulla of Vater are negatn e The esophagus, stomach, 
duodenum and small and large intestines are congested The pancreas is normal in 
appearance 
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Gios<! Diagnosis 
le”‘eneration of heart 
ntestinal distention 


Suprasellai cvst 
Inei and kidne}S 


(Craniopharyngioma ’) 

Generalized passive cong 


Parenchymatous 

estion liloderate 



Unwine cholesterm clefts and compressed hjpophysis 
Fig 4 Wall of hematoma showing cno 

, , ,„Grease of intracranial pressure resulting in compression 

Cause of sudde ^ ^^^3, 

of circulatory and respiratory 

Microscopic Examination 

1 inrh hroMiiish-red substance Mithin the cjst is made up of old 
The soft, friable, dark D , degenerating cells and contains a number of 

blood and fibrin with a fei attachment to the cyst iiall, this blood takes 

large cholesterm ^efts At areas 

a brighter red stain me surface, and a few areas of calcification 

of fibroblastic g on the inner surface showing foreign body reaction 

There are a number ot reg inflammatory cells, consisting mainl> of Ivmpho- 

aiid focal accumu ations o thickness of the cjst wall is made up of a 

tes One-fourth to one-nan 
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laver of epithelial cells of the anterior lobe of the hypophysis This layer of cells lies 
toward the peripheral surface of the cyst wall, and consists mainly of chromophobic 
cells and acidophilic cells, among which the latter are prominent Numerous chromo- 
phobic cells are seen to be undergoing degeneration, the cytoplasm having a ground 
glass appearance, and the nucleus being pale staining or absent Many of the cells 
are disintegrating, while the outlines of others may still be recognized In some areas 
groups of degenerating chromophobic cells have a foamy appearance Due to de- 
generation of these cellular elements, the stroma is rendered prominent Within the 
stroma, as within the fibious tissue of the remainder of the cyst wall, there are a 
number of deposits of blood pigment 

The inner surface of the cvst shows no epithelial lining, and no suggestions of 
enamel or keiatin matenals 

These sections were review'ed by Dr Carl V Weller, Professor of Pathologv, 
Unnersity of Michigan, whose interpretation follow's “ In my opinion this is not a 
neoplasm Neither is it a developmental cyst The cystic structure here is essen- 
tially an old hematoma w'lth a marked deposition of cholesterol and a foreign body 
giant-cell reaction about the cholesterol crystals 1 he nests of cells in the surround- 
ing connective tissue are compressed cells from the anterior lobe and pars intermedia 
of the pituitary Phis might w'ell have been an aneurysm of the internal carotid 
artery or of the cavernous sinus or some other vascular structure, or an old hemor- 
rhage ” 


SuMMARV AND COMMENT 

This patient presents an example of diabetes entireh refracton to insulin 
Duiing the 34 weeks she was under observation the hyperglycemia and glyco- 
suria had no relation to the amount of insulin admimsteied The total omission 
of insulin, however, resulted in a ketosis This failuie of insulin action suggests 
that the diabetes was not due to a dearth of insulin but that there was some 
factor present which had an inhibitory oi antagonistic effect on both the endo- 
genous and the exogenous insulin At autopsy a large suprasellar cystic hema- 
toma was found compressing the hypothalamic structure, including the anterior 
and posteiioi lobes of the hypophysis This pathological finding points to the 
pituitary as the source of the antagonistic substance 

Whether this antagonistic effect is a direct one acting through the blood oi 
on the tissue cells oi on the liver is a mattei for speculation and investigation 
In this case no abnormal adrenal or thyroid factors were present eithei clinically 
01 pathologically to suggest that the pituitary effect had come indirectly through 
these glands 

We are led to agree with Ulrich that the failure of insulin to pioduce its 
expected lesult m cases of glycosuria warrants consideration of the presence of 
a hvpophy'seal disturbance The refractoriness to insulin may thus be considered 
as a diagnostic sign of the presence of a lesion in this region 
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EDITORIAL 


SURGEON GENER4L GUMMING RETIRES FROM ACTIVE DUTY 

The retirement, on Februaiy 1, of Dr Hugh S Gumming, the fifth 
Surgeon General of the U S Public Health Service, marks the active con- 
clusion of the distinguished career of an eminent sanitarian and public 
health leader Follovring his giaduation from the University of Virginia 
in 1893, Dr Gumming entered the career corps of the Public Health Service 
(then called Marine Hospital Service) in 1894 

His early work consisted of a variety of assignments, including epidemic 
duty during yellow fever outbreaks and outbreaks of smallpox He ser^ ed 
at important maritime quarantine stations during the height of several yel- 
low fever epidemics, and later served a tom of duty in the Orient Subse- 
quently he was placed m charge of studies of Stream Pollution Investiga- 
tions with which he was occupied for a period of several years 

When Dr Gumming was appointed Surgeon General of the Public 
Health Service in 1920, he entered that important office with a background 
of experience that was most valuable in meeting the many perplexing prob- ^ 
lems that confronted him During the sixteen years that he served as Sur- 
geon General of the Public Health Service he gave to that organization, as 
well as to the public health profession of the United States, an able leader- 
ship 

Seveial important and outstanding achievements mark the four terms 
that Dr Gumming served as Surgeon General Among these may be men- 
tioned the following 

( 1 ) The reorganization of the hospital work and expansion of the hospi- 
tal facilities of the Public Health Service to meet the emergency of tempo- 
larily caring for ex-service men and women who were beneficiaries of the 
Veterans Administration 

(2) The completion of the National maritime quaiantine system by 
securing transfer to Federal control of the last State-owned quarantine sta- 
tions in operation, which were located at the port of New York and at 
several ports in the State of Texas 

(3) The establishment of a National Leprosarium for the care of lepers 
in the United States 

(4) The successful control of outbreaks of bubonic plague at several 
ports 

(5) The development and expansion of important research in field 
m\ estigative activities of the Public Health Service 

(6) The improvement and development of international relations and 
cooperation in public health affairs 

Dr Gumming had the unusual distinction of serving as Surgeon General 
under five presidents 
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The Public Health Service is one of the oldest medical establishments ii. 
the Federal Government Its origin dates from an Act of Congress ap- 
proved by President John Adams on July 16, 1798 Until 1870 the prin- 
cipal functions of the Service were hospital care for American merchant sea- 
men, and this work was conducted by the Treasury Department through 
local ph3'sicians The first Surgeon General, Dr John M Woodworth, 
took office in 1871, and serred for a period of eight }eais He was suc- 
ceeded by Dr John B Hamilton, who served foi a period of twelve years 
The third Suigeon General was Dr Walter Wyman, who administered the 
work of the Service for a period of twenty years Dr Rupert Blue next 
served as Surgeon General for a period of eight j’-ears Dr Gumming, the 
fifth Surgeon General of the Public Health Service, served for sixteen years 
as administrative head of his organization 

Dr Gumming became a Fellow of the American College of Physicians 
in 1923 His official duties interfered with his active participation m the 
annual meetings but he showed at all times a deep interest m the College 
On the occasion of the Clinical Sessions m Baltimore he was instrumental 
in arranging as a special feature a day m Washington which included a 
most interesting program by members of the United States Public Health 
Service Dr Gumming was a member of the Board of Governors of the 
College for many years and was responsible for the proposal of a number 
of the officers of the Public Health Service for membership 

The medical profession and all persons interested m public health work 
view with extreme satisfaction the work accomplished by Dr Cummmg 
while serving as the head of the Public Health Service and the leader of the 
public health profession in this country His ability and achievements were 
recognized not only throughout the United States but abroad, as he served 
as a member of the Health Section of the League of Nations, a member of 
the Permanent Committee of the International Office of Public Health 
Pans, and as Director of the Pan American Sanitary Bureau In his re- 
tirement from active service, the congratulations and best wishes of the 
medical profession attend him 
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Climcal Laboiatoiv Mtihods By Pauline S Dimmitt, Ph G 156 pages, 15X22 
cm FA Davis Company, Pliiladelphia 1934 Price, $2 00 

This small book presents very concisely the most used methods of clinical pathol- 
ogv, bacteriology, and blood chemistry It is composed of 148 pages, and the author 
has divided it into 18 chapterb The methods described are those m common use, 
most of them having been subjected to long and critical tests The tests are described 
in simplified teims, and it has the added advantages of illustrations The book should 
be of the greatest value to those who v.ish to peiform some of the most frequently 
used laboratory methods which are described bv the authoi 

J H 


G^tccologv By Brooke M Anspach, M D Fifth Edition 832 pages , 19 X 26 5 
cm J B Lippincott Company, Philadelphia 1934 Price, $9 00 

The fifth edition of Anspach’s textbook of Gynecologv is an excellent single 
volume work, meeting the needs of the teacher, student and practitioner This edition 
IS radically changed, for in order to include many of the newer ideas in regard to 
endometriosis, uterine bleeding, endocrine disturbances, etc , the text had to be altered 
and many sections re-wntten 

The plan of presentation follow's, in a general w'ay, that laid dow'n in the earlier 
editions The opening chapters deal w'lth embry'ology', anatomy and physiology of the 
generatne organs, and are followed by a section devoted to examinations of the genito- 
urinary organs and the lower intestinal tract The following tweh'e chapters are 
devoted to a discussion of the injuries of the pelvic floor, mal-positions of the uterus 
and the diseases of the external and internal generative organs, all being presented m 
a thorough and comprehensive manner The chapters on ectopic pregnancy and 
ovarian tumor are of special interest In addition to the affections of the generative 
organs, disorders of the urinary and intestinal tract are next taken up, their presenta- 
tion being brief but adequate The remaining sections are devoted to a discussion of 
various subjects, including backache, sterility, endocrine and menstrual disorders, 
irradiation therapy', pre- and post-operative preparation of the patient 

This treatise on gynecology is a practical work, clearly and concisely presented, 
based on the mature personal experiences of the author and on the knowledge obtained 
from ffie outstanding literary contributions of the world The numerous illustrations, 
some being in color, are well selected and executed, adding greatly to the elucidation 
of the tex A sufficiently complete bibliography is found at the end of each chapter, 
which will be of aid to those desirous of more detailed information on the subject 

This work should prove of marked value to the student and practitioner and is 
highly' recommended 

J M H, Jr 

Bctjamw Rush, Physwmu and CtUzcn By Nathan G Goodman 421 pages, 
16X23 5 cm Dniversitv of Pennsylvania Press, Philadelphia 1934 Price, 

A solid, well documented account of the life and times of the first great physician 
of this country The author deserves the gratitude of all who have been interested 
in the many-sided life of this medical man who was not only a medical educator, a 
professor of chemistry a founder of temperance and antislavery societies, the first 
American psvchiatrist, but also a great patriot and a courageous moulder of public 
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opinion in the Re\ olutionarv period A man of strong opinions, not unmixed with 
obstinacy, he made many enemies and had a historic falling out with Washington 
himself 

The author devotes separate chapters to various aspects of Rush’s career The 
account of the yellow fever epidemics is of particular interest As a biographer the 
author does not yield to the modern temptation to dramatize the subject and the scene 
But, if at times his narrative seems a little plodding, it is never dull and the reader 
feels that he is reading history and not journalism 

M C P 

Diseases of the Heai t Bj John Cowan, BA MD,DSc,FRFPS, and W 1 
RnciiiE, OBE, llID, FRCPE, FRSE, with a chapter on Ihe Occular 
^Manifestations of Arterial Disease by Arthur J B vllantyne, M D , F R F P S 
Third edition xvi 4-631 pages, 15X23 cm , 335 illustrations William Wood 
and Co , Baltimore 1935 Price, $9 00 

This volume is not written in a particularly clear or concise fashion, and at times 
It seems rather disconnected Too many briefly reported clinical cases are used to 
illustrate the text , often they do not particularly illuminate the point in question, and 
occasionally, in the reviewer’s opinion, unwarranted deductions are made from such 
cases There are many refeiences to the extensive literature concerning the heart, 
and controversial matters are introduced without discussion adequate for a textbook 
On the other hand some important viewpoints are not represented at all High blood 
pressure and arteriosclerosis are not clearly separated, and tliere is no chapter on the 
former condition In the therapeutic procedures considered w'lll be found some which 
in this country are largely only of historic interest 

W S L,Jr 

IVhat You Should Knozv about Hcaif Disease By Harolo E B Pardee, kl D 
Second edition 127 pages , 13 5 X 19 5 cm Lea and Febiger, Philadelphia 
1935 Price, $1 50 

This small volume is intended to help a heart patient understand his disease It 
includes an explanation of the physiology and anatomy of the heart, discussions of 
\arious types of heart disease, including the arrhythmias Symptoms are explained 
and there is discussion of the outlook for a patient witli heart disease Treatment is 
described, including drugs The book is recommended to the attention of physicians 
who feel it desirable for certain heart cases to be more fully informed concerning 
heart disease 

W S L, Jr 

Kicbs — tm Lichtc biologtsclici und tciglcichciid aiiatoiuischci Foischuiig I Baud 
By Joseph Lartschneider, iM D Franz Deuticke, Leipsig and Wien 1934 

1 ins httle volume of 192 pages and 48 illustrations is the first of a series of small 
books on cancer, written by Dr J Lartschneider, giving his experiences and studies 
over a period of forty years The approach, as the title indicates, is from bioloirical 
and comparative anatomical research ® 

The author gives an historical review' of cellular pathology and compares it with 
the older theory of humoral pathology He emphasizes that the cancer problem is still 
unsolved by cellular pathology and compares the attempt to explain cancer bv th 
means to an architect who attempts to build a budding with laborers only and with t 
material Humoral pathology which dominated the medical world for so man 
tunes, he likens unto an architect who attempts to build a budding w'lth material 
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and without laboi It is fortunate tliat humoial patholog-y came in contact witli cellu- 
lar pathology and thus collapsed He warns, howe\er, that ccllulai pathology domi- 
nates scientific medicine to the exclusion of other influences 

With these thoughts in mind the author discusses in the first volume rarious 
aspects of the problem of epidermal cancers (Ectodermkrebs) There aie 13 chapters 
in all, the first being on the natural histoij' of animal skin, giving also detailed 
consideration of human skin The other chapters deal with such subjects as Strict 
Limitation of the Concepts of Epithelium, Waldevei’s flheoij of Cancer, Physiologi- 
cal Epithelial Fusion and Physiological Bone Fusion, Rickets, flooth Enamel and the 
Work Mode of Enamel Cells duiing Attacks of Rickets 

All of these subjects are presented in an interesting and new light, but the work 
IS somewhat difficult to read on account of its intense detail It is, no doubt, a definite 
contribution to the cancer problem 

A second volume m two sections has been leceived which will be gneii notice in a 
subsequent review 


G E W 


COLLEGE NEWS NOTES 


Nlw Life Members 

Dr Heiman O Mobenth.il (Fellow), New York Citj and Dr Carl H Gel- 
lenthien (Fellow) Valmoia N M , have recently become Life Members of the Amer- 
ican College of Physicians 


Gifts to thf College Library 

Dr J C Geiger (Fellow), Directoi of Public Health of the City and Count) 
of San Francisco — a copy of the manual entitled “Handbook of Accepted Remedies, 
Symptoms and Treatment of Poisoning Diagnostic Proceduies, and IMiscellaneous 
Information” This manual was prepared by Dr Geiger to sene as a guide in Ins 
department as well as for the use of the general profession 
Acknowdedgment is also made of the followung gifts 

Dr Linn J Boyd (Fellow), New' York, N Y — a translation of Prof August 
Bier’s “ Contributions to the Physiology and Pathology of Circulation” 

Dr Joseph Hajek (Fellow), New York, N Y — two reprints 
Dr Carl R Howson (Fellow'), Los Angeles, Calif — one reprint 
Dr Frederick R Taylor (Fellow), High Point N C — one reprint 
Dr Hi man I Goldstein (Associate), Camden, N J — one reprint 


State Meeting or Baltimore Members 

Under the Governorship of Dr Henry M Thomas, Jr , Maryland members of the 
American College of Physicians conducted a state meeting at Baltimore on April 8 
1936 The program opened with a reception in the Board Room of the University 
Hospital, follow'ed bv a group of clinics in the Gordon Wilson Hall of the University 
Hospital and a dinner at the Hamilton Street Club The clinical program consisted 
of the following papers 

“Pneumothorax Treatment of Pneumonia,” Di Harry M Stein, “A Case of 
Hair Dye Poisoning,” Dr Raymond Peters, “Conditions Simulating Coronary 
Thrombosis mthe Electrocardiographic Findings,” Dr William S Love, Jr , “Hyper- 
tension Associated w'lth Renal Tumor,” Dr J Edmund Bradley, and “ Multinle Aoical 
Cavitations,” Dr M C Pincoffs 

At the dinner informal talks were giien by Dr Sydney R Miller, past President 
of the College, bv Dr M C Pincoffs Editor of the Annals or Internal Medicine 
and by four or five other Fellows of tlie College The meeting w’as -voted a great 
success and plans are being made to hold the next meeting m October 1936 at the 
Maryland State Tuberculosis Saintorium .at the invitation of Dr Victor' Cullen 
(Fellow) 


Under the Presidency of Dr Chesley Bush (Fellow), Luermore and the 
manship of Dr Harold G Trimble (Fellow'), Oakland, the California Tuberculosis 
Association held its annual meeting m Sacramento April 2 to 4, inclusive Dr T A 
Myers (Fellow'), associate professor of preientne medicine in the kledical and d 
uate Schools of the University of Minnesota, presented a paper entitled* “ Th 
tributions of Organization” Dr Sidney J Shipman (Fellow), San FrancisL T' 
hiered a paper, ‘ ruberculous Stenosis of the Bronchus,” and Dr Edward Ha\ ' 
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(Fellow), Monrovia, delivered a paper, “Relief Problems and Tubeiculosis Control 
from the Viewpoint of a Physician ” Other members of the College who officially 
appealed on the program as discussants of papers included Dr Benjamin W Black 
(Fellow), Oakland, Dr F M Pottenger (Fellow), Moniovia, Dr Samuel Hurwitz 
(Fellow), San Francisco, Dr Charles L lanne (Associate), San Jose, Dr Mum- 
ford Smith (Fellow), Los Angeles, and Dr W C Voorsanger (Fellow), San 
Francisco 


The Illinois Tuberculosis Association held its twenty-seventh annual meeting at 
Decatur, April 6 to 7 Dr D O N Lindberg (Fellow), superintendent and medical 
director of the Macon County Tubeiculosis Sanatorium, delivered a paper on “The 
Role of the Chest Roentgenogram in luberculosis ” , Dr Robinson Bosworth (Fel- 
low), superintendent and medical director of the Rockford Municipal Sanatorium, 
“Essential Considerations Affecting the Selection of Patients Who May Piofit Most 
from Sanatorium Treatment, and Pnmarv Reasons for Eliminating Certain Groups 
from the Sanatorium” Dr Gerald B Webb (Fellow), chief of medical staff, Sunny- 
rest Sanatorium, Colorado Springs, Colo , delivered the banquet address, “ An Outline 
of the History of Tuberculosis” Dr Cecil M Jack (Fellow), chairman of the 
Macon County Tuberculosis Sanatorium Board, presided at a luncheon and Dr F M 
Meixner (Fellow), President of the Peoria County Tuberculosis Association, piesided 
at the medical session 


Dr Austen Fo\. Riggs (Fellow), Stockbridge, Mass, has been appointed to the 
staff of the Williams College health department at Williamstown 


Dr Sigmund S Gieenbaum (Fellow) has been advanced from associate pro- 
fessor to professoi of dermatology and syphilology, Unnersitv of Pennsylvania 
Graduate School of Medicine 


The following Fellows appeared on the program of general assemblies of the 
eighth annual spiing conference of the Dallas Southern Clinical Society, March 16 
to 19 

Dr Francis G Blake, New Haven, Conn, “Tieatment of Lobar Pneumonia”, 
Dr Alan G Brown, Toronto, Ont , “Meeting the Nutritional Requirements of In- 
fancy and Childhood ” , Dr Byrl R Kirklin, Rochestei , Minn , “ Diagnosis of Early 
Pulmonary Tuberculosis”, and Dr John A Kolmer, Philadelphia, Pa, “Suscepti- 
bility, Immunity and Vaccination in Infantile Paralysis ” 


During February, at the regulai chnical pathologic confeience in the Peter Bent 
Biigham Hospital, Boston, Dr Henry A Christian (Fellow), Hersey professor of 
the theory and practice of physic at Haivard Medical School and physician-in-chief 
of the Peter Bent Brigham Hospital, was presented with a volume of medical papers 
dedicated to him by his former students, colleagues and house officers, as a token of 
affection on his sixtieth birthday Di Francis G Blake (Fellow), Sterling pro- 
fessor of medicine at Yale University School of Medicine, New Haven, made the 
presentation 


Dr Paul P McCain (Fellow), Sanatorium, N C, addressed the thirty-second 
annual meeting of the National Tuberculosis Association at New' Orleans, April 
22 to 25 


Dr Lee D Cadv (Fellow), St Louis, is President of tne St Louis Medical 
Societv 
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Dr Marcus W Ne\\comb (Fellow), Brow'ns IMills, N J , is President of the 
l^Iedical Society of New' Jersey 

Dr F J\I Pottenger (Fellow'), llomoMR, Calif, is President of the Association 
for the Study of Internal Secretions 

Dr Edward Weiss (Fellow) Philadelphia, has been advanced from clinical pro- 
fessor to professor of clinical medicine at Temple Universitv School of Medicine 


Dr Edgar Erskine Hume (Fellow) librarian of the Army Medical Library 
Washington, D C , addressed the New' York Academy ot Medicine on ' The kledical 
Work of the Knights of St John of Jerusalem ” The program was arranged m co- 
operation with the section of historical and cultural medicine 


Dr Joseph T Beardwood, Jr (Fellow'), Dr Edward S Dillon (Fellow) and 
Dr Edw'ard L Bortz (Fellow ), all of Philadelphia, addressed the New' York Diabetes 
Association, March 20 on the clinical aspects, complications and treatment of “ Dia- 
betic Acidosis,” respectively The program of the clinical section was presented by 
the Philadelphia Metabolic Association 


Dr Leonard G Rowntree (Fellow) delivered one of the lectures, “Organo- 
therapy from the Internist’s View'point,” in the thirty-sixtli group of Mary Scott 
New bold Lectures before the College of Physicians of Philadelphia on March 4 


Dr John B Youmans (Fellow), associate professor of medicine, Vanderbilt 
University School of Medicine, Nashville, Tenn , has been appointed director of grad- 
uate courses, having special charge of courses given for practicing physicians with 
the cooperation of the Commonwealth Fund 


Dr Karl D Figlej (Fellow), Toledo, Ohio, recently addressed the Chicago 
Society of Allergy on " Iodized Oil in Intractable Asthma ” 


Dr John J Dumphv (Fellow), Worcester, Mass, addressed the New' England 
Heart Association Februar\ 24 on ‘Coronary Sjmptoms in Pernicious Anemia” 


Announcement has been made that Dr Raymond B Allen, associate dean of 
graduate studies, Columbia Universitj College of Physicians and Surgeons, New 
York, N Y, has been appointed dean of W^a>ne University College of Medicine, 
Detroit He will succeed Dr Walter H MacCraken (Fellow'), who resigned a year 
ago In the meantime Dr William J Stapleton, Jr (Fellow), has been acting as 
dean Dr Stapleton will become associate dean 


Dr Charles W'^alter Clarke (Fellow'), New York City, has under his direction 
a special bureau in the Health Department for the control of Aenereal disease func- 
tioning in connection with a campaign by the Department for the control of these 
diseases An appropriation of $100,000 has been approred by the Works Proo-ress 
Administration for this project 


Dr Da\id Riesman (Fellow), Philadelphia, delivered a lecture, “Diagnosis and 
Treatment of Early Circulatory Failure,” in connection with the fourth annual chmcal 
lectures of the Mercy Hospital 
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Gcoigt-town Uunersity School t>{ Medicine li<is tidded «i t-ouibe in intdicdl socwl 
economics'’ to its cuniculum oi the senior year Among lecturers on the various 
phases of the subject appear the following Fellows 

Dr Arthur C Christie 
Dr Oscar B Hunter 
Di Henty C Macatee 
Di J Russell VeibiycKe, Ji 
Dr Wallace M Yatei 


Dr James H Hutton (FellowJ, Chicago addressed the Chicago Society of In- 
dustrial Medicine and Suigeiy recenth on ' Fndoci inology in Industrial IMedicine " 


Dr Ira A Dailmg (Fellow), foimerly superintendent of the Warren State 
Hospital, Warren, Pa, has been appointed superintendent of the Springfield State 
Hospital at Sy^kesville, Md 

Dr W kIcKun Maniott (^Fellow), dean and professor of pediatrics at Wash- 
ington University School of Medicine, St Louis, recently directed a two neeks’ 
graduate course in medicine given at Washington University the latter part of April 
for physicians in Calhoun, Bariy, Branch, Eaton, Allegan, Hillsdale and Van Buren 
counties and Battle Creek, Mich , provided by the W K Kellogg Foundation, in con- 
nection with Its communitv health project 


Dr Anthony Bassler (Fellow), Dr Max Einhorn (Fellow) and Dr Samuel 
Weiss (Fellow), all of New York City, have been elected honorary members of the 
Belgian Gastro-Enterologic Society 


Under the sponsorship of the Woman’s Auxiliary of the Philadelphia County 
Medical Society, its sixth annual health institute was conducted on April 14 Among 
the speakers svere the following Fellows, all of Philadelphia 

Dr E J G Beardsley, “ What Life Teaches the Doctor ” 

Dr Martin E Rehfuss, “ Diet After Forty ” 

Dr Joseph C Doane, “ Hearts and the Family Budget” 

Dr Louis H Clerf, ” Household Aids to Health ” 

Dr George E Pfahler, “Cancer — ^Inci easing Hope for the Patient” 

Dr Samuel B Scliolr, Ji , “ Periodic Health Examinations ” 


Di George W Covey (Fellow), Lincoln, Nebr , was inducted as Piesident of 
the Nebraska State Medical Association at its annual meeting April 7 


Di Herbert L Bryans (Fellow), Pensacola, Fla, is one of a number of phy- 
sicians selected to participate in the w'eekly radio program of lectures on medical 
economics, sponsored hv the Florida Medical Association 


Under the Presidency of Dr Tames E Paullm (Fellow^), the Medical Associa- 
tion of Georgia held its annual session at Savannah, April 21-24 Dr William B 
Castle (Fellow), associate professor of medicine. Harvard Medical School, Boston, 
delnered the Abnei Wellborn Calhoun Lectuie on “Fundamental Aspects of the 
Diagnosis and Treatment of Anemia ” Among other guest speakers ivere Dr James 
S UIcLester (Fellow^, Birmingham President of the American Medical Association, 
“ Influence of the Present Day Depression Upon the Nutritive State of the American 
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People” and Dr Jonathan C Meakms (Fellow), Montreal, former President of this 
College, " Management of the Chrome Heart ” 

Dr Carl H Gellenthien (Fellow), Vallnora, N M, addressed the Des Moines 
Academy of Medicine and the Polk County Medical Society recentlj on “Practical 
Methods of Sanatorium Treatment of Pulmonary Tuberculosis” 


The second annual graduate clinical meeting of the Alumni Association of the 
University of Buffalo School of Medicine took place April 18, and was addressed, 
among others, by Dr Walter C Alvarez (Fellow), Rochester, Minn , “Helpful Hints 
in the Diagnosis of Puzzling Types of Indigestion ” and Dr Ernest E Irons (Fel- 
low), Chicago, “Chronic Arthritis, a General Disease Requiring Individualized 
Treatment” Dr Reginald Fitz (Fellow), Boston, delivered the banquet address on 
“ The Biography of the Famous Dr Watson of the Sherlock Holmes Stories ” 

Dr William Devitt (Fellow), director of Devitt’s Camp for Tuberculosis near 
Allenwood, Pa , has been elected President of the Pennsylvania Tuberculosis Society 


Dr Wallace M Yater (Fellow), Washington, D C , Dr William J Kerr (Fel- 
low), San Francisco, Cahf, and Dr Howard B Sprague (Fellow), Boston, Mass, 
w'ere among the guest speakers on the program of the twelfth annual meeting of the 
American Heart Association in Kansas City, May 12 


Under the Presidency of Dr George W Grier (Fellow), Pittsburgh, Pa, the 
American Radium Society held its annual meeting in Kansas City May 11 to 12 
Dr George E Pfahler (Fellow), Philadelphia, as a former lecturer, received the 
Janeway Medal 


Dr Joseph L Miller (Fellow), Chicago, Dr Ralph A Kinsella (Fellow), St 
Louis, Dr Philip S Hench (Fellow), Rochester, Minn, and Dr William J Kerr 
(Fellow), San Francisco, were among the speakers on the educational program on the 
differential diagnosis of diseases of joints at the meeting of the American Association 
for the Study and Control of Rheumatic Diseases at Kansas City, May 11 


Dr Charles S Holbrook (Fellow), New Orleans, has been elected Vice Presi- 
dent of the Southern Pediatric Association 


Under the Presidency of Dr Morns Murray Peshkin (Fellow), New York City, 
t!ie Association for the Study of Allergy held its annual meeting in Kansas City! 
May 11 to 12 


Dr John G FitzGerald (FellowO, director of Connaught Laboratories and of the 
School of Hygiene, University of Toronto, has been appointed a member of the 
Permanent Commission of Biological Standardization of the Health Organization of 
the League of Nations 


In recognition of his achievements in science. Dr James B Collip (Fellow) 
professor of biologic chemistry, McGill University Faculty of Medicine was pre- 
sented with a gold medal by the Royal Society of Canada at a meeting in Ottawa 
during February ' 


Dr Ralph Pemberton (Fellow), Philadelphia, appears on the program of the 
fifth International Congress on Rheumatism, to be held in Lund Sweden Seotem- 
ber 3 to 5, and m Stockholm, September 7 to 8 ’ > P 
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IN MEMORIAM 

DR HARLOW BROOKS 

Dr Harlow Brooks was born at Medo, Minnesota, on March 31, 1871 
He received his preliminary education in the High School of Medo, and 
later graduated from the University of Oregon In 1895 he received the 
degree M D from the University of Michigan School of Medicine, and from 
the same School received the honorary degree of M Sc m 1930 He took 
a postgraduate course of study at the University of Freiberg, and at the 
Polyclinic in Munich He was Assistant Demonstrator of Anatomy at the 
University of Michigan School of Medicine in 1895 , Instructor of Histology 
and Embryology, Bellevue Hospital Medical College, 1895—1898, Research 
in Bacteriology, New York State Hospitals, Pathological Institute, 1897- 
1920, Professoi of Clinical Medicine, New York University Medical Col- 
lege, 1922-1929 At the time of his death he was Emeritus Professor of 
Clinical Medicine, New York University Medical College, Visiting Physi- 
cian, Bellevue Hospital, Consulting Physician, New York City, French, New 
York Polj clinic. Union, Fifth Avenue, Hackensack, New Jersey, Beth 
Israel, Gieenwich, Mount Vernon, Saint John’s, Southside (Bay Shore), 
Flushing, Jamaica and Montefiore Hospitals, Hospital for Joint Diseases 
and Norwegian Lutheran, Deaconess’s Home and Hospital His World 
War recoid — Major, Lieut Colonel, and Colonel, M C , U S A , Chief of 
Medical Service base hospital. Camp Upton, Chief Consultant in Medicine 
First Army Corps, A E F , Senior Consultant in Medicine, Second Army 
Corps, A E F , awarded Distinguished Service Medal and a General Cita- 
tion He was a member of the American Legion and of the Association of 
Military Surgeons 

He was a member of Phi Alpha Sigma fraternity, member of the 
Harvey Society, Society of Experimental Biology and Medicine, Associa- 
tion of American Physicians, American Medical Association, American 
Gastroenterological Association, Medical Society of the State of Neiv York, 
New York County Medical Society, and the American College of Physi- 
cians He was elected Fellow of the American College of Physicians at its 
first regular meeting held m New York in December 1916 He was elected 
President m 1923 m which capacity he served for two years In 1925 he 
was elected to the Board of Regents where he served for three years , in 1929 
he was elected to the Board of Governors on which he served for two years 
He also served on various committees and gave generously of his time and 
energies to the work of the College 

Dr Brooks was a prolific writer and published many monographs and 
special articles on medical and biological subjects He was the Editor of 
Lippincott’s Everyday Practice Senes 

He was keenly interested in animal life, exploration, mountaineering 
and was an honorary Fellow in the New York Zoological Society and a 
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membei of the Explorer’s Club, Adventurer’s Club, and the Camp Fire of 
America 

He was one of the outstanding diagnosticians of his time and was called 
m consultation more fiequently probably than any other doctor in the 
United States He was looked upon as an authority m diseases of the cir- 
culatoiy system He was often referred to as the doctor’s doctor, being 
constantly sought by his brother practitioners in cases involving their im- 
mediate families, among whom he was known as the “ Beloved Physician ” 
Few physicians of his time gave so generously of their services to the 
poor 

As a young pathologist, Dr Brooks collaborated with Dr William Welch 
at Bellevue Hospital in advanced i esearch work that resulted in the discovery 
of the bacillus named after Dr Welch which is responsible for the disease 
commonly called gas bacillus infection, and which, by a curious coincidence, 
was the cause of his death 

One of the contributing factors which enabled Dr Brooks to maintain 
his enthusiasm for his profession and for life in general was his devotion to 
his hobbies which were varied He was a skilled musician and a collector 
of outstanding works of art, as well as an anthropologist of note His col- 
lection of Indian relics surpassed any similar private collection in the world, 
containing a few specimens not to be found in any other collection 

Pi obably his great physical stamina was due, m part at least, to his love 
for fishing and hunting, in each of which he was an outstanding expert 
Often Di Brooks would remark that he gladlj^ devoted ten months each year 
to the pursuit of his profession but retained two months to seek recuperation 
and happiness in the great open spaces 

One of the outstanding characteristics of this great ph}Sician was his 
genius for friendship His friendship Avas a living vital force upon which 
rested profound gratification and innermost happiness When Dr Brooks 
bestowed his friendship it was for the duration of life He was truly 
catholic in these friendships Avhich Avere confined to no one profession or 
social stratum Caring little for individual accomplishments, Dr Brooks 
demanded honesty, frankness, and I Avas about to add, loyalty m his friends 
However, since loyalty is the quintessence of true friendship it may be 
omitted 

I have somewhat stressed this phase of Dr Brooks’ character because to 
him it was the dominating influence of his life, and also because in these 
times of emotional upheaval and cross purposes the gift of true friendship 
IS a God given talent Avhich is all too rare 

And so from out of our midst has been taken this great physician, this 
talented gentleman, this indefatigable Avorker, this scientist of renoAvn, this 
man of many enthusiasms, of loyal friendships, of kindly heart and broad 
sympathies — gifted in so many ways and AVith so many talents that the Avorld 
IS richer for his haAung liA’^ed m it Those Avho had the privilege of close 
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association with Dr Brooks will carry ever in their hearts the memory of 
his cheering and inspiring presence and the light of his Christian spirit 

William Gerry Morgan 

OBITUARIES 

DR CHRISTOPHER M REYHER 

Dr Christopher M Reyhei (Fellow), of Gary, Indiana, met a tragic 
death in the path of a speeding train on February 12, 1936 

Dr Reyher was born at Gariett, Iiid , in 1881 He received his medical 
degree from Northwestern University Medical School in 1906 For many 
years he was engaged in general piactice, but later specialized in pediatrics 
He was a member of the staffs of the Mercy and Methodist Hospitals, Gary, 
Ind , a member of the Lake County Medical Society, Indiana State Medical 
Association and the American Medical Association He became a Fellow 
of the American College of Physicians m 1925 He served as Secretary 
and later as President of the Board of Health of Garj' and during his ten 
years m office made many important contributions to the public welfare 
Dr Reyher was one of the best loved and most respected members of 
the medical profession in Gary His death brought forth expressions of 
regret and of tribute from all his colleagues as well as from a great host of 
patients to whom he had ministered during his twenty-six years of practice 
in that community 


DR EDWARD QUINTARD 

Dr Edward Quintard (Fellow), New York, N Y , physician and man 
of letters, died suddenly at the age of sixty-nine years on February 12, 1936 
in Chattanooga, Tenn , where he had gone to attend a meeting of the Board 
of Regents of the Umversitv of the South Dr Quintard was a graduate 
of Columbia University College of Physicians and Surgeons, 1887 He was 
emeritus professor of medicine and consulting physician to the New York 
Postgraduate School and Hospital His influence and rision helped to 
guide this institution in its infancy After a broadly cultural education 
both here and in Europe, Dr Quintard first became attached to the New 
York Postgraduate School as clinical assistant He was rapidly promoted 
through the various grades and became professor of medicine m 1904 He 
had also served as director of the department of medicine for many years 
Also, in 1904, he was elected a member of the Board of Directors and served 
as Vice President until his retirement m 1918 He was a member of his 
local and national societies and had been a Fellow of the American College 
of Physicians almost from its inception, dating back to 1917 He made 
many important contributions to medical literature 

His deatli brought personal sorrow to a large number m every walk of 
life Always a lover of good fellowship, Dr Quintard by his enthusiasm 
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and his mellow personality endeaied himself to all who worked with him 
In the latter yeais of his life, he gave gieat beauty to the world m his writing 
and painting, and was able to devote much time to literary and philosophical 
pursuits 

Selected, m part, from a resolution of the Board of Directors of the New 
York Postgraduate Plospital and furnished thiough the courtesy of 
Walter W Palmer, M D , F A C P , Governor for eastern New York 

DR ALBERT HARRISON BRUNDAGE 

Di Albert H Brundage (Fellow) of Woodhaven, Queens Count}, 
N Y, died March 12, 1936, aftei many yeais of impaired health, aged 
seventy-three 

Dr Brundage was born at Candor, Tioga County, New York, March 3, 
1862 He graduated from the New York University Medical College in 
1885 He held the additional degrees of AM, Ph G , Phar D and M S 
He was particularly interested in toxicolog}', being the author of " A Manual 
of Toxicology ” For the last several years he had been consulting toxi- 
cologist m the Bushwick Hospital, medical inspector and lecturer in the De- 
partment of Health of the City of New York and a member of the auxihar}- 
staffs of the Lutheran and Jamaica Hospitals He became a Fellow of the 
American College of Physicians in 1929 
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DISTURBANCES OF THE ENDOCRINE BALANCE AND 
THEIR RELATION TO DISEASES OF METABOLISM ■' 

By C N H Long, M D , D Sc , PJn^adelpJna, Pennsylvania 

Last year it was ni} privilege to addiess the College upon the subject of 
caibohydrate metabolism and the implications that lecent woik m this field 
had upon our knowledge of diabetes niellitus 

Since this address appeared to meet with a ceitain measuie of approval 
from you, I have ventured this evening to speak again upon certain pieces of 
work that to my mind are significant to those of us whose interest is con- 
cerned with the so-called diseases of metabolism 

It appears to me that it is becoming more and more apparent that the 
clinical condition that follows hypo- or hjperfunction of an endocrine organ 
IS not merely due to the loss or plethora of that particular internal secretion, 
but IS a result of the disturbance of the normal hormonal equilibrium of the 
body 

The work of the last few years has shown that the anatomical, and 
probably to a large extent the functional integrity of the majority of the 
endocrine organs, is dependent upon the anterior pituitary 

The secretions of this gland either stimulate the production of hormones 
in the other endocnnes or else enable these endocrines to maintain their 
secreting elements in such a condition that the production of their charac- 
teristic hormones becomes possible There is then, in the truest sense of the 
woid, an interrelationship betiveen the anterior pituitary and the othei 
organs of internal secretion So widespread is the influence of the anterior 
pituitary over the whole endocrine system that at the present time it is dif- 
ficult to consider any glandular interrelationship m which the possible par- 
ticipation of the anteiior pituitaiy must not be allowed for 

Thus It IS becoming equally apparent that not only is the destruction of 
the anterior pituitary follo^ved by a generalized endocrine atrophy, but also 
that removal of the gonads, thyroid or adrenals is followed by anatomical 
alterations m the anterior pituitary These alterations are of such a strik- 

me Detroit meeting of the American College of Physicians, March 2, 

PhilSeWi.?^ ^ Institute, Universitv of Pennsylvania, 
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mg chaiactci that it is difficult to conceive that the} aie not attended by 
equally significant changes in function If this is so, then myxedema and 
Addison’s disease should be considered not only as conditions dependent 
upon diminished thyioid oi adienal coitical actnit}, but also fiom the point 
of view that an altered level of anterior pituitary function may be con- 
tiibutmg to the clinical condition In consequence, it becomes of some 
interest to discuss biiefly the elfects upon the anterior pituitaiy of the dc- 
stiuction or lemoval of the adrenals, tlnroid and pancreas 

A 7 he Adienal Goiter Comparatnely few observations are recorded 
upon the effect of adi enalectomy upon the anteiior pituitai} in animals, and 
these, piobably on account of the slams employed, have }iclded but little 
mfoimation Recently, Crooke,* using a modification of the Mallory stain, 
has caiefully studied this oigan m 12 authenticated cases of Addison’s dis- 
ease Not only was the geneial cytology examined, but m five cases a dif- 
ferential cell count was made This authoi finds that the basophiles are 
greatly reduced m numbei along with a ^allable degiee of reduction of the 
acidophiles These changes weie found m one individual even after treat- 
ment with cortical extract foi 19 months Cioolce has suggested that this 
loss of basophiles may be associated with the hypoglycemia that is such a 
constant feature of this disease This is suppoited by his later observation 
that hyperactivity of the basophiles such as is observed m pituitary basophil- 
ism is associated with an elevated blood sugar 

In view of the striking alterations induced m the anterior pituitaiy as a 
result of destruction of the adrenal cortex it would be surpiismg if this 
organ retained its normal degree of function Grollman’s ' experiments 
upon adrenalectomized rats maintained with minimal doses of cortical ex- 
tract indicate that the failure of giowth and lepioductive function m chionic 
adrenal insufficiency is due to hypofunction of the anteiioi pituitary Such 
animals will glow again only if given pituitary extracts iich m the growth 
promoting principles The injection of potent adienal cortical extiacts is at 
this time incapable of restoring noimal giowth Histological examination 
of the anterior pituitary of such animals leveals a diminution of both the 
basophilic and acidophilic cells, the foimer undergoing the greatest change 
B The Thyioid Numeious studies have been earned out upon the 
changes m the anterior pituitaiy following thyroidectomy m animals and 
m cases of human hypothyi oidism Practically all authors aie agreed that 
the acidophiles are greatly i educed, while certain authoi s have observed 
alterations in the basophiles Zeckwei and hei co-woikers ® have recently 
published an excellent paper upon the alteiations m the anterior pituitary of 
young thyi oidectomized rats They find that m all cases wheie the rats have 
become stunted in growth the acidophiles had piactically disappeared while 
the basophiles had undergone remaikable changes, becoming enlarged, 
vacuolated, and containing hyaline mateiial Zeckwei has made the inter- 
esting and probably correct suggestion that the cessation of gi owth m these 
young thyi oidectomized rats is a consequence of the reduction of the 
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acidophilic elements of the pituitaiy It would be of great interest to know 
if the administiation of anterior pituitarj extiacts would cause these cretin 
lats to lesume giowth 

The above results clearly show that destruction or removal of the 
adrenals or thyroid causes marked structural alterations in the anterior pi- 
tuitary In addition to these anatomical changes evidence is also accumulat- 
ing that certain aspects of the deficiency, usually attributed to the loss of the 
thyioid or adrenal secretion, are in leaht}^ to be attributed to the concomitant 
pituitary dysfunction 

Diabetes melhtus is a disease of metabolism that is at present held to be 
due to hypofunction of the islands of Langerhans In view of the alteia- 
tions induced m the anterior pituitary by hypofunction of the adrenals and 
thyroid it is surprising that so few histological studies of this organ m 
diabetes have been made However, Fry ^ and Kraus ® have reported that 
following pancreatectomy m animals, or in human diabetics, there is present 
a proliferation of eosinophiles and an accumulation of colloid material On 
the other hand, Warren was unable to confirm such changes in the pituitaries 
of the diabetics he studied 

There is no doubt, however, of the striking effects of hypophysectoni)’- 
•• upon an experimental diabetes, and in view of the bearing of these findings 
upon the problem of glandular interrelationships and distuibances of the 
metabolic processes it is necessary to consider in some detail the factors 
known at present to influence the diabetes of a totally depancreatized animal 

Factors Modieying an Experimental Diabetes 

As I pointed out last year, the demonstration by Houssay and Biasotti ® 
that hypophysectomy greatly alters the response to total pancreatectomy in 
animals necessitates a revision of our previous ideas, not only upon the 
mechanism by which experimental diabetes is produced but also upon the 
factors normally operating to control the protein, fat and caibohydrate 
metabolism of the body 

There are three major factors which, when m equilibrium, result in 
what we speak of as a normal metabolism These are (a) the secretions of 
the various endocrine organs, (&) the liver, and (c) the tissues Disturb- 
ance of any of the former such as follows the extirpation of an endocrine 
organ is followed by a condition in ^\hlch not only is the metabolic equi- 
librium disturbed by the loss of this particular secretion, but also by the 
uncompensated activity of the lemainmg glands 

The interest excited by the effects of the anterior pituitary hormones 
upon metabolism should not lead us to neglect the fact that the liver is in 
all probability the organ upon which their influence is mainly exerted It 
IS this organ that is the site of glucose formation and probably of the major 
processes of fat metabolism Thus, as Mann and Magath," and Yater 
Markowitz and Cahoon ® have shown, removal of the liver even from a 
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totally dcpancieatized dog icsults in a xapid fall of the blood sugar, and 
Campos® has demonstrated that in hepatectomized toads potent anterior 
pituitary extiacts do not exeit their usual effect of mci easing the blood 
sugai 

Finally the metabolism of the tissues themselves can be gieatly modified 
by various hoimones Insulin inci eases their utilization of carbohydiate 
while epinephrine diminishes it The effect of the anterior pituitary hor- 
mones upon the metabolism of the tissues is a subject which so far has not 
been investigated It may well be that one of the factors i educing carbo- 
hydrate utilization after pancreatectomy is not entirely tlie absence of insulin, 
but IS in large part due to the inhibition of glucose oxidation by the pituitary 
hormones themselves 

Thus it IS not sui prising that as investigation proceeds a number of con- 
ditions are being found by which the usual eftects of pancreatectomy can be 
modified These can be loughly divided into 

(a) Altetation'i of the endocune balance 

( 1 ) Hypophysectomy ( Houssay 

(2) Adrenalectomy (Long and Liikens ^°) 

(b) Dutw bailees of live) function 

(1) Complete or paitial hepatectomy (Mann and Magath ') 

(2) Marked fatty infiltration such as follows the giving of low 

choline diet to a depanci eatized animal maintained on insulin 
(Best et al 

(c) Tissues 

Reduction of body weight by fasting (Allen '■) 

(d) Lesions of the hypothalamus 

It has been reported by Davis, Cleveland and Ingram that cats 
depancreatized aftei placing suitable lesions on tlie hypothalamic area 
exhibit a modified diabetes Whether such lesions exert their effect 
by interference with the function of the anterior pituitary or whether 
they interrupt nervous pathwaj'^s conceined with metabolic piocesses 
remains to be decided 

The Relation of the Above Findings to Human Diabetes 

In the experimental work cited above the pancreas has been removed 
before or after the establishment of one of the conditions outlined above 
Thus the diabetes studied has been of piimary pancreatic origin It is 
obvious, however, that the chief interest from a clinical point of view would 
be in the establishment of the fact that altei ations in the functional activity 
of certain endocrine organs, the liver oi central neivous system, could give 
rise to diabetes mellitus Now it will be recalled that for many years the 
view has been held that all cases of diabetes mellitus in man were the result 
of hypofunction of the islands of Langerhans, and it should also be empha- 
sized that the majority of autopsies upon diabetics disclose pathological 
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changes in these stiuctures Nevertheless this unitanan mcw of the etiology 
of diabetes in man has not been universally accepted 

Since It has been demonstrated that the removal of the hypoph}sis oi 
adienals will modify an existing pancreatic diabetes it is profitable to ex- 
amine the effects upon caiboh)^diate metabolism of conditions in which theie 
exists hyperactivity of the anterior pituitar)' or adrenal coitex 

One of these conditions is acromegaly in which there is present a func- 
tioning tumor of the anterior pituitary In these individuals, as has been 
lepeatedly shown, glycosuria and often frank diabetes aie of common occur- 
rence 

Of recent years the extraordinaiy condition commonly known as “ Cush- 
ing’s syndiome ” oi pituitary basophilism has received an increasing amount 
of attention Although the first cases described by Cushing were associated 
with a small basophilic adenoma of the anterior pituitary, it is now recog- 
nized that in adults the same condition is produced by the presence of an 
adrenal cortical carcinoma or adenoma Recently this paradox has been 
further complicated by the repoit of thiee individuals with tumors of the 
thj-mus gland who also exhibited this interesting clinical picture 

Lukens and I have examined the lecords of 20 cases of this syndrome 
associated with proved basophile adenomas of the pituitary Of these, 14 
exhibited glycosuiia A similai study of 55 cases of proved adienal corti- 
cal tumor or hyperplasia showed that half of them had a demonstrable im- 
pairment of carbohydrate toleiance Finally, all thiee cases of Cushing’s 
syndrome associated with thymic tumoi s exhibited glj cosuria 

It is obvious from a study of these cases that theie exists a generalized 
glandulai derangement, and it is important for an understanding of the 
glycosuiia that is found to investigate \\hat endocrine disturbance is com- 
mon to these three types of cases (o) In basophilic adenomas of the pitu- 
itary hypertrophy of the adrenal coitex, often i caching a marked degree, 
IS common (b) In the cases associated with adrenal cortical tumor or 
hyperplasia it has heretofore been assumed that the hyperactivity of this 
oigan was responsible for the condition observed (c) In all three reported 
cases of thymic tumor the adrenal cortex has been enlarged 

These findings, together with the fact that total adrenalectomy is effec- 
tive m reducing the glycosuria of a depancreatized animal, suggest that the 
glycosuria observed in the above groups is associated with hyperactivit}^ ot 
the adrenal cortex Here, however, we cannot rest, since last yeai Crooke,^"' 
in an excellent cytological study of the anterior pituitary of six cases of 
basophilic adenoma, three of adrenal cortical carcinoma and three of thymic 
tumor, has demonstrated that m all instances the basophile cells ivere the 
site of a cuiious hyaline change Since this hyaline change is presumably 
demonstiable in all cases of Cushing’s syndrome and since hyperplasia of 
the adrenal cortex, although very common, is not invariably present, we are 
forced to conclude that a direct association between hyperactivity of the 
adrenal cortex and glycosuria has not yet been established 



1624 


C N II LONG 


It may well piovc to be that sevctal causes, among them achenal coitical 
01 thymic hypei actnnty, may piccipitate this activation of the antenoi pi- 
tuitaiy Once this is established a gcnerah/cd glanchilai derangement fol- 
lows, one lesult of which is gl3Tosuiia, and not infrequently clinical diabetes 
melhtus 

Neveitheless these facts do not answei our oiiginal enquiiy as to whethei 
individuals without acromegaly oi Cushing’s syndiome ever develop diabetes 
melhtus as a consequence of pituitaiy disfunction All the evidence gath- 
eied from the elTects of vaiious pioceduics upon expei imental diabetes to- 
gether with that obtained from a study of cases with undisputed pituitaiy or 
adienal dysfunction, although highl) suggestive of such an etiology in at 
least some diabetics, is by no means conclusive It would, howcACi, appeal 
to oftci an advantageous method of appioach to the study of the etiological 
basis of the disease m man 

F\ctors Deilrmixing Glucose Tolerance 

Himswoith,^® in a well documented and ingeniously argued series of 
papers, has advanced the view (a) That the lesponse of the blood sugai of 
normal individuals to the ingestion of glucose is determined solely by the 
carbohydrate content of the diet pievious to the test With a low carbo- 
hydrate diet the curves indicate a decreased tolerance to ingested glucose, liut 
as the propoition of dietary caibohydrate is increased, curves indicative of 
an improving glucose tolerance are obtained (b) The sensitivity of the 
individual to a given amount of insulin increases with the amount of carbo- 
hydrate in the diet (c) It is commonly assumed that when glucose is in- 
gested the supply of insulin is temporarily increased to meet this circum- 
stance Himsworth points out that this supposition is unnecessary since 
his work indicates that increasing the amount of caibohydrate in the diet 
increases the efficiency of the usual supply of insulin to such an extent that 
the additional carbohydiate is easily disposed of In consequence it is un- 
necessary to postulate variations in insulin secietion in response to carbo- 
hydrate ingestion As will be seen shortly, Soskin et al fiom an entirely 
different type of experiment, have arrn^ed at similai conclusions These 
views are of couise at variance with those of other workeis, particularly 
Zuntz and LaBarre,^^ and it would appear that the stage is set for a con- 
tioversy similar to that waged over the continuous or intei mittent secietion 
of epinephrine (d) Of even gi eater inteiest are Himsworth’s views as to 
the reason for the greater efficiency of insulin when a large amount of car- 
bohydrate IS being ingested He has advanced the hypothesis that insulin 
as secreted by the pancreas is physiologically inactive and lequiies the pies- 
ence of an activator, piobably supplied by the liver, m oidei to bring out its 
well known effects upon carbohydrate utilization He implies that a large 
carbohydrate intake favors the production of the “ activator ” while low 
carbohydrate diets inhibit its production Now it will be apparent that if 
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this view IS coriect, diabetes could occui in an individual with a normal 
insulin supply as a lesult of a deficient quantity of insulin activator 

On the basis of this hypothesis, Himsworth has attempted to classify 
human diabetes into two groups (a) insulin sensitive, and (b) insulin 
insensitive The former are those m whom a deficiency of insulin pro- 
duction by the panci eas is the essential defect These individuals are those 
in whom injected insulin is highly effective, and furthermore are the group 
of diabetics who ai e most likely to tolerate a high carbohydrate-low fat diet 
without any increase in insulin requirements 

The insulin insensitive group, on the other hand, are those individuals 
who will not tolerate an increase in caibohydiate intake" unless the insulin 
supply is correspondingly increased Himsworth believes that the insulin 
insensitive group of diabetics are those in whom insulin deficienc}'' is not the 
primary cause of the disease, but are diabetic because of a deficiency of some 
substance which in noimal individuals is essential for the proper action of 
insulin 

Soskin and his co-woikers,'® although in agreement with Himsworth 
that the pancreas does not secrete an increased amount of insulin after glu- 
cose ingestion, disagree with him upon the question as to whether insulin 
requires to be activated before it becomes physiologically effective in the 
body 

These workers hold that when the blood sugai level falls below a certain 
value the formation of glucose in the liver from non-caibohydrate sources 
(gluconeogenesis) is stimulated, and conversely, when the blood sugar level 
rises above a ceitain point, the amount of gluconeogenesis is decreased 
Furthermore, it is held that this capacity of the liver to regulate the forma- 
tion of glucose in accordance with the needs of the body is normally undei 
the control of the opposing influences of the hormones of the pancreas and 
hypophysis Their experimental work has led them to the conclusion that 
the variable factor in this endocrine balance is not the supply of panci eatic 
insulin but the amount of liver gluconeogenesis and consequently the amount 
of hypophyseal activity Therefore, when glucose is ingested the ensuing 
changes in the blood sugar cuive are not the result of an increased secretion 
of insulin, but are determined by alterations in the amount of glucose for- 
mation by the liver 

When this hypophyseal-pancreas-livei lelationship is disturbed by pan- 
el eatectomy, then excessive gluconeogenesis continues during glucose inges- 
tion and a diabetic tolerance cuiAe results, comersely’^, when the hvpophysis 
IS removed, the marked decrease in the gluconeogenetic processes renders the 
organism insulin sensitive and increases the tolerance to glucose When 
both pancreas and hypophysis aie excised an intermediary level is estab- 
lished at which point “ normal ” tolerance cuives may be found 

In view of this work, along witli that of Houssay and others, it appears 
that other reasons than lack of an insulin actn ator might be ascribed to cases 
of insulm-insensitive diabetes Thus it has been established (a) that h}po- 
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pliyscctomized aninidls aie insulin seiisitnc, (b) such animals lia\e an in- 
ci eased caibohydrate loleiancc, (c) normal animals may be rendered insulin 
msensitue by the injection of anterioi pituitary extiacts even though the 
composition of the diet lemains unchanged, and (d) such injections decrease 
then carbohjdratc toleiance Iherefoic, instead of nnoking a hypothetical 
insulin activator, is it not moie reasonable to say that the anterioi pituitai) 
hoimones plaj a conspicuous role in detei mining the i espouse of the organ- 
ism not only to ingested cai bohj di ate, but also to exogenous and endogenous 
insulin ? 

It may thus be postulated that Hiniswoith’s insulin sensitive group ot 
diabetics are those (as he himself has pointed out) in whom the defect is an 
inadequate supply of insulin, while the insulin insensitive group are those 
diabetics m whom a relative preponderance of hypophyseal activity is the 
exciting cause of the disease even though then supply of pancreatic insulin 
1 emains within noi mal limits 

I wish, however, to emphasize that no cxpeiimcntal work supporting a 
classification of diabetes along these lines has yet appeared, nor has any 
evidence yet been adduced that in certain diabetics the hypophyseal or 
adrenal function is deranged 

The interest of these experiments, apait fiom the fact that they ascribe 
an extra-pancreatic oiigiii to certain cases of diabetes, lies in the concept that 
the response of the oiganism to such a plij siological process as the ingestion 
of carbohydiate is determined not by the liver, pancreas oi tissues acting 
alone, but by a response that necessitates the leadjustment of an equilibrium 
that is normally maintained by the activity of the endocrine oigans This, 
of course, is meiely a restatement of the piinciple of homeostasis that the 
work of Cannon has done so much to disclose 

Long continued distuibances of this equihbiium such as are induced bj 
chronic hyper- or hypofunction of one or moie endocrine organs, result in 
conditions which are clinically spoken of under such names as Graves’ dis- 
ease or Addison’s disease While it is obvious that acute depiivation of any 
paiticular hoimone may result m death before any secondary consequences 
can be established, this is not the condition that is usually encounteied in 
man 

It is my belief that a better understanding of the diseases of metabolism 
that are associated with a distuibed endocrine function can be reached by 
ceasing to regard them merely as an expression of the effects of alterations in 
function limited to one endocrine oigan, but rathei m the light of our newei 
knowledge of the close intei relationship between all the organs of internal 
secretion 

These remarks should not be mteipieted as endoismg ill-timed suigical 
assaults upon the pituitary and adienals eithei in the case of hypeithyroidism 
or diabetes mellitus, since as I have previously pointed out, no evidence is 
yet available that these organs aie primaiily involved in the appearance of 
these diseases in man 
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A COMPARISON OF THE EFFECTIVENESS OF GLU- 
TAMIC ACID HYDROCHLORIDE AND DILUTE 
HYDROCHLORIC ACID AS THE REPLACEMENT 
THERAPY IN ANACIDITY MEASURED BY FRAC- 
TIONAL GASTRIC ACID TITRATION AND HYDRO- 
GEN-ION CONCENTRATION CURVES 

By Harry Shay, ]\I D , and J Gersiion-Coiiex, M D , M Sc (Med), 

Philadelphia, Pcnmyhania 

For the most pait, anacidit} has been legaided an interesting but scarcely 
serious medical cuiiosit} In the absence of gastric carcinoma, or of blood 
changes suggestive of Addisonian anemia, little consideration has been gen- 
eially given the anacidity In fact, since the work of Castle,^ it has pro- 
giessively diminished m importance as a factor m anemia Clinically, spec- 
tacular therapeutic results liave been obtained fiom the administration of 
hydrochloric acid for the lelief of A^ague, but distressing, digestive symptoms, 
01 m the more obvious gastrogenous diairhea Experimentally, tune and 
effort have been lavished upon the study of the response of the achlorhydiic 
to histamine and to the ability of the anacid stomach to secrete parenterally 
injected neutral red, but small thought indeed has been given to the pos- 
sibility of a far-ieaching and insidious effect of anacidity upon the body’s 
physiology 

Numerous papers have pointed out the relatively higher incidence ot 
anacidity m cholecystitis, diabetes, aithntis, and their like, but the likelihood 
of anacidity being cause rather than effect has gone almost completely un- 
suspected We believe this relationship will become evident when the physi- 
ology of the upper small intestine is completely understood 

Scattered evidence is now available, and more is ceitain to be added, to 
show that the duodenum is rn^alled only by the pituitaiy as the source for a 
multiplicity of hormones with many, and extended, physiological effects 
Fuithei, the tiiggei that sets this off is the aiiival of the gastric hydrochloric 
acid into the duodenum We attribute this action to the hydrochloric acid 
as the intrinsic agent It is not, howevei, the sole agent capable of inaug- 
uiatmg the reaction, for any substance that can alter the osmotic conditions 
111 the duodenum away fiom isotomcity will activate the duodenal mucosa 
to a greater, or a lesser, degree 

Forgetting for a moment the action of the gastiic hydiochlonc acid in 
initial protein digestion, or as a bacteiicide, let us examine the part it might 
play upon its entrance into the duodenum We need only recall its role m 

* Received for publication January 3, 1936 

To Mr Samuel S Pels the authors are deeply grateful for his active cooperation m 
these investigations Mr Pels not only made the grant under which the studies were orig- 
inated and carried through, but at weekly conferences contributed much of real value to tne 
studies 
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the crucial experiment of Bayliss and Stalling," using the deneivated isolated 
jejunal loop to demonstiate the hormonal mechanism for the external secre- 
tion of the pancreas Gasti ic hydi ochloric acid as the intrinsic agent supply- 
ing the stimulus in the duodenum and Upper jejunum in the production of a 
substance capable of diminishing the blood-sugar concenti ation, has been 
suggested since the work of Freud and Saadi-Nazim ^ in dogs in 1926 
Whether this is due to another hormone which stimulates the panel eatic 
islets, 01 whether hydrochloric acid itself is able to modify a raised blood- 
sugar level, or whether both mechanisms are operative is, so far, not entirely 
clear We are about to publish data uhich demonstrate this mechanism foi 
man and which indicate the separate action rather than the islet stimulation 
In his discovery of cholecystokmm, Ivy * has shown the relationship of the 
gastric acid to gall-bladder emptying Recently, we ® demonstrated the im- 
portance of the same acid as the intrinsic agent in the duodenum which acts 
as the control of the local mechanism concerned with gastric evacuation It 
IS also likely from our studies of the motor function of the resected stomach ® 
that the gastric motor inhibitory hormone conceived in the woik of Fairell 
and Ivy,’ Lim,® Quigley,® and their co-workers is dependent foi its intrinsic 
motivation upon the hydrochloric acid of the stomach The importance of 
_ this acid in the absorption of calcium from the intestine was recently graphi- 
cally demonstrated by Ivy m the bone changes produced in young and adult 
dogs after gastrectomy 

Thus, because of the manifold and extended effects of which it is possibly 
the source, anacidity demands more interest than a cursory one m its etiology 
and in its replacement therapy — which is for the present quite simply, the 
attempt to simulate as accurately as possible a noi mal gastric acid curve 

Method 

Fourteen patients with anacidity were studied Nine remained anacid 
aftei histamine Fractional gasti ic analysis was used throughout The 
patients reported after an overnight fast The fasting gastric contents were 
removed through a Rehfuss tube, and then the test meal, which consisted of 
20 grams of zweiback and 300 cc of distilled water, was ingested The 
gastric response to this meal was first determined, specimens being removed 
at quarter-hour intervals for two hours, or until the stomach was empty 
Each specimen was titrated for free acid to dimethylamidoazobenzol and foi 
total acid to phenolphthalein , and recorded in the usual manner m c c of 
tenth normal acid per 100 c c of gastric contents Hydrogen-ion concen- 
tration was determined with the quinhydrone electrode 

The same patients were then studied after addition of varying amounts 
of dilute hydrochloric acid to the water before ingestion of the meal A 
dropper was used for measuring the acid in order more closely to simulate 
the clinical method of administration This dropper yielded 16 drops to 
the c c Glutamic acid and glutamic acid hydrochloride were administered 
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in capsules (0 31 giani each) in two poi lions, one-half when half the lest 
was taken, and the othei half at the end of the meal Exti actions and de- 
teiininations weie carried out as with the /weiback-and-watei meal One 
hundred and foui fi actional analyses were made on the 14 patients 

Discussion 

Replacement theiapy in anacidity has pretty geneially taken the form 
of hydiochlonc acid Some years ago, Arthur F Hurst recognized the 
madequac} of the official pharmacopoeial dosage and ad\ocated quantities 
of 4 to 6 c c which was, and still is, considered by many to be a radical 
1 ecommendation Later, Crohn,’- and Kern, Rose, and Austin’^ demon- 
stiated the failure of the usual therapeutic doses of dilute hydrochloric acid 
to modify mtragastric acidity in achloihydria Superficially the usual doses 
are found to be therapeutically efficient, but \\ hen measured by actual titra- 
tion and hydiogen-ion determinations m fractional gastric studies, it is sur- 
piising to see how ineffective massive doses are to establish even an approach 
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Chart 1 Case S L I Free acid titration curve after Ewald meal II Free acid 
titration curve after Ewald meal plus 80 drops dilute HCI III Free acid titration curve 
after Ewald meal plus 4 capsules glutamic acid IV Ficc acid titration curve after Ewald 
meal plus 4 capsules glutamic acid HCI 

to what would be consideied a normal gastiic acid i espouse (See charts ) 
An amount of hydrochloiic acid as large as 120 to 160 drops (7 5 to 10 0 
cc ) added to the Ewald meal (charts 5 and 7) produced a low free acid 
cuive during the fractional analysis, while 80 drop portions (5 cc ) weie 
usually inadequate to show any free acid to Topfer’s reagent at any time 
(charts 1, 5, and 7) The results obtained in the hydrogen-ion concentra- 
tion curves confirmed the titration values insofar as the addition of smaller 
quantities of the acid to the meal failed to produce a pH reading below 3 5, 
at which point free acid will be demonstiated by Topfer’s reagent (Charts 
3, 4, and 7 ) (In several thousand pH determinations on gastric samples 
with the quinhydrone electrode, we have always obtained a free acid reac- 
tion to Topfer’s when the pH reading was below 3 5) It would appear, 
therefore, that the therapeutic effects derived from the administration of 
the usual dosage of hydrochloric acid are definitely not dependent upon the 
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Chart 2 Case S L I Total acid titration cur\e after Ewald meal II Total acid 
titration curve after Ewald meal plus 80 drops dilute HCl III Total acid titration curve 
after Ewald meal plus 4 capsules glutamic acid IV Total acid titration curve after Ewald 
meal plus 4 capsules glutamic acid HCl 





Chart 3 Case S L I Curve of pH after Ewald meal II Curve of pH after 
Ewald meal plus 80 drops dilute HCl III Curve of pH after Ewald meal plus 4 capsules 
glutamic acid IV Curve of pH after Ewald meal plus 4 capsules glutamic acid HCl 
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Chart 4 Case L F I Cur\e of pll after Ewald meal II Cxirv'e of pH after 
Ewald meal plus 80 drops dilute HCl III Curve of pH after Ewald meal plus 160 drops 
dilute HCl IV Curve of pll after Ewald meal plus 4 capsules glutamic acid HCl 



Chart S Case L F I Free acid curve after Ewald meal II Free acid curve after 
Ewald meal plus 80 drops dilute HCl III Free acid curve after Ewald meal plus 160 
drops dilute HCl IV Free acid curve after Ewald meal plus 4 capsules glutamic acid HCi 
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Chart 6 Cise M M F Free and total acid curve after Ewald meal + 60 

drops dilute HCl Free and total acid curve after Ewald meal + 2 capsules glu- 

tamic acid HCl 


f'l&al ' ^ Ewo.lt/ Meal Swa.IdM^o.l+to^ittflei^ 



Chart 7 A = cur\e of free HCl B = cur\e of total aciditj C=cur%e of pH 
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l)iesciic(, in the stom.idi uf any fitc acidit}' al (he time of digestion From 
oui experiences \Mth the lole of the hydi ochloi ic acid in the duodenum, 
we venture the opinion that the beneficial clinical results are caused by the 
alteied osmotic conditions pioduccd in the uppei intestine by the adnun- 
istei ed acid 
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Glutamic Acid Hvdrociiloride 

Glutamic acid (a-amino-glutaiic acid) was isolated by Ritthausen^* 
m 1869 from vegetable proteins by acid hydiolysis It is very probably 
one of the essential amino acids, and in 1913 Abderhalden determined 
that it was a constituent of normal blood Ikeda isolated the acid fiom a 
Japanese seaweed to which it gives its peculiai flavor Moreovei, m Japan 
It has for some time been used as a seasoning foi foods, and in that counti> 
the use of the sodium salt — the most useful of the non-poisonous metallic 
ladicals — ^lias become widespiead Newbuigh and Marsh studying the 
toxic effects of ammo acids established that doses of glutamic acid as large 
as two grams per kilogram body weight, when injected into rabbits and 
puppies, gave no evidence of renal injuiy Tagawa consideis glutamic 
acid a physiological protein decomposition product which, like meat extracts, 
has the ability strongly to stimulate hydrochloric acid secretion, while secie- 
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tion by the stomach is still possible In the metabolism of glutamic acid, 
cognizance must be taken of the fact that three of its carbon atoms enter 
into the formation of glucose^® This, according to Ringer, Frankel and 
Jonas,®® takes place by way of succinic acid 

Combined with hydrochloric acid to form a white powdei, glutamic acid 
lends itself to easy administiation in capsule form Recently, von Berg- 
mann recommended its use in anacidity, and Mahlei ®® studied its effect, m 
the form of muiipsin (glutamic acid hydrochloride and pepsin), on both the 
gastiic chemistry and on the appearance of the gastric mucosa through the 
gastroscope Mahlei found that even in large dosage, it produced no 
hypeiemia We have done comparative studies with glutamic acid hydro- 
chloiide,* and with varying quantities of the official dilute hydrochloiic acid 
In contact with water, the combination is readily broken up, and the hydro- 
chloric acid liberated Considering that glutamic acid hydrochloride was 
one of the first ammo acid salts to be isolated in pure form (Hlasiwetz and 
Habermann ®® in 1873), it is indeed surprising that it did not find its way 
much earlier into the replacement therapy of anacidity 

If we take the titration and hydrogen-ion concentration figures as seen in 
the charts 1 to 8 as a measure of the effectiveness of the replacement therapy 
in anacidity, the superiority of glutamic acid hvdrochlonde over the official 
dilute hydrochloric acid is obvious With relatively small amounts of this 
combination, a close parallelism of the gastric acid curve in the achlorhydric 
with that which would be the response in the normal acid stomach to the 
usual Ewald test meal can be seen — a simulation not achieved even with 
enormous doses of the official hydrochloric acid solution 

At times we obtained titration figures, especially after the larger doses 
of the glutamic acid, which are normally never seen in the gastric juice 
These were probably caused by a poition of the ingested drug which had not 
been mixed with the gasti ic contents Charts 6, 7, and 8 also demonstrate 
the marked difference between free and total acid titration, following the 
use of glutamic acid hydrochloride This is probably due to the glutamic 
acid content 

We have attempted to determine the approximate equivalent of the 
glutamic acid hydrochloride in terms of dilute hjdrochloric acid both in 
vitro and in -vivo Table 1 represents the titration and pH figures of varying 
amounts of dilute hydrochloric acid, glutamic acid, and glutamic acid h} dro- 
chloride, each dissolved in 100 c c of distilled water Titration was done to 
pH 7 4 using a comparator block and phenol red as indicator Hydrogen- 
ion concentration was detei mined with the quinhj drone electrode It will 
be noted that solutions of glutamic acid alone were included only up to three 
capsules (0 93 gr ), since that represented the degree of solubility of that 
acid in 100 c c of water 

In vitro expel iments showed the titration figure of the contents of one 

*Glutani.c icid hjdrochlonde ^\'^s kindh supplied bj the Calco Chcmicil Cotnnam 
Inc , for these nucstigations " ’ 
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DissoKul m 100 
c c clibtillcd H O 

1 itratioii to pH 

7 4 (cc N/IO 
per 100 c c ) 

pH 

10 drops dll HCl (U S P ) 

163 

185 

1 cap glutamic icid 

170 

3 23 

1 cap glut lime HCl 

34 3 

214 

20 drops dll HCl 

31 9 

1 57 

2 cap glutamic acid 

34 1 

3 20 

2 cap gliitainic HCl 

68 7 

192 

30 drops dll HCl 

461 

141 

3 cap gliitaiTiic icid 

43 3 

3 19 

3 cap glutamic HCl 

101 0 

1 85 

40 drops dll HCl 

64 3 

1 27 

4 cap glutamic acid 

Not complctch 

soluble 

4 cap glutamic HCl 

1335 

176 

60 drops dll HCl 

98 6 

1 11 

6 cap glutamic HCl 

202 0 

167 

80 drops dll HCl 

132 5 

100 

8 cap glutamic HCl 

270 7 

1 58 


capsule of glutamic acid hydi ochloi idc to be equivalent to about 20 drops of 
dilute hydiochlonc acid, oi equivalent to one capsule of glutamic acid (0 31 
gm ) plus 10 diops of dilute h}drochlonc acid The titiation of larger 
amounts of the glutamic acid In di ochloride bear out this lelationship Yet 
111 VIVO the effectiveness of the glutamic acid hydi ochloi ide m altering the 
intragastiic reaction is far gieatei than its equivalent in vitro titiation would 
indicate (charts 7 and 8) 

If then the intiagastiic effects aie to be consideied a measuie of the 
therapeutic efficiency, one capsule (0 31 gi ) of the glutamic acid hydro- 
chloride appears to be as effective as a massive dose of the dilute hydrochloiic 
acid If to this greater ability to alter the gastric chemistry is added the 
ease of administi ation and the elimination of the unpleasant mouth effects 
of the official acid, we have in glutamic acid hydrochloride a highly desirable 
addition to the replacement therapy of anacidity In one patient we noticed 
that consideiable bladder iriitation and frequency produced when adequate 
dosage of the official acid was administeied to contiol a gastiogenous diar- 
rhea weie entirely relieved when glutamic acid hydi ochloi ide was substi- 
tuted Clinically we have obtained satisfactory results fioni the administra- 
tion of one capsule (0 31 gi I of the glutamic acid hydrochloi ide shortly 
aftei the beginning of the meal, and anothei capsule at the completion of the 
meal 

Summary and Conclusions 

The problem of anacidity has been subjected to rathei one-sided in- 
vestigation, and achloihydiia and its i elation to duodenal function cairies 
many implications which have thus fai been ovei looked Gastiic hydro- 
chloric acid IS the intiinsic agent which upon its anival into the duodenum 



KEPL^CEMLNT THERAPY IN ANACIDITY 


1637 


originates the pioduction oi libeiation of a group of hormones that have 
far-reaching physiological effects, and this gives to leplacement therapy a 
greater significance than the mere relief of vague digestive symptoms or of 
a gastrogenous diarrhea The inadequacy of the official dilute hydrochloric 
acid, even m massive doses, to alter gastric chemistry is illustrated by fi ac- 
tional gastric analyses, both by acid titration and hydrogen-ion determina- 
tions The marked superiority of glutamic acid hydrochloride in relatively 
small dosage over the dilute hydrochloric acid is similaily demonstrated, as 
well as its advantages in admmisti ation 

In all, 104 gastiic studies weie made on 14 cases of achlorhydria, nine 
of whom had shown no response to histamine injection The chaits used 
foi illusti ations weie selected fiom this group 
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THE MEDICAL AND ECONOMIC ADVANTAGES OF 
ROENTGENOGRAPHIC CHEST SURVEY OF 
ALL HOSPITAL ADMISSIONS ’ 

By Fred Jenner Hodges, MD , Ann Aihoi, Michigan 

Few radiographic piocedures lend themselves more readily to routine 
mass application than simple postero-anterior filming of the chest Othei 
than lemoval of clothing abo\e the waist-lme no ad\ance preparation of the 
patient is necessary Great speed without sacrifice of quality can be at- 
tained in handling patients because positioning is simple and exposure time 
IS measuied in split seconds Photographic processing m volume offers no 
serious pioblem 

Roentgenographic examination of the chest provides a wealth of de- 
tailed infoimation concerning the thorax and its contents unrivaled by any 
other method of appioach The finished film serves furthermore as a val- 
uable objective lecord which may be preserved for future reference Even 
those roentgenograms presenting no recognizable abnormality become val- 
uable as controls against which later chest changes may be contrasted The 
piedominance of requests foi roentgen-ray consultations in which chest 
examination is lequired among all of the numerous procedures employed by 
the 1 oentgenologist bespeaks the soundness of this contention 

It IS by no means an uncommon expeiience to find roentgen-ray evidence 
of extensive pulmonary oi mediastinal disease in the face of negative or in- 
conclusive physical findings Such findings, furthermore, may be associated 
with no suggestive symptoms Purely upon the basis of such reasoning 
there seems to be no valid reason for withholding the benefits to be derived 
from this simple procedure from any patient seeking medical advice 

There is one possible reason, however, the validity of which need scarcely 
be uiged, namely, prohibitive cost, cost not only to the person who must pay 
the material roentgen-ray expense as well as tlie professional fee for inter- 
pietation but, in addition, the initial investment cost to the hospital, clinic, 
or private piactitioiier of roentgenology In order to test the actual value 
of routine roentgen-ray chest survey and to determine whether oi not the 
cost need necessarily prove prohibitive, all patients registering m the Uni- 
versity Clinic, both the hospital and out-patient groups, during the period 
from June 27 to July 13, 1935 inelusive, weie so examined It was recog- 
nized in advance that there could be no prospect of a permanent institution of 
the plan unless it could be shown that it could justify itself amply in the 
matter of medical value and at the same time prove itself to be self-support- 
ing without imposing financial hardship upon registering patients Before 

*Read before the Fifth General Session of the Aitiencaii College of Physicians Detroit 
March 4, 1936 ’ ’ 

From the Department of Roentgenology. University of l^Iichigan, Ann Arbor, J^lichigan 
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the lest was begun it was decided that unless the following benefits could be 
demonstrated the plan could not hope to become permanent 

1 Increased diagnostic aceurac} 

2 Increased diagnostic speed 

3 Economy foi the patient (loweicd .aggiegate roentgen-ra} cost to group) 

4 Econom} foi the institution (met cased speed m dealing patients, no 

loss of levenue in Depaitmcnt of Roentgenolog} ) 

5 Inci eased availability of i oentgenological sci \ ice to entn e patient group by 

spread of cost 

Physical F xciltties and Mnnion or Proceduri: 

In ordei that patients might be examined with greatest possible dispatch 
and the minimum mcon\ cnience, appaiatus was set up m a small loom 12' 
by 12', immediately adjoining the room in the registiation department where 
blood samples are loutmely taken for seiological examination Seven tem- 
porary dressing rooms w'ere ei ected m the corridor as well as a small, light- 
proof film loading room To insure roentgenogi ams comparable to those 
made with the regular chest apparatus m the loentgcn-ray department, a 
machine was installed capable of pioducing satisfactory exposures at six 
foot distance m 1/50 second High speed of exposure furthermore elimi- 
nated the necessity for rigid fixation of the patient A technician was pio- 
vided throughout registiation hours as well as a ward helper to attend 
patients Stock celluloid films of 14 by 17 size were used rather than less 
costly papei, again in order to maintain uniformity of roentgenographic 
quality as well as to permit photographic processing with existing facilities 
All films were developed duimg the night by a second technician employed 
for that purpose to avoid crowding in the roentgen-ray dark room All 
films were identified photographically wnth date and a seiial numbei which 
last was enteied upon a caid bearing a duplicate impiint of the patient’s 
admission data When processed, all films were stoied foi thiee months, 
uniead, m ordei that the immediate lesults of the test might not altei the 
legulai handling of the patient and to peimit ultimate disposal of the cases 
without bias At the end of the three month peiiod all films weie lead in 
unhioken sequence by the assembled staff of the Roentgenology Depaitment 
Diagnostic statements weie lecoided in accoi dance with a prearianged code 
designed to permit direct transfer to punch cards foi mechanical sorting 
(table 1) In addition to diagnostic material, such infoimation as age, sex, 
race, service to which admitted, registration number, and home county were 
also recoided on the cards Similai punch caids in the mam recoid loom, 
accessible by registration numbei, w'eie already available cai lying complete 
infoimation regarding clinical diagnosis, type of tieatment, and disposition 
of the case Roentgen-Ray Department recoids w^eie available in similar 
foim permitting correlation between suivey film diagnosis and any subse- 
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Table I 

Classification of diagnoses made from survev films 

A Frank negative admission roentgenogram 

B Positive admission roentgenogram which may or ma> not be clinically significant 

1 Anomalies of ribs 

2 Other bon> change, ribs or spine 

3 Abnormal aorta 

4 Pleural changes apex, axilla, diaphragm, costophrenic angle 

5 Calcification pleura, lymph nodes, pareiiclnma 

C Positive admission roentgenogram, chmcalh significant 

1 Abnormality, thyroid or mediastinum 

2 Abnormal cardiac si7e or shape 

3 Non-tuberculous pulmonary disease 

4 Pleural effusion 

5 Intrathoracic glandular tuberculosis 

6 Parenchymal tuberculosis 

quent i oentgenologic opinions which had been rendered The total expense 
of the test was borne by the Department of Roentgenology as an investiga- 
tive project Patients were submitted to subsequent roentgen examination 
only at the express desire of the clinic staff and for reasons they deemed 
sound Neither the economic limitations nor the medical indications of 
roentgen-ray examination uere disturbed 

Results 

During the 11 full working days and three half days of the test period 
a total of 1,116 newly admitted patients were subjected to chest survey ex- 
amination Every person passing through the blood-sampling room was so 
examined Persons admitted directly to the hospital as emergency patients 
were not included The films in 1 5 instances were for one reason or another 
unsatisfactory, leaving a total of 1,101 chest films representing a like number 
of individuals 

The various situations listed m the diagnostic code employed (table 1) 
are shown in table 2 grouped under the three mam subdivisions A, normal, 
B, changes of questionable importance, and C, clinically significant situa- 
tions 


T^blf II 


Service 

No Pts 

Class A 

Class B 

Class C 

Unidentified 

1 


1 


Obstetrics 

14 

8 

6 


Oral Surgerv 

28 

21 

5 

2 

Urology 

33 

19 

18 

6 

Neurologj 

60 

41 

15 

4 

Ophtlialmologv 

70 

48 

18 

4 

Otology 

73 

43 

22 

g 

Gi necolog\ 

75 

54 

19 

2 

Dermatolog\ 

S3 

55 

24 

4 

Bone and Joint 

89 

63 

23 

■2 

Surger^ 

113 

73 

24 


Pediatrics 

184 

164 

15 


kledicine 

278 

162 

80 

5 

36 

Total 

1101 

/ol (68 3^) 

260 (23 6%) 

90 (81%) 


1642 


1 R1 D 7L.NMU Jion&rs 


As was to be expected, llie niajoi it} of the patients examined showed no 
roentgen evidence of chest abnorniahfy Group B, those in which non-sig- 
nificant deviations fiom the normal \\erc ohser\cd, is interesting, hut one 
can scarce!} instif} wholesale loentgen-ra} examination on the basis of such 
returns It is with the 8 1 per cent, which show'ed unequivocal changes 
usually indicative of significant dise.ise, that our chief interest lies 

These 90 individuals had been filteied out of the entire senes as persons 
harboung thoiacic situations of prime medical importance The }ield ina} 
at first glance appear small, }et when it is rememhered that these 90 patients 
came to the clinic foi all manner of situations, it will he recognised that in 
many instances the discovei} of the chest lesion was often times scarcely to 
he expected on the basis of symptomatolog} As a matter of fact, 50 of 
these 90 patients weic cleared through the clinic without being referred 
to roentgenology, and in hut 15 of that 50 was the chest situation, demon- 
strated by the sur\ey film, diagnosed on the basis of ph}sical findings 
This leaves 35 patients m whom chest changes, piesumabl} clinically sig- 
nificant, w'ere ohsened in stireey roentgenogi ams upon admission W'hose 
latei study without roentgen examination failed to reveal intrathoracic 
disease Careful leview' of all available data m this selected group of cases 
show'ed that m 10 instances the originally observed ahnoimalities w^eie per- 
haps open to some question, that in seven instances the ahiiormahty con- 
sisted of cardiac enlargement only, while in four instances the probable clini- 
cal significance of the observed changes might w'ell he questioned This 
piocess of elimination left a very significant group of 14 patients, represent- 
ing 15 5 per cent of the entire “ C ” group, or 1 5 pei cent of the entire test 
series, wdnch must he considered as diagnostic failures in so far as chest 
status IS concerned These 14 cases deseive individual consideration 
Four of these cases show^ed evidence of pneumonitis of unspecified character 

Case 1 E P , f . aged 40 Admitted 7-5-35 to Otology 
Survey film Pneumonic infiltiation, right median base 

Clinical diagnosis Previous thyroidectomy and tracheotomy Vocal cord palsy 
Discharged 7-17-35 
No re-admission 

Case 2 E M , m , aged 59 Admitted 6-27-35 to Neurology 
Survey film Pneumonitis, right base 
Clinical diagnosis 1 Left hemiplegia 

2 Latent lues 

3 Borderline heart size 

4 Arteriosclerosis 

Discharged 6-27-35 
No re-admission 

Case 3 I M , f , aged 55 Admitted 7-12-35 to Dermatology 

Survey film Pneumonitis 

Clinical diagnosis Rodent ulcer, recurrence 

Discharged 7-12-35 

No re-admission 
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Case 4 S B , f , aged 7 Admitted 7-2-35 to Pediatrics 
Survey film Pneumonitis, right base 
Clinical diagnosis 1 Strabismus 

2 Tenia saginata 

Discharged 7-2-35 
No re-admission 

The roentgen-ray findings in all of these represent disease which may 
yet manifest itself by serious clinical S}mptoms and may well prote to be of 
serious importance 

Five of the group piesented loentgen signs of tuberculosis 



Pic 1 Minimal pulmomrj tuberculosis, left apex 
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Case 5 Ml,!, aged 17 Admitted 7-12-3S to Oitliopedic Surgery 

Survey film Mimma! pulmonary tubeiculosis, left ape\ (figuic 1) 
Clinical diagnosis Healed chronic osteomyelitis, right femur 
Discharged 7-12-35 (same day) 

No re-admission 

Case 6 J K , m , aged 42 Admitted 7-10-35 to Jnteinal Medicine 
Survey film Minimal pulmonarv tuberculosis 
Clinical diagnosis Questionable chronic ulcerative colitis 
Discharged 7-16-35 
No re-admission 



Fig 2 Minimal piilmonari tuberculosis, right apex 
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Case 7 CM, tn , aged 26 Admitted 7-10-35 to Oral Surgery 
Sur\ey film Minimal pulmonary tuberculosis right apex (figure 2) 

Clinical diagnosis Abscessed tooth (tooth extraction) 

Discharged 7-10-35 (same day) 

No re-admission Record at Unnersity Student Health Service 2-28-36 reveals 
tuberculosis recogni/ced July 1933 No such information on University Hospital 
recoid 

Case S G B , m aged 52 Admitted 7-8-35 to Internal Medicine 

Sur\e\ film Minimal pulmonaiv tuberculosis 

Clinical diagnosis Gastritis 

Discharged 7-10-35 

No re-admission 
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Cmc 9 A M , f , acjcd 12 Admitted 7-2-35 to Pediatries 

Survey" film Tiiliei culous pneumonia, right tipper lobe (.figure 3) 

Clinical diagnosis Septic tonsils and adenoids 

ronsillectonn 

Adenoidectonn 

Biopsy Negtituc foi lubcieulosis of tonsils 
Discliaiged 7-9-35 
No re-adnnssion 







Fig 4 Substernal thjroid enlargement and metastatic pulmonar> lesion, right apex 

In all of these cases, tubeiculosis if recognized would surely liaAe been 
subject to careful clinical e\aluation and treatment 

Case 10 O D , in , aged 19 Admitted 7-1-35 to Oithopedic Surgery 

Survey film Apparent dextro-cardia 

Clinical diagnosis Idiopathic scoliosis 

Dischaiged 8-5-35 

Re-admission 
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Without further stud} the exact cardiac status can scarcely be determined 
from the single exposure 

Four cases showed evidence of neoplastic metastasis to the lung 

Case 11 F D , ni aged 68 A.clnutted 7-1-35 to Neurology 
Sur\e\ him 1 Enlaiged tlijioid 

2 Metastatic pulmonan lesion, right apex (figuie 4) 

Clinical diagnosis 1 Cerebial aiteriosclerosis — paianoia 
2 Aiteiioscleiotic heart disease 

Dischaiged 7-3-35 ' ■■ 

No re-admission 



Fig S Metastatic pulmonarj lesions 

Case 12 R H , m , aged 35 Admitted 7-2-35 to OtohrMigolog\ 
Survey film Metastatic pulmonaiy lesions (figure 5) " 

Clinical diagnosis Tubo-tjmpanitis 
Discharged 7-2-35 
No re-admission 
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Case 13 M G , f , ag-tcl 65 Adinitled 6-27-35 to GMiecolog> 

Survey film Multiple neoplastic metastases to lungs (figure 6) 

Clinical diagnosis Undifferentiated medullary carcinoma, uterus 
Roentgen therapy 7-5-3a to 7-9-35 , 650 r 200 KV, to each of four pelvic ports 
Clinical note 8-2-35 — “ Patient failing ” — no further ti eatment .id\ ised 
Death 8—11—35 No autopsv 



Fig 6 Multiple neoplastic metastases to lungs 
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Case 14 R , m , aged 67 Admitted 7-1—35 to Urology 
Survey film Discrete pulmonary lesion Neoplastic metastasis or primary tu- 
berculous lesion 

Clinical diagnosis Chronic prostatitis and epididymitis 
Discharged 7-1-35 
No re-admission 

(Unquestionabh the handling of these patients would haie been altered in the 
light of positiye knowledge of metastasis ) 

These 14 instances of overlooked intra-thoracic lesion taken from the 
total admissions of 14 successive days indicate that vve may expect one such 
oversight as a daily occurrence in spite of the care with which patients are 
examined The correction of this situation is of importance not alone to 
the individual patient in terms of futuie well-being, but also to the institu- 
tion and its staff in piotectmg its reputation for diagnostic accuracy If 
insurance against daily errors in diagnosis can be purchased without exces- 
siv’^e cost neither physician nor patient can afford to be vv ithout its protection 
Considering the 40 cases of the “ C ’’ group in which accurate diagnosis 
was later achieved through roentgen information derived from examinations 
conducted at the request of the clinical staff, one finds that in several in- 
stances costly time was lost which would have been saved had the reports of 
the survey films been made immediately available This delay amounted 
to only two days in 29 instances, while mil cases 4 to 90 days elapsed before 
diagnosis was made fiom roentgen evidence The average time loss per 
patient for this gioup of 40 people was 6 75 days, representing a very real 
though unnecessary financial load 

Four cases m paiticular from this group deserve specific mention 

1 R H , f Admitted 7-2-35 to Gvnecologv 
Survey film Minimal pulmonarj tuberculosis 

Clinical diagnosis Chrome pelvic inflammation No response to conservative 
treatment 

Roentgen-ray consultation 8-15-35 Mimnidl pulmonaiv tuberculosis 
(Still under treatment 3-1-36 ) 

It IS true that the course of treatment was not altered in this case 

2 A T , f , aged 65 Admitted 7-10-35 to Dermatologv 
Surv'ey film Disseminated puhnoiiarv tuberculosis (figure 7) 

Clinical diagnosis Pvogenic ulcer of scalp 

Roentgen examination of skull Luetic osteitis suggested 

Roentgen-ray consultation, chest, 8-1-35 Disseminated pulmonary tuberculosis 

Death 9-1-35 

Autopsy 9-2-35 Aliliarv tuberculosis lungs, spleen, liver, peritoneum, and left 
kidney Tuberculosis of scalp and skull 

The generalized nature of the disease was unsuspected for 22 dajs 

3 M S , f , aged 60 Admitted 7-8-35 to Medicine 
Surv'ey film Neoplastic metastases right base (figure S) 

Clinical diagnosis Carcinoma of colon 
Transferred to Surgery Cecostomv, 7-10-35 









Fig 9 (a) Large metastatic lesion, left upper lobe (Admission survey film ) (f.) Same case examined on direct refer 11 days later 
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Roentgen-ra}' consultation (7-16-35 and 7-18-35) bedside chest examination 
Postoperative pneumonia (respiratory movement resulted in blurring of sharply 
defined border of lesion) 

Biopsy via sigmoidoscope 7-27-35 Adenocarcinoma 
Discharged 8-9-35 

Nineteen days earlier the nature and prognosis of this case could have been 
determined 

4 M N , m , aged 29 Admitted 7-5-35 to Gemto-uiinary Surgery 
Survey film Large metastatic lesion left upper lobe (figure 9 a) 

Clinical diagnosis Teratoma of testis 

Roentgen-ray consultation 7-16-35 Neoplastic metastasis, left lung (figure 9 h) 
Roentgen therapy, 7-16-35 to 7-26-35, 1500 i, 200 KV, to scrotum, 600 ?, 200 
KV, to each of 10 chest and pelvic ports 
Surgery 8-6-35 Removal of testicle 
Biopsy 8-6-35 Chonoepithehoma 

Roentgen-ray consultation, 8-6-35 Marked reduction in size of chest lesion 
(figure 10 a) 

Roentgen therapy 8-28-35 to 9-10-35 400 i , 200 KV, to each of 10 ports 
Roentgen-ray consultation, 1-3-36 Chest lesion enlarging 
Roentgen therapy 1-7-36 to 1-8-36 600 i , 200 KV, to each of 2 chest ports 
Roentgen-ray consultation, 2-19-36 Further increase in size of chest lesion 
A delay of 11 days awaiting result of Ascheim-Zondek test before metastasis was 
recognized and radiation therapy instituted 

Cost or Survey 

Looking into the all important matter of costs of the ventuie several 
\eiy interesting facts have come to light The actual material cost of pro- 
ducing single exposure chest roentgenograms on transparent film by the 
routine survey plan already outlined is surprisingly low even when one takes 
into account all items fairly chargeable against the project 

Table III 

Material or Non-Prof essional Cost of Survey 


Capital cost $50 00* 

40 gallons of developer @ 45(J 18 00 

40 gallons of fixing solution @ 20(^ 800 

Technician 14 days @ 35!^ per hour 39 20 

Ward-helper 14 days @ 33(? per hour 36 96 

Dark room labor 4 hours daily, 14 days @ 50{? per hour 28 00 

Stenographic service 32 5 hours @ S0<^ per hour 16 25 

1116 14 by 17 films 558 89 


$755 30 

* Note This figure represents a total capital investment for chest radiographic ap- 
paratus $5000 00 plus $1000 00 for necessary building alterations with interest at 6 per cent 
amortized over a five jear period which is customary in this institution 

It IS our intention, if and when the chest survey plan becomes a permanent 
feature in this institution, to use transparent celluloid film cut to the special 
size of 13 by 14 inches This will mean narrowing the film by one inch and 
shortening the film by three inches which in the majority of cases will permit 
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inclusion of the entiie tlioiax Foi unusually large patients, 14 by 17 films 
can still be used, and conversely for small children 11 by 14 or even smaller 
films can be used Since film costs vary directly with film area this will 
permit a still fuitbei reduction in the material cost of this type of examina- 
tion In fact, had the 13 by 14 size been used m this paiticular test the 
saving would have amounted to $168 29 This additional saving will more 
than cover the customary 25 per cent charged against all budget expenditures 
m this institution for general administration oveihead 

At this point It should be emphasized that over and abo\e the preparation 
of satisfactory roentgenogi ams at material costs such as those already 
enunieiated, the examination of such films by physicians tiained in their 
interpretation is all-important if a survey of this sort is to have any medical 
value whatever It goes without saying that this medical seivice entails 
further expense which can by no means be ovei looked By well established 
precedent throughout all blanches of medicine the right to establish a suit- 
able fee for his own personal services has long been resei ved to the physician 
himself It IS not the intention of this communication to suggest what a 
proper fee for this medical service should be, but rather to point out that 
established roentgen laboratories whether privately ovned or operated by 
hospitals or clinics, can render an exceedingly valuable service to referring 
physicians at a cost which need not be prohibitive It will be remembered 
that the plan calls for a simple survey of the chest of all new admissions in 
order to quickly uncover unsuspected manifestations of disease within the 
thorax, to provide a record of that patient’s chest for future reference and to 
direct both the roentgenologist and the referring physician m the matter of 
requesting and carrying out further, more detailed studies m those cases 
where further study seems advisable It must not be inferred that present 
fees for individual stereoscopic examination of the chest or other special 
procedures are necessarily exoibitant The reporting of survey films by 
mere indication as to whether the chest appears to be barren of pathological 
changes, shows evidence of changes which though interesting may not be 
significant, or shows definite evidence of abnormality requiring further 
study, is not time consuming and, if done m quantity, is not costly from the 
material viewpoint nor need it be costly from the professional viewpoint 

Summary 

To test the theory that it would be profitable to subject all persons pre- 
senting themselves for physical examination and treatment to a preliminary 
roentgenographic survey of the chest, this soit of examination was con- 
ducted on all patients registering at the University Hospital for a period of 
14 successive clinic days At the outset it was postulated that five condi- 
tions must be met if the plan were to be considered practicable The first 
of these conditions, “ increased diagnostic accuracy,” was adequately met 
by the final results for a conservative estimate shows that in the group of 
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patients so studied 14 were found to present significant, if not alainiing, 
chest situations which were not discovered by other means 

The demand that the survey plan must demonstrate the ability to “ in- 
crease diagnostic speed ” was veil shown by the fact that patients with sig- 
nificant chest changes, ultimately satisfactonl} diagnosed, could ha\e had 
these diagnoses pionounced on the aveiage of 6 75 days sooner 

It was postulated that the plan should constitute “ no added financial 
burden to patients,” that the aggregate roentgen-ray cost to the group of 
patients so examined did not exceed the amount paid by those few who by 
one method of selection or another might be sent for roentgenological exam- 
ination of the chest in the ordinary course of events Actually, of the total 
group surveyed numbering 1116 individuals, 164 patients were referied m 
for chest examination, the results of the admission suivey having been 
withheld These individuals actually paid in the aggregate $99 00 more 
than the material cost of surveying the entire group It is further true that 
the total survey cost did not include professional fee for interpretation If 
one IS willing to offset this additional cost to the patient group by the in- 
determinate saving, certainly to be affected b) the reduction in time of com- 
plete examination set forth m the preceding paragraph, it may be assumed 
that no additional cost would have been imposed upon the patient group 

It IS impossible to determine accurately the extent of any possible loss 
in revenue in the Roentgen-Ray Department which the fourth postulate in- 
sisted must not occur It seems logical to assume that the 50 patients shown 
to have definite pathological changes m the chest, who were not subsequently 
subjected to roentgen examination at the request of the examining physician, 
would have been studied more thoroughly had the suivey findings been 
known Though the Department of Roentgenology would undoubtedly lose 
certain chest examinations done more or less on suspicion by the referring 
physician, it would at the same time gam more interesting and more extensive 
work as the result of the discovery of unsuspected chest lesions in the survey 
process 

The fifth and last condition to be met, namely, that roentgenological seiv- 
ice presumably valuable might be extended to all patients by spreading costs 
has undoubtedly been satisfactorily shown to be true Many of the benefits 
to be derived from a survey of this sort are not at first glance recognizable 
Months, even years after the patient’s original admission subsequently de- 
veloping chest lesions may be compared m so far as their roentgen appear- 
ance IS concerned with that same chest as it appeared on the date of first 
admission 

Conclusions 

1 The methodical practice of submitting all patients presenting them- 
selves to a hospital or clinic for physical examination to routine roentgeno- 
graphic examination of the chest can be accomplished expeditiously and with- 
out great inconvenience to the patient 
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2 Roentgenogi aphic chest survey of all hospital and clinic admissions 
assists the examining physician in quickly determining which patients may 
profitably be subjected to more seal clung examination b} the loentgcn 
method 

3 Routine chest sur\e} may be expected to disclose alarming chest 
changes in approximately 8 pei cent of patients presenting themselves to a 
genei al hospital oi clinic 

4 Significant chest disease unrecognizable b> other methods and often 
totally unexpected on the basis of chief complaint and history may be ex- 
pected in something over 1 per cent of large, diversified patient groups 

5 Roentgenographic chest sur\ey offers a means of inci easing the speed 
with ^\h!ch obscure chest situations may be accurately diagnosed 

6 The cost of offering this one type of roentgenogi aphic serMce to all 
patients need not constitute an unwarranted financial burden upon patients 



CHRONIC ARTHRITIS, A GENERAL DISEASE REQUIR- 
ING INDIVIDUALIZED TREATMENT 

By Ernest E Irons, FACE, Chicago, Illinois 

Hundreds of discussions and scoies of books have been wiitten about 
aithritis — and still they come, largely because this condition occasions more 
disability than any other disease m tempeiate climates, and its care presents 
a greater multitude of difficulties In presuming to bring to }OU so age- 
worn a subject, I plead as excuse the request of your President, and the fact, 
expressed in my title, that in recent years there has come a great change in 
the general conception of the relation of disease of the joints to disease of 
the rest of the body This altered viewpoint makes easiei the undei stand- 
ing of the variable coutse and symptomatology of aithntis, and facilitates 
the formulation of a program of treatment suited to each patient I can 
offer little that is new, but perhaps may present old observations in a rela- 
tionship which will be serviceable in planning treatment 

Before passing to the problems of chronic arthritis it is of interest to 
recall that much acute arthritis is clearly related to infections, and occurs 
as a part of the general infectious process Frequently the causative organ- 
ism such as gonococcus, streptococcus or pneumococcus is demonstrable in 
cultures from the infected joints The number of joints involved, however, 
IS remarkably small when consideied m relation to the number of times that 
bacteria must reach joint structuies in the course of the demonstrated bac- 
teremias of infectious diseases Furthermoie, the infected joints usually 
heal undei appiopnate treatment and rest, without residual impairment of 
function We may conclude that the cartilage and other joint tissues of 
noimal persons are fairly lesistant to infectious insults 

This suggests that when joints fail to heal, and the arthritis passes into 
more chronic forms, factors other than the initial infection, such as infenoi 
cartilage, impaired blood supply and nutrition, may be concerned in the dis- 
ease 

Causes other than infection such as serum disease, hemorrhagic diseases, 
as well as trauma, may also initiate acute arthritis The parallelism noted 
between the acute arthiitic phenomena of serum disease and the exacerba- 
tions of arthritis in rheumatic fever can be readily extended to some of the 
acute exacerbations of chronic aithiitis which follow acute respiratory in- 
fections 

The concept of chronic arthritis as a general disease, rather than one of 
the joints alone, is steadily gaming ground It is generally conceded that 
there are many initiating and contributing causes of chronic arthritis 
These include infection, trauma, the wear and tear of use, heredity, dis- 
* Presented at the Detroit meeting of the American College of Physicians, March 2, 
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turbances of vasculai supply or of general and local nutrition, metabolic and 
glandular dysfunction and the degenerative changes of advancing age Va- 
rious combinations of these causes and conditions m individual patients 
result 111 varying clinical pictures, whose common factor is involvement of 
joints and structuies attached to the bony skeleton No one single cause oi 
condition is common to all cases of aithritis 

Many classifications of chronic arthritis have been suggested, but as so 
often happens the simplest seems the best, and the division of chronic ar- 
thritis into atrophic (rheumatoid) and hypertrophic (osteo-) arthritis, sug- 
gested by Garrod in 1890, and by others later, has been adopted by the 
American Committee The Biitish Committee suggests a classification, 
similar but somewhat more elaborate 

Atrophic (proliferative, rheumatoid) arthritis occurs in the younger 
age groups, often m women, and is characterized by multiple joint involve- 
ment with fusiform appearance of joints of fingers, often ulnar deflection, 
and later ankylosis The onset is either insidious or acute, and evidence 
of initial and often of continuing infection is frequent In many patients 
constitutional effects with slight fever, anemia, and poor nutrition are 
marked 

Hypertrophic arthritis begins on the average somewhat latei, or beyond 
middle life, in persons often well-nourished, and causes disability from slight 
to severe crippling It is usually polyarticular but may be monarticular 
Lipping of joints, and hyperostoses ate frequent, ankylosis is rare Fibrous 
thickenings, Heberden’s nodes with later bony hyperplasia at the terminal 
joints of the fingers are common The effects of the trauma of work are 
often noted m the hands and spine of the laborer Evidences of infection 
are much less frequent than m the atrophic form and when discovered, their 
removal influences but little the course of the arthritis Arthrosis, which 
has been suggested to replace the term arthritis of this type, has at least the 
virtue of being less committed to the inflammatory concept 

Certain difficulties are met with, however, in accepting the dictum that 
the two types are etiologically and clinically distinct diseases in the same 
sense that lobar pneumonia and typhoid fever are from the beginning, by 
reason of their etiolog}% different diseases 

Now and then joints in the same patient show m one the pathologic 
anatomy commonly found in atrophic arthritis and in another the pathologic 
changes of hypertrophic arthritis While evidences of infection pre- 
dominate in atrophic arthritis and are usually minimal m hypertrophic ar- 
thritis, there are exceptions m which acute inflammatory processes occui m 
the hypertrophic form The Heberden nodes, frequently found in chronic 
hypertrophic arthritis, may at times become acutely tender, red, and swollen 
following acute (such as respiratory) infections Trauma of work, a large 
factor in hypertrophic arthritis, also appears in evidence in atrophic arthritis 
in which the right hand m a right handed person shows more extensive 
change than the left 
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The Jocatioii of the affected joint and the dcgiee of its cxposuie to the 
tiauma of weight beaiing ha\e been shown to influence the type of aithntis 
which develops The effect of heiedity seems as clear in ati opine arthritis 
occurring in giandmother, mother and daughtei as in the family in- 
cidence of early hypei tension Racial, familial and individual peculiarities 
in connective tissue response to injuiy, as illustrated by the variable forma- 
tion of keloid m surgical scars, and the varying rapidity and extent of callus 
formation after fractures indicate the wide range of individual tissue le- 
sponse to trauma The same factors undoubtedly influence the healing of 
tissues of joints 

Is it not possible that the disease process in chronic arthritis assumes 
this or that course with the production of one or another type of arthritis by 
leason of the kind, age and resistance of tissues of the patient whose joints 
have suffered an initial insult ^ It maj' even be argued that the same insult 
which initiates in one person an atrophic arthritis, might, if received by a 
person whose tissues were less vulnerable, have caused no more than a tem- 
poiary disability In this connection, considei the variety of types of ar- 
thiitis which may follow gonococcal infection, from an acute temporary and 
quickly healing arthritis, to the chronic forms, indistinguishable from 
“ atrophic aithritis ” or again from spondylitis ankylopoietica of the British 
classification 

The predominance of infection m atrophic arthritis as compared to hyper- 
trophic arthritis is evident, but the cause for this predominance may well he 
in the pool lesistance to infection of the patients’ tissues in general, including 
those of the joints, which also in these cases are less well able to withstand 
injury and heal than are those of persons with a better heredity 

In this sense we may regard the peison whose general resistance to in- 
fection is below the normal, and whose cartilage and joint tissues are by 
leason of heredity less able to withstand insults and to heal than are those 
of normal persons, as potentially a candidate for atrophic arthritis In such 
a person, fuithei lowering of resistance to infection, malnutrition, overwork, 
extreme nervous strain, as well as severe infections, especially those of the 
respiiatory tiact, become etiologic factors in the atrophic arthritis which 
follows The arthritis which gives the clinical name to the condition is thus 
only one expi ession of the more fundamental general disease 

It IS generally agreed that the division of chronic aithntis into two great 
groups, the atrophic (rheumatoid) and h) pertrophic (osteo-) arthritis is 
extiemely serviceable One of the chief values of this classification rests on 
the fact that it takes into consideration the previous reactions of the tissues 
of the patient and so prophetically indicates the kind of changes he is likely 
to suffer m the future, and, therefore, the measures which should be taken 
to meet and modify the disability which threatens him 

Borderline cases, and those m which both types are found in the same 
patient, are accounted for by unusual combinations of causes including vary- 
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ing exposme to tiaunia, and the pccuhat tissue leactions of the indiMdual 
patient 

With this multiphcit) of continuing causes of chronic arthritis in mind, 
the original initiating cause, not infrequently undeterminable, becomes less 
important, and the caie of the present problems of the patient mo^es to the 
foie 

Again, -ue ma} ask, does the piesence or absence of infection determine 
the course and type of the arthritis, or is infection piesent (either actue, or 
apparently not participating in the piogiess of the disease) by reason of de- 
creased general body resistance to infection, and not because of the presence 
of arthritis^ If the latter, ne may then concene of atrophic arthritis as 
occurring m persons whose caitilage and joint structures heal less readily 
when injured than in the usual noimal person, and whose lesistance to in- 
fection is also below the noimal When such a person sutlers from an 
infection his joints are less hkel) to escape, and once involved, healing is 
incomplete and the process becomes a progressive one He is likely to 
suffer from recuirent infections especially sti eptococcal, with exacerbations 
of joint disease, and studies of his blood will show the evidences of in- 
fection 

The piocess in the joints, which gnes the name of arthritis to the illness, 
is subordinate to the more fundamental basic constitution of the patient, m 
respect to his general resistance to infection and to the ability of his joint 
tissues to heal oi to resist varying degrees of trauma Again the emphasis 
falls on the genei al features of disease in the body rather than on that m the 
joints alone In the established case of hypertrophic arthritis, infection 
seems to play but a minor part, nutrition suffers little, there are degenerative 
changes m cartilage and much of the disability results from marginal ossi- 
fication, and mechanical interference with joint motion 

Treatment 

Clinical experience and methods of treatment of chronic arthritis have 
progressed through the study of the effects of treatment of groups of pa- 
tients by one oi another method, such as the search for and removal of 
infections, the giving of this or that drug, attempts at immunization b} vac- 
cines, the use of special diets or the employment of physical therapy These 
surveys have required enormous expenditure of effort, and an industry that 
commands admiration Some of these studies have been well controlled 
and have taken into consideration the natural history of arthritis and its well 
recognized tendency to spontaneous remissions Others have consisted of 
uncritical obsei vation of man} patients for short periods, and are of little or 
no value 

Some patients have been benefited by each of the remedies exhibited but, 
as might be anticipated, no one remedy has proved to be curative in a large 
proportion of groups of patients so selected 

No two patients piesent the same combination of symptoms nor are 
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then problems to be met m exactly the same mannei Different combina- 
tions of causes may result m arthritis of essentially the same type, although 
certain causes undouhtecUy tend to he associated with one or the other type 
The type of arthritis which will develop depends on the age, nutrition and 
kind of tissues of the patient 

For purposes of a general sui vcy and classification of ai thritis, the study 
of patients in laige groups is necessaiy, but for purposes of treatment and 
cure the unit of study is the individual patient In chronic arthritis, as in 
the solution of current economic problems m medicine, methods of mass pro- 
duction are bound to fail 

There are certain general and special measures from which can be se- 
lected those applicable to each patient Rest for the patient as well as for 
his joints heads the list In many cases this means rest in bed Removal 
of causes of worry and apprehension in so far as this can be accomplished 
in these times of unrest is as essential as physical repose Elimination of 
infection is of fiist importance in many, and will contribute to the improve- 
ment of still othei patients 

A well-balanced diet, including milk, eggs, meat, fruit and vegetables, 
affording full caloric requirement, with ample protein and fat, is important 
especially in atrophic arthritis In the obese, reduction of weight will give 
relative relief from trauma to weight bearing joints Reduction of carbo- 
hydrates may at times decrease local swelling and distress of joints A 
diet excessively high in sugar and starches, frequently adopted by patients 
invalided with arthritis, is undesirable also because it is likely to be deficient 
in proteins, fat, and vitamins and contains insufficient residue to provide for 
efficient elimination An abundant fluid intake will promote elimination by 
the kidneys and bowel 

Most of the drugs specially devised for the treatment of arthiitis have 
not justified the claims made for them In general the trend is away from 
excessive drug therapy in arthritis Pieparations of the salicylic group are 
useful foi their analgesic action Iron and other antianemic drugs in com- 
bination with diet are of great v'^alue in combating anemia Thyroid de- 
ficiency, frequently present in chionic arthritis, is met with appiopiiate doses 
of thyioid extract Vaccines as a loutine treatment are as ineffectiv’^e as aie 
certain of the widely heralded di ugs There are, no doubt, many instances 
m which vaccines have been helpful, but more often they have been used as 
a sort of occupational therapy by patient and physician, sometimes to the 
exclusion of moie effective agencies 

In addition to measures taken to remedy general anemia and malnutrition 
of the patient, local treatment to improve nutiition and circulation in the 
joints IS required Heat, diy and with moist packs, combined with gentle 
massage increases local blood supply The degree of active and passive 
motion to be employed is to be determined in each case, with the necessity 
of gentleness always in mind For these purposes, simple appliances and 
those imjirovised in the home aie desirable In the past year we have been 
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treating the cold clammy extiemities of ati opine arthritis with negative pres- 
sure by means of the Pavaex machine The skin tempeiatuie is increased, 
and in the small group of selected patients so tieated the joints have im- 
proved 

Chronic aithritis, especially m its advanced stages, lequiies skilled ortho- 
pedic caie Much may be accomplished m correction of defoi unties and 
lmpro^enlent of postuie of the arthiitic More important still is treatment 
earlier in the disease, to pi event defoi unties and contractuies If ankylosis 
is unavoidable, positions of joints most serviceable to the patient should be 
secured 

In spite of the piesent populaiity of vitamins, it would seem that much 
of the reputed necessity foi vitamins may be obviated by moderate attention 
to the maintenance of a balanced diet including the conventional articles of 
milk, flesh fruits and vegetables, eggs and meat In so far as theie is piob- 
abihty of an una\oidably incomplete diet or lack of sunlight, the vitamin 
deficiency may be supplied in form and amount necessary for the general 
welfare of the body There is still some doubt as to the wisdom of supply- 
ing this or that vitamin in large doses for the cuie of disease of the joints 
Neither is an immediate favorable effect on the joints clearly proved, noi 
' have the more remote, and possible unfavorable effects of massive doses of 
vitamm-contaming substances on human tissues been determined 

Gout IS not so lare as some have thought, and may occur alone or in com- 
bination with either of the two great types of chronic arthritis Prepara- 
tions of colchicum, and appropriate modification of diet are as effective as 
e\er in gout 

Osteochondritis or epiphysitis of the spine originating in rapidly glow- 
ing children with characteristic lesions involving the vertebral bodies may 
cause early pain, disability and bone deformity, and in later life contribute 
to osteoarthritis The recognition of these lesions by means of the history 
and by the roentgen-ray will obviate a fruitless search for local infections 
and suggest necessary rest and support for the painful backs of these young- 
sters 

Much can be done for the patient with chronic arthritis Recognition 
and treatment of his general defects in nutrition and in resistance to infec- 
tion, and his individual tissue response to injury, are as important as treat- 
ment of his joints The resultant of causes and tissue responses is recorded 
m the changes already evident in the joints 

Classification of chronic arthritis into atrophic and hypertrophic types 
is advantageous and practical While it may express to a varying extent 
etiologic factors, it is more important as an indication of the aggregate 
result of both general and local causes which have been active in each pa- 
tient, and of the probable subsequent course of the disease 

The patient with arthritis is best treated not as one of a crowd, but 
individually, with reference to his own special problem of general as well 
as local disease 



TREATMENT OF PNEUMONIA WITH SERUM CON- 
TAINING TYPE-SPECIFIC, HETEROPHILE, AND 
NEUTRALIZING ANTIBODIES ' 

B)' Vlrner B Caleomon-, M D , and John Ungar, Jr , M D , 
Pittshu! gh, Pennsylvania 

The value of the conventional antipneumococcus sera, both unconcen- 
tiated and concentrated, has been shown to he for the gi eater part in their 
content of t>pe-specific protective antibodies Unfortunately, their field of 
usefulness has been restricted chiefly to Tjpe I infections, although there is 
some evidence of activity in Type II and m Types VII and VIII infections ^ 
In Type III and most Gioup IV infections evidence of any curative value 
IS lacking Foi some years immunologic observations have been accumulat- 
ing which have led to the pieparation of an antipneumococcus serum con- 
taining additional immune factors 

In 1911 Forssman “ observed that the injection of guinea pig tissues into 
the rabbit results in the production of antibodies which not only react with 
their homologous antigen, but also hemolyze sheep’s red blood cells Be- 
cause these antibodies react with antigens other than those which produce 
them, the term heterophile has been applied to both antibody and antigen 
It later developed that this type of antigen is present in a variety of animal 
and bacterial species, while absent in others Injection of heterophile anti- 
gen into animals m whose tissues it is lacking lesults in the formation of 
heterophile antibodies This does not occur when animals whose tissues 
contain heterophile antigen are so injected Among the animal species con- 
taining heterophile antigen are the guinea pig, cat, dog, mouse, chicken, and 
horse Among those containing none aie the ox, rat, labbit, and man 

In 1931 Bailey and Shoib® published the results of expeiiments from 
which they concluded That heteiophile antigen is piesent in pneumococci, 
and in common with heteiophile antigen fiom othei sources is capable of 
inducing the production of heterophile antibodies when injected into the 
rabbit These antibodies react with heterologous as well as homologous 
types of pneumococci They also reported that serum from human con- 
valescent pneumonia patients shows a definite inciease in heterophile anti- 
body titer 

This latter observation has failed of confirmation by Finland, Rueg- 
segger, and Felton, who recently leported then inability to demonstrate sig- 
nificant inci eases in heterophile antibody content of seium from human 
pneumonia cases or from cases immunized against pneumococcal antigen ■* 

Further experiments by Bailey and Shorb ° weie reported in 1933 

* Received for publication December 13, 1935 

From the Section on Respiratory Diseases, Division of Medicine, Alleghenj General 
Hospital 
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These bore out then eailiei conclusion that i^neuniococcus heterophile anti- 
bodies aie not type-specific, and in addition disclosed that the heterophile 
antibodies in antipneuniococcus rabbit serum are paitially neutralized by 
normal horse serum, and to a greater degree b} antipneumococcus horse 
serum This, of course, demonstrates the presence of natural heterophile 
antigen m normal horse serum and the mciease of heterophile antigen m 
antipneumococcus hoise serum Furtheimore, they found that the addi- 
tion of \arious propoitions of antipncumococcus rabbit serum to antipneu- 
mococcus horse seium enhanced its opsonic pouer for pneumococci This 
opsonic activit} seemed to be intimately associated with the heterophile anti- 
bod) fraction 

In 1930 Jamieson and Powell “ found that some pneumococcus filtrates 
contain toxic substances which can be demonstrated and measured by intra- 
dermal tests in human beings and certain breeds of rabbits They were able 
by subcutaneous injection of horses to produce sera having the property of 
neutralizing these toxic substances These seia weie not type-specific, 
but appealed active against filtrates of all types of pneumococci They also 
observed that serum fiom convalescent human pneumonia cases contained 
such skin test neutralizing substances 

In 1933 Powell, Jamieson, Bailey, and Hyde,' realizing that the con- 
ventional antipneumococcus horse serum falls short of the ideal because of 
Its content of heterophile antigen and lack of heterophile antibody, carried 
out experiments with vaiious combinations of antipneumococcus rabbit and 
antipneumococcus horse serum in the treatment of pneumococcus infections 
in rabbits They found that such combinations were much more effective 
therapeutic agents than either serum used singly 

Laboratoiy investigation and animal experimentation having given such 
encouraging leads, a clinical trial of the use of such a preparation in the 
pneumococcus pneumonias of man seemed indicated A composite seium 
has recently been prepared for this purpose In its preparation horses are 
immunized by intravenous injections of virulent cultures of Types I, II, III, 
and lY (Type IV of Gioup IV of Georgia Cooper) pneumococci, and sub- 
cutaneous injections of whole culture toxic vaccine of the same ty^pes When 
by trial bleedings sufficient type-specific protective potency for Types I and 
II pneumococci and sufficient neutralizing value has been determined, the 
serum is drawn lefined, and concentrated Rabbits are immunized by intra- 
venous injection of the same types of pneumococci Their serum is tested 
for heterophile antibody, refined, and concentrated The horse and rabbit 
antisera are then mixed in such proportions that the heterophile antigen 
present in the hoise serum is precipitated and filtered out, and a final titer 
reached of 10,000 conventional mouse protective units each of Types I and 
II, 100,000 skin test neutralizing units,® and 50,000 heterophile antibody 
units ' in each therapeutic dose * In comparing the finished product with 

* Description of preparation taken from information received from Eli Lillj and Com- 
panj, Indianapolis, Ind, whose generositj in supplying the serum used in this studv is grate- 
fullj acknowledged 
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the hitherto available conventional, concentrated sera of the Felton type, it 
IS at once apparent that they are alike in their content of type-specific pro- 
tective antibodies against Types I and 11, but differ in that in the composite 
serum heterophile antigen has been eliminated and heterophile and neutraliz- 
ing antibodies have been added 

Expel lence with the use of this scium in the treatment of a senes of 
cases of pneumococcus pneumonia in Pittsbuigh duiing the season of 1934 
to 1935 forms the basis of this report It was planned arbitiarily to select 
for this tieatment cases of pioved pneumococcus pneumonia which came 
under observation not latei than the fouith day of their disease, and which 
were not obviously complicated As will appeal, a few cases leceived serum 
therapy which weie latei found not to have these cjuahfications These 
latter cases will receive separate considei ation Before instituting serum 
treatment, in addition to a history, physical examination, blood count, and 
sputum examination, a roentgen-ray of the chest was taken when possible in 
order to establish the diagnosis conclusively Blood cultuies were taken 
at two-day intervals in all cases but one which was tieated outside of the 
hospital Sputum was i egularl}'^ typed, but no attempt was made to furthei 
differentiate members of Group IV Following the establishment of the 
diagnosis, a theiapeutic dose of seiuni was given intravenously at four- to 
six-hour intervals for approximately 10 doses, or until the fever subsided 
and showed no tendency to rise again Piior to giving the serum, intra- 
cutaneous and ophthalmic tests weie made to avoid dangerous seium reac- 
tions Supplementary treatment consisted only of limitation of diet to 
liquids including an adequate supply of fruit juice fortified with dextrose, 
daily enemas as lequired, and symptomatic medication, such as oxygen and 
morphine, when indicated Of 32 cases tieated by this method, 24 cases 
are included m this series as having all the qualifications originally demanded 
Brief case outlines follow 


Case Reports 

Case 1 J L W , male, Indian, aged 42 Admitted November 19, 1934 Lobar 
pneumonia, right upper lobe Onset one da 3 ' prior to admission Sputum pneumo- 
coccus Group IV Blood culture negative Roentgen-ray confirmatory Serum 
treatment instituted on third day of disease 24 hours after admission Five ampoules 
of serum given in 40 hours Death occurred on fifth day of disease Autopsy lobar 
pneumonia with multiple abscesses of lung 

Case 2 J F , male, white, aged 49 Admitted November 26, 1934 Lobar pneu- 
monia, right lulus Typical onset one day prior to admission Sputum pneumo- 
coccus Type I Blood culture pneumococcus Type I Roentgen-ray confirmatory 
Five ampoules serum given within 24 hours after admission Reemerj' by rapid 
lysis 

Case 3 NS, male, white, aged 68 Typical onset, December 8, 1934 Lobar 
pneumonia, right lower lobe Sputum pneumococcus Group IV in large numbers 
Blood culture not taken W B C , 24,200 Serum started 17 hours after onset 
Three ampoules at six hour intervals Recovery by crisis 

Case 4 J H , male, white, aged 44 Admitted January 5, 1935 Lobar pneu- 
monia, whole right lung Onset one day prior to admission Sputum pneumococcus 

! 
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Type I Blood culture pneumococcus 1 ype I W B C , 30,650 Roentgen-ray 
confirmatory Eight ampoules of serum given within 48 hours after admission with- 
out terminating illness Type I convalescent whole blood (250 cc ) given over fifth, 
sixth, and seventh dajs of illness Recovery on seventh day of illness 

Case 5 T E , male, white, aged 57 Admitted February 7, 1935 Lobar pneu- 
monia Onset two days prior to admission with pain but no chill Sputum pneumo- 
coccus Type II Blood culture negative W B C , 28,900 Roentgen-ray con- 
firmatory Four ampoules serum given within 24 hours after admission Recovery 
by rapid lysis 

Cased D K , male, w lute, aged 40 Admitted February 12, 1935 Postopera- 
tive lobar pneumonia, right lower lobe Onset one day following herniorraphy 
Sputum pneumococcus Gioup IV in large numbers Blood culture negative W 
B C , 17,600 Roentgen-ray confiiniatoiy Seium started first day Six ampoules 
serum given Recover} by rapid Ivsis 

Case 7 N K , male, white, aged 55 Admitted Februarv 18. 1935 Lobar 
pneumonia, right lower lobe r}pical onset one day prior to admission Sputum 
pneumococcus lype III Blood culture negatne W B C, 13,000 Roentgen- 
ray confirmator} Four ampoules seium given within 24 hours after admission 
Recovery by rapid lysis 

Case S J M , male, white, aged 72 Admitted March 21, 1935 Lobar pneu- 
monia, left upper lobe Post-tuberculous fibrosis of both apices Onset of pneu- 
monia four hours prior to admission Sputum pneumococcus Group IV and some 
streptococci Blood culture negative W B C , 28,350 Roentgen-ray confir- 
mator} One ampoule serum given five hours after onset Recovery by rapid lysis 

Case 9 MB, male, black, aged 25 Admitted klarch 29, 1935 Lobar pneu- 
monia, left low'er lobe Typical onset seven hours prior to admission Sputum 
pneumococcus Group IV Blood culture negatne W B C, 17,000 Roentgen- 
ray confirmatory Eight ampoules of serum given in 48 hours Recovery by rapid 
lysis 

Case 10 G B , male, white, aged 42 Admitted April 5, 1935 Lobar pneu- 
monia, left lower lobe Typical onset five hours prior to admission Sputum pneu- 
mococcus Group IV Blood culture negative W B C , 22,000 Roentgen-ray 
confirmatory Eight ampoules of serum given Recovery by rapid lysis (Figure 
1 ) 

Case 11 G P , male, white, aged 35 Admitted April 15, 1935 Lobar pneu- 
monia, right upper and middle lobes Nephritis Chronic alcoholism with delirium 
tremens Onset twm days prior to admission, three days before serum Sputum 
pneumococcus Type I, few Vincent’s organisms Blood culture negative W B C, 
23,350 Roentgen-ray confirmatory Urine heavy albumin and many casts Blood 
chemistry N P N 66 mg , Urea N 54 mg Eight ampoules serum in 28 hours 
Rapid fall to normal in 24 hours Temperature rose following day with development 
of marked delirium Three more ampoules serum given Developed marked 
bradypnea, cyanosis and some nuchal rigidity Spinal fluid increased pressure, but 
otherw'ise normal Death on sixth day 

Case 12 Mrs C F , female, white, aged 35 First seen April 19, 1935 Lobar 
pneumonia, whole left lung Empyema Typical onset 28 hours before seen 
Sputum pneumococcus Group IV in great numbers Blood culture negative W 
B C , 28,000 Roentgen-ray not taken (patient at home) Ten ampoules of serum 
given in 48 hours Defervescence by gradual lysis to normal, follow'ed by second- 
ary moderate rise due to empyema Pus from pleura pneumococcus Type II 
Thoracotomy with rib resection Recovery 

Case 13 J B , male, white, aged 31 Admitted April 20, 1935 Lobar pneu- 
monia, left low'er lobe Typical onset tw’o days prior to admission Sputum pneumo- 
coccus T}pe III Blood culture negative W B C, 14,550 Roentgen-ray con- 
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Fig 1 Cnse 10, G B Lobar pneumonia, left lower lobe Pneumococcus Group IV 

firmatory Four ampoules serum given in 24 liouis Recovery by crisis in 24 houis 
(Figure 2 ) 

Case 14 G S , male, white, aged 64 Admitted April 22, 1935 Postoperative 
lobar pneumonia, whole left lung Onset one day following herniorraphy Sputum 
pneumococcus Gioup IV Blood culture negative W B C , 17,300 Roentgen- 
ray confirmatory Nine ampoules serum started 30 hours after onset and given 
within 30 hours Recovery by rapid lysis within 30 hours 

Case 15'^ J M, male, white, aged 58 Admitted April 27, 1935 Lobar pneu- 
monia, left lower lobe Typical onset 10 hours prior to admission Sputum pneumo- 
coccus Group IV Blood culture negative W B C , 14,450 Roentgen-ray con- 
firmatory Eight ampoules serum given within 48 hours Recoveiy b}' lysis on 
fourth day 

Case id f W H J , male, white, aged 40 Admitted April 28, 1935 Lobar 
pneumonia, right lower lobe Tj^pical onset two days prior to administration of 
serum Sputum pneumococcus Type III Blood culture negative W B C, 
18,000 Three ampoules of serum given in 12 hours Recovery by rapid lysis 

Case 17 C G, male, white, aged 68 Admitted May 2, 1935 Lobar pneu- 
monia, whole right lung Chrome and acute alcoholism Typical onset one day prior 
to admission Sputum pneumococcus Type III and many Vincent’s organisms 
Blood culture pneumococcus Type III W B C, 10,300 Roentgen-ray con- 

* Reported by kind permission ot Dr C Wm G Schaefer 
T Reported bj kind permission of Dr John A O’Donnell 
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Fig 2 Case 13, J B Lobar pneumonia, left lower lobe Pneumococcus Type III 


firmatorv Eight ampoules of serum guen in 48 hours Death on eighth day 
Autopsy Lobar pneumonia Right empyema, not diagnosed during life 

Case 18 F M , female, white, aged 18 Admitted May 6, 1935 Lobar pneu- 
monia, left lower lobe Typical onset 36 hours prior to admission Sputum pneumo- 
coccus Group IV Blood culture negative W B C , 26,500 Roentgen-ray con- 
firmatory Seven ampoules serum given within 48 hours Recovery by rapid lysis on 
fourth day of illness 

Case 19* SAW, male, white, aged 53 Admitted May 6, 1935 Lobar 
pneumonia, whole left lung, empyema Onset three days prior to administration ot 
serum Sputum pneumococcus Group IV Blood culture pneumococcus Group IV, 
showing 50, 50, 15, and 0 colonies per c c W B C , 29,750 Roentgen-ray con- 
firmatorj Eleven ampoules serum given over four days, inter\al of 40 hours be- 
tween second and third ampoules of serum Reco\ery by giadual lysis, with second- 
ary rise due to empyema Thoracotomv with nb resection Recovery 

Case 20 G Z , male, white, aged 21 Admitted April 30, 1935 Lobar pneu- 
monia, whole right lung Onset one day before admission with pain and bloody 
sputum but no chill Sputum pneumococcus Group IV and many streptococci 
Blood culture negative W B C , 21,900 Roentgen-ray confirmatory Ten 
ampoules of serum guen in 48 hours Recovery by crisis on fifth day 

Cast 21 NR, female, white, aged 16 Admitted Ma\ 13, 1935 Postoperatue 
lobar pneumonia, left hilus Onset one day following appendectomy Sputum pneu- 

* Reported b^ kind permission of Dr 1 R Simon 
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niococcus Group IV Blood culture negative W B C, 25,000 Roentgen-ray 
pneumonia, left lulus Four ampoules serum given within 24 hours Recovery by 
rapid lysis 

Case 22 L S , male, white, aged 54 Admitted May 27, 1935 Postoperative 
lobar pneumonia, right upper lobe Onset with chill one day following prostatic 
resection Sputum pneumococcus Type III Blood culture negative W B C, 

25,150 Roentgen-ray confirmatory Ten ampoules of serum given in 48 hours 

Recovery by lysis 

Case 23 R S , Male, white, aged 72 Admitted May 28, 1935 Lobar pneu- 

monia, right lower lobe Typical onset two days prior to admission Sputum 
pneumococcus Type II Blood culture negative W B C , 28,750 Roentgen-ray 
confirmatory Nine ampoules of serum given in 36 hours Recovery by rapid lysis 

Case 24 J M, male, black, aged 53 Admitted June 5, 1935 Lobar pneu- 

monia, whole left lung Onset three day's prior to admission with fever, cough, pain, 
and bloody sputum, but no chill Sputum pneumococcus Type III, streptococci, Vin- 
cent’s organisms, Leptothri\ Blood culture negative W B C , 45,300 Roentgen- 
ray confirmatory Ten ampoules of serum given in 48 hours Recovery by lysis 
After one week of practically normal temperature and well being, moderate fever 
again developed and roentgen-ray showed left lower lobe entirely cleared, but very 
dense shadow in left upper lobe and considerable infiltration of peribronchial variety 
in right upper lobe Abscess, tuberculosis, or neoplasm suspected Patient, upon 
Ins own insistence, left hospital before accurate diagnosis could be established | 

Brief outlines follow of those cases which, after sei um treatment was 
instituted, proved to be lacking in certain of the qualifications demanded for ’ > 
admission to the above series i 

Case A D T , male, black, aged 24 Admitted November 26, 1934, w’lth diag- 
nosis of lobar pneumonia, right upper lobe Onset about one w'eek prior to ad- 
mission with fever and pain, but no chill Variable signs over right upper lobe 
Sputum pneumococcus Group IV and Vincent’s organisms Blood culture negative 
W B 0,10,000,10,500,10,100 Roentgen-ray shadow over right upper lobe Was- 
sermann 3 plus Six ampoules serum given in first 48 hours with no effect After 
12 days in hospital, course of neoarspheiiainine given and patient recovered by slow 
lysis The finding of many Vincent’s organisms in the sputum with negative blood 
culture, comparatively low leukocyte count, lack of any noticeable effect on the course 
from serum administration in contrast to gradual defervescence over a period of 
three weeks under neoarsphenainine administration, might w'ell justify a diagnosis of 
pulmonary spirochetosis rather than pneumococcus pneumonia 

Case B CD, female, white, aged 22 Admitted February 6, 1935 Post- 
operative lobar pneumonia, left lower lobe Onset probably one day following biopsy 
and cauterization of cervix Sputum not sent until one w'eek after recovery, when 
it showed streptococcus Blood culture negative W B C, 12,500 on fifth day 
postoperative Roentgen-ray confirmatory Serum started on fourth day post- 
operative Three ampoules serum given Recovery on sixth day postoperative 
Although physical signs and roentgen-ray evidence of pneumonia w'ere present and 
response to serum administration was typical, there is no proof that this pneumonia 
was due to pneumococcus infection 

Case C H M , male, white, aged 17 Admitted March 6, 1935 Lobar pneu- 
monia, left low'er lobe Marked malnutrition Delirious on admission Onset two 
days prior to admission Sputum bedside direct smear, pneumococcus ( ?) Blood 
culture negative W B C , 23,100 Roentgen-ray confirmatory Urine heavy 
albumin and much pus Six ampoules of serum given Death in 45 hours While 
pneumococci were thought to be present in the sputum at bedside examination, no 
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laboratory confirmation of this finding is available MoreoA er, inasmuch as the urine 
was reported to contain a heavy cloud of albumin and a large quantity of pus, it is 
quite possible that this patient may have been suffering from generalized infection 
Secondary to disease in the gemto-urinary tract 

Case D J S , male, white, aged 18 Admitted ^larch 9, 1935 Lobar pneu- 
monia, right uppei and lower lobes Right empjema Bronchopneumonia and 
fibrinous pleui IS} in left lung Onset five da} s prior to admission Sputum pneumo- 
coccus Group IV Blood culture negative Culture from empyema hemolytic 
streptococcus W B C , 22,000 Roentgen-ray confirmatory Nine ampoules 
serum given vithin 48 hours after admission with no apparent effect Recovery by 
lysis after surgical drainage Even though Group IV pneumococci were reco\ered 
from the sputum, there was evidence of fluid m the right chest on admission, hemo- 
lytic streptococci rather than pneumococci were recovered from the pleural exudate, 
and defervescence gradually occurred after drainage of the empyema The strepto- 
coccus infection was probably dominant 

Case E H G, male, white, aged 22 Admitted March 9, 1935 Lobar pneu- 
monia Loculated empyema and fibrinous pericarditis (These present on admis- 
sion ) Onset with chill four days prior to admission (This information question- 
able ) Sputum pneumococcus Group IV Blood culture pneumococcus Type II 
Pleural fluid pneumococcus T}pe II W B C, 20,000 Roentgen-ray confirma- 
tory Seven ampoules serum given Several aspirations of chest Death 48 hours 
after admission Autopsy confirmed clinical findings Due to the fact that the 
empyema was loculated, adequate drainage coyld not be obtained 
^ Case F HR, male, white, aged 31 Admitted May 9, 1935 Lobar pneu- 
monia, whole right lung Typical onset two days prior to admission Sputum 
pneumococcus Group IV, tubercle bacilli, Vincent’s organisms Blood culture pneu- 
mococcus Group IV W B C , 18,150 Roentgen-ray confirmatory Twelve 
ampoules serum in 48 hours Recover} from pneumonia b} slow lysis Sent to 
tuberculosis sanatorium 

Case G W R , male, black, aged 48 Admitted May 16, 1935 Lobar pneu- 
monia, whole left lung, right upper and middle lobes Active pulmonary tubercu- 
losis Diabetes melhtus Typical onset one day prior to admission Sputum pneu- 
mococcus Group IV and many tubercle bacilli Blood culture negative W B C 
15,950 Roentgen-ray confirmatory Urine sugar 4 plus Blood sugar 308 mg’ 
Nine ampoules of serum given in 48 hours Temperature fell by crisis on seventh 
day, however, a secondary rise associated ^Mth symptoms of meningeal irritation oc- 
curred two days later, and death occurred on eleventh day Spinal fluid globulin 1 
plus, 60 cells, mostly l}mpbocytes Autopsy lobar pneumonia as above, pulmonary 
tuberculosis 

Case H AC, male, black, aged 60 ( ?) Admitted July 8, 1935 Lobar pneu- 
monia, whole right lung Onset three days prior to admission Sputum pneumo- 
coccus Type III Blood culture pneumococcus Type III W B C , 50 000 Urine 
sugar 4 plus, acetone and diacetic acid positive Blood chemistry n’ P N 61 6 mo- 
sugar 652 mg Roentgen-ray confirmatory Three ampoules serum given in Is 
hours, temperature, pulse, and respiration dropped rapidly to normal However 
patient became stuporous and comatose and temperature again rose and patient died 
of diabetic coma 24 hours after admission Reports of blood chemistry and urine not 
received in time to institute treatment 

Comment 

In the following discussion only the 24 cases of proved pneumococcus 
pneumonia admitted not later than the fourth day of their disease and not 
obviously complicated are considered 
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One of the outstanding impressions icceivcd in obscning this group of 
cases was the relative absence of symptoms and signs of se^ere toxicity 
Although quite awaie of the impossibility of accwalcly measuring mani- 
festations of toxicity, we were struck by the low incidence of marked 
cyanosis, by the i datively low degice of lesi^iiatoi}' embarrassment, the un- 
proved quality of the pulse, and the low incidence of dtlirium and tympanites 
aftei serum had been administered 

In evaluating specific theiapy for an acute febrile illness of known 
duiation, one of the most important factois is its ability to shorten the course 
of the disease as well as alter its severity From a review of the above case 
abstracts this property of the serum is strongly suggested It may be nght- 
fulty objected that an occasional case of pneumonia may terminate in less 
than the classical seven days, yet one could hardly'^ anticipate tins in as high 
a percentage of cases as occurred in this series Of the 24 fully qualified 
cases which were serum treated, 16 (numbeis 2, 3, 5, 6, 7, 8, 9, 10, 13, H, 
15, 16, 18, 20, 21, and 23) recovered by' rapid lysis or crisis , " 

No mortality statistics on the basis of so limited a series Warrant any 
definite conclusions Experience with the tieatment of this disease shows 
that its mortality' varies from season to season and even from month to 
month It may be remarked, however, that the death rate from pneumonia 
in Pittsburgh is always comparatively high , in fact it is usually' not exceeded 
by' that in any other of the large cities of the United States It is equally' im- 
possible to maintain adequate control in estimating the value of a curatne 
agent because the number of variables, such as age, virulence of infection, 
degree of blood invasion, previous state of nutrition and health, stage of 
disease upon admission, etc , is legion Nevertheless a comparison of the 
mortality rate in this series and that in a group of approximately the same 
number which were treated in this hospital at about the same time without 
serum is interesting and, we believe, suggestive The control series was 
comprised of those proved cases of pneumococcus pneumonia without ob- 
vious complications which eithei entered the hospital in the few weeks before 
the trial of seium tieatment was initiated oi during the periods when oui 
supply of seium was exhausted, those which were admitted later than the 
fourth day of the disease, and those which were private patients of other 
physicians in the hospital and not under our control Most of these cases 
received small doses of quinine in addition to the hygienic and sy'inptomatic 
tieatment outlined above Of 24 serum-treated cases three died, a mor- 
tality of 12 5 per cent Of 26 cases treated without serum 10 died, a 

*Of these, one case which recovered, and one which terminated fatally were not 

Excluded from the control series were one case complicated by pyelonephritis 
phlebitis, one case by diabetes mellitus, one case by parturition, four cases by asthma, one < 
by pulmonary fusospirochetosis and lung abscess, one case by' rheumatic arthritis, an 
case by chronic heart disease with decompensation „riim 

Thus far in the 1935 to 1936 pneumonia season ten additional cases have been s 
treated, with nine recoveries (including three with positive blood culture) and one ® , 

These will receive further analysis in a subsequent report covering the current seas 
experience 

Grateful acknowledgment is made to Miss Edith Culbert for valuable aid in the prepara- 
tion of accurate records 
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mortality of 38 5 per cent It is true that the average age in the serum- 
treated gioup was 47 while that m the control group was 50 However, of 
five cases aged 60 or more in the sei um-treated group one died, a moi tahty 
of 20 per cent, while of 10 cases aboAe 60 years of age m the control group 
six died, a mortality of 60 per cent 

Analyzing the mortality as to type, we find that of thiee cases of Type 1 
infection treated with serum, one case died, of tw’O cases of Type I infection 
m the control series, both recovered There were no deaths among three 
serum-treated cases of Type II infection, while one case out of three in the 
control group died Of particular interest is the comparison m the Type III 
and Group IV cases, against which the serum contains no type-specific pro- 
tective antibodies Of six cases of Type III infection m the serum-treated 
group, one died, a mortality of 16 7 per cent, while three cases out of eight 
in the control group died, a mortaht} of 37 5 per cent One case out of 12 
in the serum-ti eated series of Group IV infections died, a mortality of 8 3 
per cent, while of 11 in the control senes five died, a mortality of 45 4 per 
cent This marked discrepancy in mortality in the latter two groups gives 
support to the thesis that heterophile antibody and skin test toxin neutraliz- 
ing bodies are of considerable value in the control of these infections 

Of four serum-treated cases wuth positive blood cultures one died Of 
nine cases wuth positive blood cultures in the control series four died 
Parenthetically, it is interesting to note that of tin ee fatal cases in the serum- 
treated series, only one had a positive blood culture, and of 10 fatal cases in 
the control series only four had positive blood cultures As opposed to the 
25 per cent mortality in the four cases wuth positive blood cultures in the 
serum-treated senes, there were two deaths among 20 cases or a mortality 
of 10 per cent in the cases wuth negative blood cultuies Whereas, m con- 
trast to the 44 4 per cent mortality among the nine cases wuth positive blood 
cultures in the control series, there were six deaths among 17 cases with 
negative blood cultures, a mortality of 35 3 pei cent 

If all cases to which serum w'as administered, regardless of their quali- 
fications, w'ere taken into consideration, the series would consist of 32 cases 
wuth seven deaths, a mortality of 21 8 per cent The Type I mortality 
would be unaffected Theie w'ould be four cases of Type II infection with 
one death There w^ould be tw'^o deaths among seven cases of Type III in- 
fection, a mortality of 28 5 pei cent, and two deaths among 16 cases of 
Group IV infection, a mortaht} of 12 5 per cent 

If all cases treated wuthout serum, regardless of complications, were 
included m the control series, the lattei would consist of 36 cases with 17 
deaths, a mortality of 47 2 per cent The Type I mortality wmuld be un- 
affected There would be five cases of Type II infection with three deaths 
There would be four deaths among nine cases of Type III infection, a 
mortality of 44 4 per cent , and eight deaths among 17 cases of Group IV 
infection, a mortality of 47 per cent 
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Tig 3 Composite chait Cases 2, 3, 5, 6, 7, 8, 9, 10, 13, 14, 15, 16, 18, 20, 21, and 23 


It should be noted that, judging from the experience with this series of 
cases (cases number 12, 17, 19, and E), this serum given intravenously 
seems to have no anti-bacterial activity against pneumococci that have gained 
access to the pleural sac 

In the early days of the study serum was given at six-hour intervals 
Later the interval was reduced to four hours with, we believe, better results 
The number of ampoules given varied from one to twelve, the majority of 
cases receiving eight ampoules Chill reactions were frequent in the early 
cases following administration of the first allotment of serum received, none 
of which, however, proved serious Since that supply was exhausted such 
leactions have been remarkably rare Serum sickness of the usual typ^j 
characterized by urticaria, joint pains, and low-grade fever occurred ap- 
proximately one week after administration in 14, or 56 per cent, of the 25 
cases which recovered 

As the most striking effect of the administration of this serum thus far 
observed appeared to be a prompt, prematuie defervescence, a composite 
chart (figure 3) was prepared by plotting the average daily temperature, 
pulse, and respiiatory late m 16 cases (cases number 2, 3, 5, 6, 7, 8, 9, 10, 
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13, 14, 15, 16, 18, 20, 21 and 23) lespondmg by crisis oi lapid lysis The 
curve begins with the records immediately preceding the first dose of serum ^ 

The question of whethei the outcome of the disease is influenced by the 
stage at which treatment is instituted cannot be answered from this study, 
since serum treatment was limited to cases admitted not later than the fourth 
day of their disease Furthei investigation is necessary to deteimme 
whether this type of serum treatment has value m cases seen late m the 
course of then infection The question of optimal dosage also requires 
further study 

Summary 

Experimental obseivations of various investigators have been cited 
which indicate that tlie efficacy of the conventional type-specific antipneumo- 
coccus horse serum is enhanced by the addition of heterophile antibody and 
antibodies which have the property of neutralizing toxic substances in pneu- 
mococcus filtrates 

Experience with the use of such a modified antipneumococcus serum in 
the treatment of a series of 32 cases of pneumococcus pneumonia in Pitts- 
burgh during the 1934 to 1935 season has been outlined and the results 
analyzed Comparison has been drawn between the results in this series 
and those in a similar series treated without benefit of serum administration 
While the series is relatively small and dogmatic conclusions therefrom as to 
effect on mortality are probably not warranted, certain deductions may, we 
feel, be reasonably drawn 

Conclusions 

1 Serum-treated cases appear definitely less toxic than those not so 
treated 

2 The febiile course of a large percentage of cases of pneumococcus 
pneumonia of all types treated with serum was prematurely terminated 

3 The efficacy of the serum m Type III and Group IV cases is par- 
ticularly striking as these infections have not been favorably influenced by 
the administration of the available conventional antipneumococcus sera 

4 Antipneumococcus horse serum modified by the addition of hetero- 
phile antibody and neutralizing antibodies for toxic substances in pneumo- 
coccus filtrates constitutes a promising new agent m the therapy of pneumo- 
coccus pneumonia 
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SOME FACTORS IN THE ETIOLOGY OF THE 
PSYCHONEUROSES - 


Louis Casamajor, M D , Nctv Yoi k, *¥ Y 

The first factor of importance m the understanding of the etiolog}’^ of 
the psychoneuroses is that the}’- aie not clinical states in the sense of diseases 
but rather they are states of mind These patients come to physicians for 
treatment, and then symptoms are usually referable to one of the bodily 
systems, but the physician must recognize that they repiesent not something 
which has happened inside the patient but something which has happened to 
the relationship of the patient to the Avorld in which he has to live Thus 
each psychoneurosis is an expression of the reactions of the individual to- 
ward certain factors of his life which he is unable to handle in a manner 
compatible with health 

One might well ask what has health to do with the leactions of a patient 
to his life’s problems^ It would have nothing to do with it were it not foi 
the fact that sickness may be an asset to the patient Sickness is incapacitat- 
ing surely and takes one to the doctor, but often sickness likewise may have 
an asset value in that it serves as an excuse that permits one to neglect to do 
things that would be required of one who is well The Monday morning 
headache of the child who has not prepared his home work is the prototype 
of many neurotic symptoms that may appear later in life — ^^vhen again the 
needs of existence appear to be too much for one to meet The asset ele- 
ment in many of the neurotic symptoms of adult life lies m the fact that 
they absolve one of the responsibility of acting like a normal healthy in- 
dividual W e pity the sick, excuse them from many things and afford them 
special treatment, and it is just this special treatment that the neurotic is 
searching for with his symptomatology 

AVithin the scope of such a papei it would be impossible to go into the 
psychology of the psychoneurotic symptomatology Here one can only 
draw the line, somewhat arbitrarily, between conscious, deliberate f abi ication 
of symptoms in which the patient himself does not really believe — which is 
malingering — and the unconscious assumption of symptoms in whose reality 
the patient stoutly believes — ^ivhich is neurosis Charcot expressed this 
distinction in his famous dictum “ The hysteric is a malingerer who docs 
not he ” This succinct sentence expresses all that I have space to say befoic 
I go on to etiological factors 

The raison d’etre then of the psjHioneui osis is the fact that it permits 
tlie patient to escape from complete responsibility foi himself Responsi- 
bility to others and to the woild in which ve live is in good measure the 
product of ciMluation The moie complex oui civilization the greatei aic 

* Presented it the Detioit meeting of the American College of Phjsicians, March 3 
1936 ’ 
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the lesponsibihlics of each individual membei One ma)’’ refei it, as Trotlu 
did, to the herd instinct , liiit whatever it is thci c can be no doubt that the 
aveiage man can not live m comfort and happiness unless he has the good 
opinion of those m whose company he lives his daily life We sum these 
factors up in the expi ession “ public opinion,” and each man must bask in 
some degree of that m ordei to preserve that good self opinion which is so 
essential to noi mal life 

The mores of the group may pi ess most heavily upon an individual, but 
neveitheless he feels he must confoim to them if lie is to hold his head up 
among his fellows Theic aic ideals m public opinion which most of us 
feel we must at least compromise with even if we aic not inclined to Con- 
form to them There are those who feel this way about leligious ideals but 
their number seems to have diminished m recent yeais Even where this 
diminution has occuiied not dissimilar ideals of an ethical and a social na- 
ture have taken then place with equal force Ideals of decency and honesty, 
of fair dealing and ” square shooting,” of loyalty and honor, of duty and 
that rather \aguc thing which is spoken of as ” social consciousness ” are 
just as potent as those other similar ideals which are based on worship and 
revel ence The taboos attached to these social concepts may not be violated 
unless one is sick, and neurosis is one of the sicknesses that permit it Not 
only must the violation not be in reality but it must not be even in the 
thoughts and wishes of the individual Of this he is frequently more afraid 
than he is of any possible inf i action in real life The former is quite as 
damaging to self respect and, because it has never reached any real expres- 
sion, It is all the more frightening and hence productive of neuiotic symp- 
toms 

Were life as simple as perhaps it should be, were all our motives as nobly 
inspired as we would like to have the world believe, no one would be beset 
with the soit of conflicts which foim the basis for the psj’-choneuroses Man 
IS a social animal, but he is not only that More fundamental than the social 
side of human life is the individual, selfish, egocentric side which expresses 
Itself in the doctrine of “ every man for himself and the devil take the hind- 
most ” that determines much more of human conduct than do the social, 
altruistic motives of which we like to boast This is the sort of conflict that 
calls for a resolution m eveiy one of us That resolution may be an adjust- 
ment of the personality compatible with health or, when it breaks down, a 
psychoneurosis The individual and the social aie often opposing foices 
which pull the erring human in many ways, and one, at least, of these ways 
leads to neurosis 

Man plays, at best, a dual role in many of his activities, and this would 
be of little consequence were it not for the fact that both ends of this duality 
are mutually incompatible The more incompatible the components of this 
conflict the greater is the possibility of the conflict eventuating m a neuiosis 
Such a conflict as that between man as a decent member of a civilized society 
and man as a mammal, or between man as an idealistic social being and man 
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as a greedy individualist, lequiies consideiable mental adjustment and adap- 
tation to reach a level of solution This solution may be one compatible 
with mental health — an adequate one such as most of us succeed m attaining 
and maintaining most of the tune — oi an inadequate one m which the need 
for sickness plays a part of varying importance Such inadequate solutions 
may be benign or malignant The benign reactions are those which permit 
the individual to lead something approximating a normal life even though a 
sick one, which is the psychoneurosis, while in the malignant reactions the 
patient has cast aside all pretense of a normal life to live in a world of his 
own fantasy, which is ps} chosis of the schizophrenic sort 

But we must confine ourselves to the psychoneurosis and try to outline 
some ot the factors which stand in conflict with the social man Primarily 
these are things of the instincts One runs the risk of treading on debatable 
giound when one speaks of instincts So much has been said and written 
on this subject that one can find a plenty of opinion either to establish oi 
deny the importance of these primitiv'e motives This is not the place to 
indulge in such a controversy We must assume merely that there are 
trends in human and other animal life which are not learned and which aie 
common to most of the members of a species By instincts one need mean 
little more than this 

It is convenient to divide instincts into two gioups (1) instincts of self 
pieseivation, and (2) instincts of preservation of the species The foimei 
may be called the ego instincts and the latter the sexual instincts In the dis- 
cussion of the etiology of the neuroses the sexual instincts have played a very 
prominent role Perhaps this may have been too prominent, but it is doubt- 
ful if this could be the case It is doubtful if there exists in animal life a 
force more potent than sex In defining sex one must not restrict the defi- 
nition to those physical activities which tend to eventuate in the preservation 
of the species The term sexual must cover all of those activities, physical 
and mental, which appertain to the phenomenon of human mating Nothing 
IS more interesting to the majority of the human race than this, and nothing 
occupies human thought to a greater extent Plato’s description of the 
sexual urge as “ an imperious head-strong power ” is as accurate today as 
ever It is the motive most fitting of all to come m conflict with tlie 
ideals of a self conscious, repressed society It is true tliat improper 
handling of sexual urges in a mind-bound society by inadequate individuals 
brings to us the majority of our psychoneuroses, but all psychoneuroses aie 
not based upon sex 

The other instinct of self preservation is just as capable of producing 
psychoneurotic reactions when impropeily handled as is the sexual, and it is 
of this group especially that I wish to speak The instinct of self preserva- 
tion IS often of even less respectability than is the sexual It tends to ex- 
press Itself in motives that may have even less of social value than the other 
Such egocentric motives as fear and greed are potent forces in all of us but 
they are never pretty things Most of us are even more ashamed of them 
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than we aie of oui sexual uiges Potent they are in individual life, but on 
the social plane they aie frequently shameful, hence the} are ideally fitted to 
foim the basis foi that soit of conflict m the personality that leads to neu- 

lOSlS 

Feai IS a normal component of animal psychology It is a direct ex- 
pression of the instinct of self pieservation Not only is there feai of 
death which is but an expiession of the wish to live, but there aie other 
fears which constantly beset the individual in a civilized society Fear of 
injury, fear of exposure and of shame, fear of loss of position and respect, 
fear of the futuie, both here and hereafter, and feai of the loss of the feeling 
of peisonal security are quite as competent causes of the psychoneui osis as is 
anything m the sexual life Life is necessary for man, but even moie 
necessary often, for civilized man, is comfoi table life which is not possible 
without a high opinion of himself and an adequate measure of approval from 
public opinion 

Greed is another motive all too human Frequently we like to call it by 
other more euphonious names especially when w'e see it in ourselves It is 
difficult to appraise it accurately because it is so unn ei sal, and even when one 
sees It m very pure form, such as in some of the litigation and compensation 
neuroses, one does not like to call it by its real name Maybe I should not 
use the word if I feel it calls for so much defense, but I know of no othei 
that expresses so much of what I mean 

If this were all to the ego plane neuioses, just feai and greed, the problem 
would be simple indeed, but many othei motnes enter into the make-up 
Euphemism and hyperbole play as impoitant a pait in the etiology of the 
psychoneurosis as they do in the symptomatology Self-respect which is 
often only another name for conceit, justice which is often indistinguishable 
from revenge, and the desire for secuiity which may be but a form of in- 
dolence may, any or all, enter into the causation of the ego neurosis and cloud 
the understanding of it with teims that aie difficult to define And when a 
money value can be placed upon the neurosis as in the compensation neurosis, 
and legalistic considerations enter into its interpi etation, one is faced with a 
psychological problem of such complexit} that simple direct thinking becomes 
well nigh impossible 

I had hoped m this paper to describe these ego-plane neuroses in which 
sexual factors play little if any pait They have been described as “ situa- 
tion neuroses ” in an attempt to express the idea that situations in the en- 
vironment of the patient play the more important role m the etiology This 
is not altogethei the case, for while it is true that external considerations 
hold a prominent place m the causation, yet the peisonahty of the patient 
and his instinctive ego urges really do the work of formulating the neuiosis 
just as they do the neuroses of sexual origin 

We saw the ego neuroses m their simplest and truest form m the war 
neuroses — the so-called “ shell shock ” of the World’s War Back of all of 
them lay the good old human mechanism of fear — that fear w'hicli \ve all felt 
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neai the fiont Some of these cases appeared m camps m this countiy and 
others m Fiance at any point up to the front The clinical pictiiie was the 
same no mattei where they were seen, for the primaiy cause was the same — 
feai, which hit different men at diffeient places 

In civil life we have as fiequent ego-plane neuioses the compensation- 
litigation neuroses with which you are all familiar Usually these follow 
injuiy of some soit and hence aie known as “traumatic neuroses ’’ The 
nature and seveiit}^ of the iiijuiy have nothing to do with the make-up of 
the neuroses The one point they all have in common is that the injury is 
compensable I have yet to see a patient with a ti aumatic neurosis which 
lesulted from an injury sustained while woiking for himself 

In business life today ego-plane neuroses not infrequently develop The 
piesent business depression is responsible in a way for some of them, but 
the ego motives of greed and fear of peisonal and financial insecurity still 
form the foundation stones of the etiologj’^ It is interesting to note that the 
depression has not materially increased the numbei of our psychoneurotics 
This IS especially true of those people who are on relief They have hit the 
bottom and have nothing left to fear Life can become nothing but better 
for them, and on a ground work of such a psychology, psychoneurosis can 
not find soil to grow They may become dulled and discouraged or they 
may become social radicals but the psychoneurosis is not a part of then 
reactions It is usually those who still have hopes of surmounting their 
difficulties and eventually triumphing who hold in their makeup the capacity 
for psychoneurosis This is especially true when compensation factors 
occupy a place m the general life picture The following cases may illus- 
trate some of the points which I have been tiying to make 

Case Reports 

Case 1 J M , aged 58 This man, an uneducated Russian Jew, was brought to 
this country while still a small child and had been earning his own living since he uas 
eight years of age As a boj he went into the clothing business and worked his wav 
up until he owned his oivn factorv He prospered and says he made a great deal of 
money, and during this time he took out a large amount of life and disability insurance 

In 1927 he began to feel badh but kept on wnth his woik because he had alwajs 
been a hard worker and knew of nothing else to do He lost considerable w eight and 
finalh’^ “ collapsed ” at his place of business When examined by Ins doctor he was 
found to have diabetes , under treatment he improved For the first few months 
he w'as able to spend only an hour or so a day at his work, and as a result his business 
suffered Bj 1929 his business was in such bad shape that he decided to close it out, 
w’hich he did without going into bankruptcy, paying his creditors in full It is of 
interest to note that during these years of considerable incapacity he nevei made any 
claim upon his insurance company for compensation although he was clearly entitled 
to It He felt secure in regard to the future and Ins ability to earn his living at his 
trade without i elying on compensation In 1930, after he had closed out his business, 
he took a position as i salesman W'lth another clothing hrm and did well He con- 
tinued to woik haid, and his eiiiploveis were sufficiently satished with him to renew 
Ins contract when it expiied Then something happened to business He saw it 
melting away before Ins e>es He had alwaj’s been able to make good adjustments 
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in a world of good business, bul he could find nothing to live hy in a woild of no 
business 

In June of 1931 he had \\hat he dtsenbes as a "breakdown ” Pie began to have 
headaches, pains all over, dir/iness and general weakness These symptoms became 
gradually worse until he had to give up his W'ork after a few months When I saw 
him in 1933 his complaints w'erc dirtiness, easy fatigability, headache, pains in his 
arms and legs, insecure gait and station and insomnia The neurological examination 
was entirely negative He was receiving disability compensation at the late of 
$500 00 a month 

It w'as obvious that this man w'as sufifcring from a psychoneurosis and not from 
any organic disease of the nervous S 3 'stem The question of how' much incapacity he 
had IS a difficult one to answ'er unless one could define “ incapacity ” He had no 
means of support except his compensation, and if this were withdrawm he probably 
could not find enough business to do to support him Support was dependent on his 
being incapacitated He could not do any w’ork because he thoroughly believed he 
could not w’ork If his business would pick up he would probably be glad to get into 
it again and then w'ould not need compensation The fact that he did not ask for com- 
pensation when he w'as organically incapacitated with his diabetes proves that he w'as 
not of the sort of personality that malingers His neurosis wms caused by the business 
situation in wdiich he found himself plus the compensation which gave him security 
and paid him well for staying sick 

Case 2 J C , aged 47 This w'as an agitated, depressed looking man w'ho came 
in complaining that he could not rest, that he worried all the time and felt a fog in his 
head In oidei to understand the condition one had to go back into the history to 
learn something of the background of this man’s development He had been born in 
Italy, the eldest of 10 children At 16 years of age he came to this country and im- 
mediately w'ent to woik He always woiked hard during the day and attended night 
school until he was 20 years of age He w'as interested only m his work and his 
family and took his responsibilities very seriously He supported his mother and 
helped his nine younger brothers and sisters to get an education, one of w'hom grad- 
uated from medical school After his marriage he devoted himself to his family, 
and his only interest was in making money for tlie support and education of his 
children 

He prospered in the contracting business and built a number of houses, some of 
which he owned Previous to the stock market crash of 1929 he owned two fifty- 
family apartment houses and six tw’O-family houses as well as other property Then 
came the crash of October 1929, w'hich was the beginning of his troubles He was in 
the market pretty heavily and w’hen stock prices fell he wanted to sell out all his 
holdings, but his bankeis and his brokers insisted that he hold on to them They 
kept constantly calling on him to put up more money and this he did until he had no 
more left From being a man of considerable property and a comfortable income he 
W'as reduced to absolutely nothing except the $130 00 a month disability compensation 
he received from an insurance company Then he became depressed and agitated and 
constantly walked up and dow’n in his home saying he did not know w'hat he w'as 
going to do At times he w'ent around to liis bank and complained to the officers that 
they had not treated him fairly, and they would send foi his family to come and get 
him On one occasion they called in the police to remove him 

He continued his w'orrying, slept badly and talked continuously about what fate 
had done to him In October 1931 he was placed in a State Mental Hospital where 
he remained foi a j'eai There he lost w'eight and did not improve mentally When 
he returned to his home he w’as calmer but his general mental condition was un- 
changed 

The neurological examination was entirely negative Psychiatrically he appeared 
depressed and somewhat indifferent and he talked only of the past and of his losses 
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His stream of mental activity was somewhat underproductive He did not show any 
persecutory trend except that he felt he had lost his money as much due to bad advice 
of bankers and biokers as to anything else, which undoubtedly was not a delusion 
His orientation and memori" were normal 

This man was suffering from a sjuiiptomatic depression of a psjcho- 
neurotic soit which is quite understandable when one thinks of what he had 
been through It is not difficult to undei stand the make-up of this depres- 
sion but It IS not quite so easy to see what the outcome will be As he is at 
the present time and as business is at the present time he is undoubtedly 
completely incapacitated Whether he is peiinanently incapacitated oi not 
probably depends much nioie on business conditions than upon himself 
Should business pick up and this man be able to boriow some money, build 
houses and rehabilitate himself there is a good chance that he would recoici 
completely If prospeiity does not retuiii soon it is doubtful if he will eACi 
again be a pioductive member of society 

If one could consider this man alone and not the social, economic and 
business situations, one would say that there was nothing in this man to 
incapacitate him However, one must appieciate the fact that he is living 
m the world as it is toda}-, and from that point of view one must say that this 
man is thoroughly incapacitated at the present time for living m the kind of 
a woi Id we have in this country toda} The compensation he receives is all 
the secuiity he has at present If that were taken from him he would most 
likely go into a deeper depression from which lecovery would be most doubt- 
ful 

These two cases summarize much better than I can expiess otherwise 
the points I have been trying to make in this presentation 



SOLITARY ULCER OF THE ILEUM AND ULCER OF 
MECKEL’S DIVERTICULUM 

B) Philip W Brow n, M D , F A C P , and John nrj Plmblrton, M D , 

Roclialci , Muincwia 

Reports on solitary ulcei of the ileuin and on ulcer of Meckel’s dneitic- 
ulum indicate such difficulty in diagnosis, as well as such high surgical 
mortaht} that we are endeavoring to present a cleaiei conception of the 
pioblems piesented by these two conditions 

Iheie are several excellent repoits in the Ameiican htciature on hemoi- 
ihage and perfoiation attributable to ulcer in oi neai a Meckel’s dnerticulum, 
but little has been written on solitarj ulcer of the ileum In the foreign 
literature is the papei of Oudaid and Jean, wFo collected reports of 56 cases 
(37 of ileal ulcer and 19 of jejunal ulcei ) in w'hich they noted a 50 per cent 
inoitahty among patients whose ulcers rvere recognized and operated on, 
while the mortality was 100 pei cent if the ulcers had peifoiated, or if thej 
w'eie not found at operation, oi if opeiation was not undertaken Aschnei 
and Kaiehtz leviewed 32 leported cases in which an ileal ulcer was situated 
at the mouth of a Meckel's diverticulum, with 11 deaths m the 32 cases 
(34 -f- pel cent mortality) Even relative to ulcer of Meckel’s divertic- 
ulum, with 01 without localized evidence of inflammation, Johnston and 
Reunei found repoited four deaths m 32 cases (12 per cent mortality) 
In some repoits ileal ulcer has been confused with what is now recognized 
as regional enteritis Recently we ha\e become more aleit to the possibilit) 
of this nonspecific inflammatoiy lesion of the small bowel and as a result 
we have encountered an increasing number of such cases in the past three 
years It is only by clinically sepaiatmg these various lesions, one from 
the others, that diagnostic accuracy m diseases of the small bow^el can be 
improved Knowledge that such conditions may exist serves to stimulate 
development of diagnostic criteria and finally efforts toward working out ot 
the etiology The importance of thinking of ileal ulcer or of ulcer m 
Meckel’s diverticulum, in contradistinction to regional enteritis, lies not so 
much m diagnosis as m surgery, usually, the area of enteritis is readily 
located whereas an ileal ulcer may be accompanied by so few signs of peri- 
toneal involvement as to be found only by very careful exploration of the 
bowel 

Our study is based mainly on the surgical records of 10 patients who 
had sohtaiy ulcer of the ileum and of eight patients who had ulcer of 
Meckel’s diverticulum There are many points common to both conditions 
but It IS simpler to discuss them separately In addition, we have obtained 
data from records of necropsy 

* Presented at the Detroit meeting ot the American College of Physicians, March 2 , 
1936 

From the Mato Clinic, Rochester, ^timiesota 
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Solitary Ulcer or the Ileum 

There should be more reports on ileal ulcei than now are available The 
feeling has existed that it is futile to diagnose lesions of the small bowel, 
and there has been a tendency to advise either to " observe further ” or to 
“ exploie the small bowel ” In diagnosis of chronic obstructing lesions, the 
1 oentgenologist has been of much assistance But ileal ulcer is a clinical 
problem, roentgenology, as well as laboratory aids, has been chiefly of 
negative value in ruling out other conditions The one exception, relative 
to laboratory aids, is detection of occult blood in the stool, which, if proper 
precautions are observed, is of real diagnostic value 

In reviewing the records of necropsy of The Maj'O Clinic for the past 
15 years, data weie found on only one case in which death had been caused 
b} perforation and bleeding of an ileal ulcer This patient, a paretic, was 
in a hospital for the insane, and was apparently in fair physical health until 
he complained of vague abdominal pain which culminated abruptly, in 24 
hours, with a rapidly fatal hemorrhage from the bowel At necropsy an 
ulcer was found in the ileum, 80 cm fiom the ileocecal valve In examina- 
tion of three other subjects, who had died of debilitating oi infectious dis- 
eases, a small superficial ileal ulcei was found but seemed to be only inci- 
' dental In examination of a fifth subject, who had died following ileosig- 
moidostomy, an ileal ulcei was found six inches (15 cm ) from the ileocecal 
valve This patient had been operated on in the “ pre-hver daj-s ” in the 
hope of benefiting his pernicious anemia by excluding the colon Apparently 
similar ileal ulcers, either single or multiple, have been obseived occasionally 
in examination of subjects who had died of pernicious anemia, aplastic 
anemia or leukemia The records of necropsy disclosed only one case of 
solitary jejunal ulcer, excluding the cases in which jejunal ulcers were asso- 
ciated with antecedent gastroduodenal operations This one case was that 
of a patient the primaiy cause of whose death was Hodgkin’s disease and 
who also suffered from psoriasis At necropsy, a perforating jejunal ulcer 
was found which contributed to the final outcome (These five cases are 
not included in table I ) 

Among our surgical records we have found none of a case of solitary 
jejunal ulcer not associated with gastric surgery In their comprehensive 
review, Oudard and Jean discussed 53 cases of ulcer of the small bowel 
which they had collected from the foreign literature and added three of their 
own They found 37 cases of solitary ileal ulcer and 19 of jejunal ulcer 
Barber, in 1926, reported a case of acute perforation of a jejunal ulcer m 
which successful operation was performed Other than this case, there is 
very little that we can find in the American literature on jejunal ulcer 

Clinical Notes The 10 patients included in our clinical study of solitary 
ulcer of the ileum (table 1) consist of seven males and three females Fom 
of tlie patients were 24 to 28 years old, one, 35 , three were 43, 47 and 47, 
respective!}, and two were 58 Their symptoms covered a period of from 
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seven months to 18 years with an aveiage of moic than six years In seven 
cases the first symptoms were model ate to se\ere attacks of abdominal pain 
which was situated in the lowei pait of the epigastiium, around the um- 
bilicus, 01 111 the light lower quadiant The pain was desciibed as cramping, 
colicky, 01 as a deep, bursting pain usually accompanied by nausea and 
vomiting The degree of pain eientually was found to be i elated to the 
degree of inflammation and obstruction In five cases the pain extended 
into the small of the back oi to the legion between the shoulders In addi- 
tion to the attacks of pain, theie was an iiiegular type of dyspepsia which 
had vague features of peptic ulcei, cholecystitis, oi appendicitis Taking 
of food sometimes initiated the distress, or again seemed to relieve it, while 
alkalies affoided no constant lelief One patient related that his appendix 
had been removed without improvement lesulting Anothei had undergone 
abdominal exploiation, but the abdomen had been closed again, a report had 
been given the patient that thei e was a mass in the lower i ight portion of the 
abdomen, and anti-syphihtic tieatment had been advised A third patient 
said that cholecystostoniy had been of no a^al] A fourth, in whose case 
splenic anemia had been diagnosed, leceived no benefit from splenectomy 
Of three patients, whose earlier symptoms weie pallor and weakness, two 
had passed black, tairy stools, while the most anemic patient had not been 
aware of gioss loss of blood from the bowel One of these three eventually 
had attacks of lowei abdominal ciamp associated with nausea and vomiting, 
although the other two had only mild distention from gas, with no symptoms 
of moment other than the anemia 

Undoubtedly the sti iking symptom in six of the 10 cases was the severe 
secondaiy anemia, which was evidenced b}”^ a concentration of hemoglobin 
langing from 20 to 55 pei cent and a number of eiythrocytes ranging fiom 
2,700,000 to 4,370,000 pei cubic millimeter of blood The stools of all six 
patients were found to give a positne test for occult blood Four had been 
aware of bleeding from the bowel, but of greater moment are the two, the 
value for whose hemoglobin was 20 per cent and 30 per cent, respectively, 
who had not known of any loss of blood In examination of three patients, 
associated splenomegaly was found and this led to the possible diagnosis of 
splenic anemia , one of the patients as has been noted above, had undergone 
splenectomy 

In all instances, aside from anemia oi blood m the stools, the laboiatory 
data were negative 

Sntgical Findings Suigeiy, foi the type of ileal ulcer that we have 
encountered at the clinic, has had a moie favorable outcome than that related 
in other reports which have been based on a series of cases in which the pre- 
ponderance of ulcei s has been of the peiforatmg type In our 10 cases, 
there were two postoperative deaths attiibutable to peritonitis secondary to 
the surgical difficulties but not attributable to preexisting general peritonitis 
In both fatal cases, that portion of the ileum which contained the ulcer had 
been resected In four of the cases m which the results were successful 



1690 


PHILIP W UKOWN AND J DEJ PEMBERTON 


lesection was pel formed, while m the remaining four, anastomosis around 
the obsti ucted portion sufficed to effect cure In one of the latter four cases, 
the patient remained well foi seven oi eight years, at the end of which period 
hei physician lepoited that she was again suffering some abdominal diffi- 
culty, the exact natuic of which is not known to us 

Notes on Pathology In nine of the ten cases the ulcer was situated 
fiom 2 to 36 inches (5 to 91 cm ) proximal to the ileocecal valve In the 
tenth instance it evas estimated to be m tlie ileum about half way between the 
duodenum and the cecal end In nine of the 10 cases there was more or less 
evidence of dilatation and thickening of the ileum proximal to the ulcer In 
none of the cases was there record of enlarged lymph nodes in the mesentery 
Of the SIX specimens available for microscopic study, three (figures 1 and 2) 
were described as merel}' “ subacute simple ulceis ” about 1 cm in diameter, 
while the other three were classified as “ annular constricting ulcers ” 
(figures 3 and 4) In one of these, much lymphoid tissue was noted but m 
none was any heterotopic tissue found Evidences of tuberculosis were not 
found The significance of these pathologic findings lies chiefly in the fact 
that it IS a simple ulcer of the small bowel which may produce bleeding, per- 
foration, or obstruction just as is true of peptic ulcer All of the six ulcers 
of the patients who had been bleeding were resected, whereas in four cases 
the element of obstruction without demonstrated hemorrhage or anemia led 
to the simpler procedure of lateral anastomosis around the obstructing por- 
tion 

In tAvo cases the ulcer Avas situated in the ileum, at the mouth of a 
Meckel’s diverticulum, Avhich raises the question if the ulcer Avas related to 
possible heterotopic mucosa in the dn^ei ticulum, such as AA^as reported in the 
comprehensive study by Aschner and Karehtz They reported tAvo cases m 
AA'hich the patients AA’^ere infants and found in the liteiature leports of 21 
other cases in Avhich gastric mucosa AA'as present in the diverticulum, also 
they included 12 additional cases, in Avhich, hoAvever, microscopic study of 
the diverticular mucosa had not been made They postulated that since 
gastric mucosa of Meckel’s diverticulum can secrete acid and ferments, 
stimulation of this heterotopic mucosa may be a factor m producing the ileal 
ulcer In our case 7 (table 1 ), examination of the diverticular mucosa gave 
no evidence of the presence of gastric mucosa (figure 5) but only ileal 
mucosa In case 9 (table 1) there AA'as likeAvise only ileal mucosa, Avhich 
gave CAU deuce of chronic inflammation and subacute superficial ulceration 
Although these ai e the only cases m our series in Avhich Meckel s divertic- 
ulum occurred, it does seem as if the ileal ulcer was the chief lesion and 
the diverticulum was merely incidental This evidence is not offered as 
against the possible relationship of heterotopic gastric mucosa to an ileal 
ulcer at the mouth of the diverticulum but merely to justify these tAVO par- 
ticular cases as examples of solitary ulcei of the ileum 

From another angle, and anticipating the second section of our paper, 
none of the eight patients aaEo had inflamed, hemorrhagic Meckel’s divertic- 
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ula had ulcer of the ileum although in five of the eight cases, gastric mucosa 
was found m the diverticulum Hence, m our cases in which gastric mucosa 
was found in the diverticulum an ulcer had not developed in the adjacent 
ileal mucosa 



Fig 1 (Cnse 6, table 1) Subacute, simple ulcer of ileum, measuring 1 by 1 cm 



Fir 2 (Case 8, table 1) Subacute, simple ulcer of ileum, measuring 2 5 bv 1 S cm 
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Comment Ihc pioblem of solifaiy uJcei of the ilcum has been tersely 
stated by Moiroud “ Its pathology is obscuic, its symptomatology is in- 
definite, and often pcifoiation with peritonitis is its fiist leveahng sign” 
Concerning our few cases, the last phrase could be changed to read, “ and 
often secondaiy anemia with oi without abdominal pain is its first revealing 
sign ” 




Fig 3 (Cnse 10, tabic 1) Subacute, con<;tncting', annular ulcer of ileum 

The various theoi les that have been advanced in explanation of the cause 
of peptic ulcei have been brought forth for solitary ileal ulcer but with no 
better conclusion relative to the one than to the other In 28 cases of per- 
forated ileal ulcer, Oudard and Jean noted that six of the patients had suf- 
fered severe abdominal injury and seven had undeigone severe stress just 
prior to the onset of symptoms No such history was obtained in our cases 
although there occurred no cases of acute perforation 

It is strange that the lower end of the ileum is, second to the duodenum, 
the most vulnerable portion of the small bowel It is known that an ileal 
ulcer may develop when the eiror has been made of utilizing a loop of ileum 
rather than one of jejunum in the establishment of a gastro-enteric stoma 
Likewise, most of the Meckel’s diverticula are in this last 3 feet (91 cm ) of 
ileum All but one of 12 ileal ulcers (two seen at necropsy, not included 
m table 1, and 10 at operation) were found m this segment Is it possible 
that this portion is more \ ulnerable because the gradient of the entire bowel 
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IS lowest at this point ^ ^ May hetei olopic tissue exist m the ileum as it does 
in some Meckel s divei ticula^ While this theory has been suggested, it does 
seem logical, as one would expect, that the ulcer should heal spontaneously 
after destiuction of the hetei otopic cells and that it should not persist as a 
chronic ulcer 



Fig 5 (Cise 7, table 1) Ulcer in ileum at mouth of a Aleckel’s diverticulum which 

contained ileal mucosa 

Another quei} is the following Why is bleeding so common m these 
cases ^ Although ten cases aie too few to permit of any conclusions, yet 
ceitainly secondary anemia was the striking symptom in two-thirds of this 
number Also, how can one explain the associated splenomegaly which was 
piesent m three of the six cases in which bleeding occurred and which also 
was noted in two of the eight cases in which there were bleeding ulcers of a 
Meckel’s diverticulum 7 No patient gave any evidence of hepatic damage, 
nor would there seem to have been enough infection m the ulcer to pioduce 
infectious splenomegaly Dragstedt reported the case of a boy 17 years 
of age who was found to have an ileal ulcer at the mouth of a Meckel’s 
diverticulum, in this case splenomegaly was noted but shortly disappeaied 
after resection of the bleeding ulcer The patient who has secondaiy anemia 
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usually IS not found to have splenomegaly although it occasionally occuis in 
association with the piimaiy hypochromic anemia of women We have 
the impression that secondary anemia as a result of long-continued loss of 
blood fiom the bowel may produce splenomegaly Our data are not suf- 
ficient to suppoit this but it may be that the size of the spleen has not been 
carefully noted in all cases Even though splenomegaly may occur only in- 
frequently, it IS important to bear in mind so as to avoid making a diagnosis 
of splenic anemia and theieby lead to splenectomy The rule of examining 
a series of stools for occult blood should help prevent this error Experi- 
mentally,' splenomegaly has been produced as a result of chronic loss of 
blood from the gastrointestinal tract, myeloid metaplasia of the spleen was 
found to have occuried This would seem analogous to the findings m our 
five cases m which splenomegaly occurred 

Ulcer or Meckel’s Diverticulum 

The incidence of Meckel’s diverticulum is about 2 pei cent, with males 
predominating in a ratio of 2 1 The number of diverticula which produce 
symptoms is not easy to estimate They may be a factor in obstruction, by 
invagination with resulting intussusception, by producing a twist or by en- 
snaring a loop of bowel, especially if a remnant of the vitelline duct remains 
Others of these diverticula may undergo inflammatory change with resulting 
hemorrhage or perforation Johnston and Renner collected the data on 78 
cases of this type There was microscopic proof of heterotopic mucosa 
in the diverticulum in 64 cases, in 50 of which definite ulceration was present 
In the remaining 14 cases there was gross evidence of ulcei but microscopic 
examination was not made Three-fourths of the 50 patients vho had ulcers 
had suffered from bleeding from the bowel, and three-fifths of the 50 gave 
evidence of varying degrees of perforation 

Our knowledge of this condition is again obtained from records of 
operation and of necropsy Data concerning the latter are not included in 
table 2, but from study of them Carlson has just completed a thesis on 
Meckel’s diverticulum which covers the experience of the past 10 years His 
study concurs with previous reports as to the incidence of 2 per cent and as 
to the 2 1 ratio of males to females In 27 6 per cent of his 152 cases 
heterotopic tissue was found Mucosa from various parts of the gastroin- 
testinal tract was found in any and all combinations, or identification was 
made of a single type of mucosa from some one part of the tract from the 
cardia to tlie colon , one diverticulum even contained only islets of Langer- 
hans In none of the 152 cases was there evidence of ulceration, nor was 
the diverticulum related to the cause of death 

In surgical recoids of the corresponding 10 yeais 85 cases of divertic- 
ulum were noted In 30 instances the surgeon merely recorded the ab- 
normalit)'^ as an accidental finding and the pouch was not removed In 47 
of the 55 cases in which diverticula were resected, there uas reason to think 
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that the diverticulum might be related to the patient’s complaints These 
diverticula vaned fiom the definite type, such as a laigc pouch filled with 
haid feces and impacted m the pelvis, to the smallei, moie innocent appear- 
ing off-shoots, lesembhng segments of noimal ileum, which were removed 
in the comse of eliminating all possible sources of trouble Kernohan, of 
the Section on Surgical Pathology, has studied for us this group of 47 di- 
verticula Tie reported as follows normal ileal mucosa, 15 cases, inflam- 
matory ileal mucosa, 22 , excess lymphoid tissue m ileal mucosa, 1 , excess 
lymphocytes in ileal mucosa, 1 , gastric mucosa with acid cells, 3 , and gastric 
mucosa (one containing carcinoma), 5 

These data would not suggest that divei ticula which contain heterotopic 
mucosa aie more likely than others to undergo inflammatory change As 
previously has been noted, Carlson found 27 6 per cent of healthy heterotopic 
tissue in otherwise normal diverticula while in this smallei group of 47, 
which were removed because possibly they explained the patients’ symptoms, 
only 16 per cent contained heterotopic tissue Probably of considerable 
importance is the group of 22 patients in which varying degrees of inflam- 
matory reaction Avere observed This will constitute part of a further study 
in our endeavoi to learn moie about the symptomatology and diagnosis of 
diseases of the small bowel 

Clinical Notes The remaining eight cases of the 55 (table 2) aie those 
of particular interest because they were chaiacteiized by secondary anemia 
and bleeding from the bowel These are the eight cases mentioned in the 
intioduction to this paper Johnston and Renner found that 89 per cent 
of then 78 patients were 16 years of age or less Although our group of 
eight cases is far too small to be comparable, yet it is of some clinical im- 
portance to note that half of the patients weie more than 20 jears of age 
(22, 30, 34, and 61 years), while the others were less than 16 years of age 
(15, nine, seven, and six years) The usual duration of symptoms was 
about the same m this group of cases as m those of ileal ulcer, ranging 
from four months to 24 years, although the average duration m the cases of 
diverticulum was higher (about nine years) , the increase m the aveiage 
duration is accounted for by the one patient who had some vague symptoms 
for 24 years but had not been ill enough to warrant operation until the 
lecent development of more acute distress 

Bleeding from the bowel was the striking and constant finding in all 
eight cases, although on admission the blood count was noimal in two be- 
cause bleeding had not occurred for some time Three of the eight patients 
made little or no complaint othei than of weakness and of a history of daik 
to tany stools It will be recalled that in three of the 10 cases of ileal ulcer, 
anemia and weakness were the early oi only s>niptoms of trouble 

In addition to the intestinal hemorrhages, five of the eight patients had 
suffered from attacks of abdominal pam One located the pam in the epi- 
gastrium, one, across the lower part of the abdomen and around the um- 
bilicus, and a third had pam m the right lower abdominal quadiant In two 
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cases, pain was recorded only as “ attacks of severe abdominal pain ” In 
three of them, the pam was explained at operation as probably being at- 
ti ibutable to partial obstruction, and in these cases nausea and vomiting had 
occurred 

Results of physical examination and laboratory findings were again 
meager, just as in the cases of ileal ulcer In most instances, roentgenologic 
studies of the stomach and colon were made and, of course, abnormality was 
not found Examination of the blood furnished one of the two objective 
positive findings and m six cases revealed secondary anemia of an extent 
depending on how recently hemoiihage had occurred For no appaient 
leason the stools were examined for occult blood m only two cases and the 
test was positive m both 

Careful study of these eight patients, togethei with the apparent ex- 
clusion of disease of the upper and lower ends of the digestive tube, of a 
splenohepatic syndrome, and of blood dyscrasia, led to a fairly accurate diag- 
nosis of " lesion or obstruction of the small bowel ” in three instances and to 
an even moie accurate opinion m thiee more that a Meckel’s diverticulum 
probably was present In case 7 (table 2) duodenal ulcer was held to be the 
most likely diagnosis and, in case 6 (table 2), subacute appendicitis 
Neither of the last two was a giave error, as it was realized that surgical 
indications were piesent It often has been emphasized that frequently it is 
impossible to be sure of the diagnosis, but of far greater importance is the 
nicety of judgment required to determine that a condition is surgical This 
in turn, emphasizes the responsibility of the surgeon to be prepared for, and 
to look for and to cope with, an unusual condition if all is not as was antici- 
pated preoperatively 

As previously has been noted, the puzzling associated splenomegaly in 
two of the eight cases is of much interest In one, hemonhages had oc- 
cuned 12 years prior to operation but no further gross bleeding was ob- 
served for the succeeding nine years In the other case, gross bleeding had 
been noted for only the eight preceding months On admission the concen- 
tration of hemoglobin was 66 per cent and 37 per cent, respectively Prob- 
ably the same explanation for the splenomegaly holds in these two cases as 
held in the three cases of ileal ulcer in which splenomegaly occurred 

Surgical Measmes and Results At operation tlie diverticulum in four 
cases was 10 to 36 inches (25 to 91 cm ) proximal to the ileocecal valve, in 
the remainder the site was not specified In all, the diverticulum was re- 
sected and the ileal defect closed In two cases, entero-anastomosis seemed 
advisable, for closure of the defect pioduced undue nan owing of the lumen 
No deaths occurred and these eight patients had not had further trouble at 
the time of writing of this paper 

Notc<; on Pathology Microscopic study of these eight diverticula re- 
vealed the following (1) gastric mucosa with diverticulitis, (2) gastric 
mucosa with chronic inflammation, (3) gastric mucosa with inflammation, 
(4) diffuse diverticulitis with gastric mucosa but without acid cells, (5) 
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polypoid gastiic mucosa and at its base a shallow, ulceiated area 5 mm in 
diametei (figure 6) , (6) ileal mucosa with marked inflammation of the 
diverticulum, (7) jejunal tissue, and (8) diverticulitis with ileal mucosa and 
ulceration of the entire mucosa 

Again, one is dealing with too few cases to permit conclusions, but it 
may be more than coincidental that five of these eight patients who suffered 
from intestinal hcmorihagcs were found to have inflammatory gastric 
mucosa in the divei ticulum, and the dnerticulum of one othei contained 
jejunal mucosa 



Fig 6 (Case 5, table 2) Meckel’s diverticulum containing polypoid gastric mucosa, with 

ulcer at the base 

Summary and Conclusions 

In none of 10 cases of sohtai} ulcei of the ileum vas theie found an as- 
sociated Meckel’s diverticulum containing gastric mucosa which might have 
been a factoi m producing the ulcer Of eight cases of inflammator)', 
hemorrhagic ulcei ation of a Meckel’s divet ticulum, m five gastric mucosa 
was found m the diverticulum and m one, jejunal mucosa Possibly hetero- 
topic mucosa is moie likely to be found m cases in which bleeding is a fea- 
ture In contrast, in 47 additional cases in which a diverticulum had been 
lesected, bleeding did not occur and only eight diveiticula were found to con- 
tain gastric tissue In 12 of the 18 cases theie were sufficient clinical data 
to justify a preopei atn e diagnosis of a lesion of the small bowel In three 
othei s the element of obstiuclion was outstanding and led to a diagnosis of 
intestinal obstiuction In two cases the condition was mistaken foi peptic 
ulcei and m one, for subacute appendicitis 
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Although definite clinical diagnosis is impossible, yet unexplained second- 
aiy anemia associated with a history of intestinal bleeding or with blood m 
the stools, and associated with roentgenologic evidence of a normal stomach 
and colon, should arouse the suspicion that there is an ulcer m the ileum or m 
a Meckel’s diveiticulum Although attacks of niidabdommal pain are cus- 
tomary, yet they may not occui These observations should be sufficient to 
cause the clinician to advise surgical exploration Hence there is need of 
close coopeiation between clinician and suigeon m order that early diagnosis 
may lead to prompt surgical tieatment It should not be assumed that 
operation is urged on the evidence of a single intestinal hemorrhage or that 
all patients who have unexplained secondary anemia are too hastily sub- 
jected to exploration 


Table III 

Condensed Data Concerning 18 Cases in Which Hemorrhagic, Ulcerative Lesions of the 

Ileum Existed 



Sex 

Age, years 

Pam 

History of 
intestinal 
hemorrhage 

Anemia 

Occult blood 
m stool 

Splenomegaly 

Surgical 

result 

Male 

Female 

Cured 

Died 

Solitary ulcer of the ileum (10 cases) 

7 

3 

24 

to 

58 

8 

4 

6 

6* 

3 

8 

2 

Ulcer of Meckel’s diverticulum (8 
cases) 

5 

3 

6 

to 

61 

! 

5 

1 

8 

6 

2t 

2 

8 



* No test made in two cases 
t No test made in six cases 


Pictures (table 3) of the t\\o hemorrhagic, ulcerative lesions of the ileum 
nhich are the subject of this paper, lepiesented b-\ our 18 cases, may be de- 
scribed as follows 

Solitary Ulcei of the Ileum Usualty the patient is an adult aged 20 to 
60 years, of either sex but more likely a male, who gives a history of having 
had attacks of abdominal pain for about six years This pain is situated in 
the region of the umbilicus and often extends through to the small of the 
back or to the region between the shoulders The patient usually is pale 
and although he may have been aware of intestinal hemorrhages, this is not 
always so, possibly because of minute, steady bleeding, lack of observation, 
or color blindness Studies of the stomach, duodenum, colon, and liver are 
normal The blood count may be normal but often discloses secondar)-^ 
anemia 1 he examining physician should exercise care not to be misled by 
the finding of an enlarged spleen The test for occult blood m the stool is 
usually positive Less often, the syndiome presented by a male, who has 
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secondary anemia, who has no abdominal distiess, and all studies of whom 
give negative lesults, except for a positive test foi blood in the stool, should 
suggest ileal ulcer 

Ulcei of Meckel’s Divei ticulum The same general picture applies ex- 
cept that the age level is lowei and that among children this condition rather 
than ileal tilcci is moie likely to be the cause of tariy stools and anemia 
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ERRORS IN THE INTERPRETATION OF CARDIO- 
VASCULAR SYMPTOMS AND SIGNS 


By Paui D Whiii:, M D , F A C P , Boston, Massacliuseft<^ 

Errors often lead the way to new knowledge Some of the most im- 
portant advances m medicine have developed fiom the lecogmtion and study 
of errois Many details of our present rapidly progressing understanding 
of the diagnosis of cardiovascular disease have arisen from our analysis of 
errois in the interpretation of cardiovasculai symptoms and signs It is of 
some of these that I shall speak to j’^oti today 

The appraisal of cardiac symptoms, the most important part of cardio- 
vascular examination and the part that requires no use of hands or instru- 
ments, is, and always has been, the most imperfect and neglected Why this 
IS so IS strange, but it is a fact which cannot be overemphasized in the 
piesent state of medical training and practice. Too often the history of the 
patient is relegated to a relatively untrained person when it would be safer 
to turn over any other pait of the examination Or the physician is too 
hurried, or tired, or preoccupied to do a proper job In ancient days the 
presentation of symptoms was usually too brief, leaving out important clues , 
in recent years there has been a tendency to bury the clues in a mass of de- 
tails which are often irrelevant The chronological development and rela- 
tionships of the chief symptoms are the essentials which witli past and 
family history permit m most cases a coirect diagnosis of the cardiovasculai 
condition, even before the physical examination is begun I shall fiist 
present errors in the interpretation of the three chief cardiac symptoms — 
pain, dyspnea, and palpitation 
A Symptoms 
1 Pam 

Mrs E C M , 54 years old, housewife, entered tlie Massachusetts General Hos- 
pital on April 5, 1933, to have treatment for persistentlj recurring nocturnal heait 
attacks by paravertebral alcohol injection of the sympathetic nerve ganglia and rami 
Five years before she had begun to be troubled bj momentary attacks of sharp, 
shooting pain originating just over the heart to the left of the sternum and radiating 
across the chest to the right and occasionally up over the left chest, almost to the 
clavicle These transitory pains were not associated with exertion but seemed to 
come more when she was resting aftei a hard day and m the evening when in bed 
She consulted hei doctor who gave her tablets of nitroglycerine for the attacks, which 
seemed to give relief This was at the time of the menopause Ever since then this 
trouble had recurred at intervals, more frequently during the few weeks prior to 
her admission to the hospital, when she also noticed almost constant heartache, some 
dyspnea on hurrying, and blueness of her fingers and lips Her ankles seemed to 
swell slightly at the end of the da> Her doctor digitalized her but she said that she 
had to omit the drug because of her inability to retain it 

* Read at the Detroit meeting of the American College of Phvsicians klarch 3, 1936 
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About one year befoie entiance to the hospital she was troubled bj another and 
more impoitant symptom, consisting of precordial and substernal oppression in at- 
tacks at night awakening her and causing her to sit up, lasting for a few minutes at a 
time, and not lesponding qiiickh to nitiogljcenne On one occasion she was given 
morphine for relief During the three weeks before entrance to the hospital these 
nocturnal attacks had increased in frequencj and severit>, and had been accom- 
panied b) a feeling of impending death, cold sweat, and rapid heart beat She had, 
however, continued to do her housew’ork as before 

Hei past history revealed no important illnesses She had six healthv children 
Her mothei and one sister had died of tuberculosis 

Physical examination showed a well developed and well nourished middle-aged 
woman with good color, normal breathing, no edema, and no abnormal neck pulsations 
Ilei heart was normal m size, sounds, rate, and rhvthm There were no murmurs 
I he pulse rate was 80 The blood prcssuie varied from 154 to 165 millimeters of 
mercury systolic and from 90 to 100 diastolic The lungs were normal 

Electrocardiogram showed normal rhythm and total inversion of Lead III 
Roentgen-raj' examination showed some increase in the transverse diameter of the 
heart, which was recorded as greater than the long diameter 

The urine and blood were normal except for v'ery slight albuminuria and slight 
secondar}' anemia There w'as no bile in the urine The stool was normal Hie 
Hinton reaction was negative and the basal metabolic rate was minus 10 per cent 

On April 5, the day of her admission to the hospital, I saw her for a few minutes 
and wrote the following opinion “Biief questioning does indicate the apparent 
occurience of severe angina pectoris (decubitus) dating back thiee weeks (mild for„^ 
two or three years before that) Examination shows no abnormalities except for 
slight hypertension Further study — more careful history, electrocardiogram, roent- 
gen-ray, Hinton reaction — are essential before final diagnosis Paravertebral alcohol 
injection may well be indicated but I would advise postponing it for a few da>s until 
studies are completed Try amyl nitrite for attacks ” The surgeon wrote the follow- 
ing note 111 the record “ I believe that this patient is a suitable case for paravertebral 
alcohol block as her cardiac pain is so severe and she is getting so little relief from 
her medical measures The only difficult> is the bilateral nature of the pain " 

On April 7, 1933, we questioned her more carefully, realizing how rare severe 
angina pectoris is m a middle-aged woman with little or no hypertension and no 
story of substernal oppression on effort, and we gave the following verdict “ Further 
history this morning rev eals the vitally important fact that rapid regular heart beating 
at more than twice the usual speed alvvmys accompanies the anterior chest discomfort 
and apparently precedes it Tins -is cxhcmcly sigmficant foi tl changes the diagnosis 
fjoiii coioiiary disease zuiili angina pcctoiis to pai oiysmal tachycaidia zviih little ot 
no lieait disease She is alieadj bettei in heie resting Sedativ'es and quinidine 
sulphate (3 grains three times daily) will be much more likely to help hei than any 
other drugs I expect the Hinton reaction will be negativ^e Foi completeness we 
shall have a basal metabolic rate determination Certainly there is no need at 
present for paravertebral alcohol injection unless the paroxjsms grow ver> much 
worse and are refractory ” One week later on the new therapj she was feeling 
very well, completelj free of heart attacks She was discharged fiom the hospital 
much improved on Apiil 15 

Three months Hter, on Julv 3, 1933, she came to m> office with no complaints 
except for very slight heart twinges for a second at a time on two days the previous 
week She was taking quinidine Examination including electrocardiogram and 
fluoroscopy showed nothing amiss except for slight hypertension (170 mm systolic 
and 95 diastolic) 

In October she reported the occurrence of a spell of racing of the heart lasting 
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a half hour after a recent fatiguing day She had omitted the quinidine but there- 
upon resumed it She no longer was afiaid of the attacks — they had become simply 
disagreeable Her blood pressure was 155 systolic and 90 diastolic 

I have continued to see this patient at intervals ever since, the last time on Febru- 
ary 10, 1936, three weeks ago She continued m good health (with infrequent pal- 
pitation) except for a series of acute attacks of tj'pical gall stone colic with vomit- 
ing from August to November of last j'car (1935), completely relieved by the un- 
eventful removal of her gall-bladder containing a large stone She continued to have 
infrequent brief paroxysms of tachycardia up to the time of operation but none in the 
three months thereafter The blood pressure continued to be slightly elevated (170 
systolic and 95 diastolic on February 10, 1936) The electrocardiogram, including 
the chest lead, has been normal 

There are several moials to this tale The most important one, of 
course, is the establishment by careful history taking of the correct diag- 
nosis whereby the patient was not tagged Avith the label of a serious ailment 
and unnecessarily treated theiefore It is by no means the first time that 
such an error has occurred, I myself have encountered several other cases, 
the last one only a few Aveeks ago The most notable patient of the sort that 
I recall was Jonnesco’s first special case of supposed angina pectoris sub- 
mitted to cervical sy mpathectomy who was still alive and m a good state of 
health many years afterwards, a review of the history of that case estab- 
lishes this point There the history was all right but its interpretation was 
111 error 

A second point of importance in this case is the change m the patient’s 
reaction to the paroxysms of tachycardia In a person untrained medicalty 
the first paroxysm of tachycardia usually causes great fear and discomfort, 
sometimes this happens even in a doctor At such a critical time, or soon 
after, if a physician pronounces a veidict of heait disease and especially of 
angina pectoris, and Avarns against exertion and prescribes nitroglycerine, it 
IS a very easy mattei for the patient to develop a caidiac neurosis super- 
imposed on the paroxysmal tachycardia The palpitation due to the tachy- 
cardia becomes more disagreeable and in a iierA'^ously sensitive person even 
painful The constant repetition causes a gieat dread and finally there is the 
addition of the fear of impending death and of a cold SAveat at the time of 
the paroxysm, and of neui ocirculatory asthenia Avith dyspnea and constant 
heartache and disturbed peripheral circulation betAveen attacks, as in my 
case When the patient is reassured and loses her fear of the attacks, only 
the disagreeable palpitation lemains, and the fear of impending death and 
the cold SAveat and othei symptoms vanish So it is, too, sometimes in the 
case of angina pectoris, although the more severe nature of this ailment 
moie often justifies and causes these additional symptoms As a matter 
of fact tlie great majority of my cases of angina pectoris have had neither 
the sense of impending dissolution nor cold SAveatmg 

Here I Avould add an aside, namely, that there are cases of paroxysmal 
tachycardia or paroxysmal auricular fibrillation Avith coronary disease aa'Iio 

♦JoNNESCO, T Le sjmpathique cer\ ico-thoracique, Masson et Cie, Pans, 1923 
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do ha\e leal angina pectons (a soit of stains anginosus) dining then lapid 
heait beating, but such patients aie usually seiiously crippled by angina 
pectons on effoit to stait with Thc)’- aie geneiall} benefited by quinidine 
theiap} but they Ine short Ines aftei thc beginning of such a history The 
patient whose stoiy I have recounted was not one of these 

There is a thud point of inteicst My patient for some years had tem- 
poral y flashes of piecordial pain when quiet, beginning at the tune of her 
menopause Such pain is almost always an excessive reaction of a nervously 
sensitive patient to an extias} stole In such a case theie is often tenderness 
on palpation of the precordium Appaientl} in patients w^ho have had pain- 
ful reactions to pai oxysmal tachycai dia there may be developed a conditioned 
leflex to tachycardia that isn t even parox)smaI, that is, to a slight elevation 
of the heart i ate of 20 oi 30 oi 40 beats, a sinoaui icular tachycardia due to 
excitement or effoit, so that even the lehcaisal of the “ sad story of illness ” 
ma} precipitate one of these heait attacks, accompanied sometimes by tears 

A fourth point of impoi tance is the patient’s i eaction to therapy Quini- 
dine was almost a specific, and it may lei} w'cll be that some of the cases 
labeled angina pectoi is wdio ha\ e been benefited by quinidine have had either 
painful sensations due to premature beats oi parox)smal tachycardia which 
ha\e been conti oiled b} the diug and wduch have been wrongly interpreted 
as angina pectons due to coronary disease In oui case niti oglycerine w^as 
thought to have helped the ti ansient pains but not the more prolonged heart 
attacks, it may conceivabl} haie acted a little like exeicise or atropine b} 
raising the intrinsic heart rate and so abolishing extrasystoles Digitalis, 
on the othei hand, usually aggiavates the uncomfortable symptoms produced 
by extrasystoles or paroxysmal tachycardia and may cause these distui bailees 
of rhythm in the fiist place, as it did m myself expei imentall}' tw^enty years 
ago 

The variations from the usual noimal findings m the electi ocardiogram 
and roentgen-ray pictuie in this patient of mine tended at first to cause fur- 
ther suspicion of heart disease I shall mention them simply because they 
too are morals m this particulai tale Both the total mvei sion of Lead III 
and the reversed lelationship of the measuiements of the transverse and 
long diameters are unimpoi tant findings in an individual who is fat, wdiose 
diaphragm is high, and wdiose heait lies horizontally, as m my case Often 
in such cases the inclusion in the measui einent of tw'o oi three centimeters of 
a triangular shadow' of pericardial fat at the caidiac apex adds to the gioss 
en or 

The last point I w'ould mention in my case is the possible relationship of 
the gall stone to the heart attacks In tiie fii st place the stone did not cause 
the precordial distress although such a site of gall-bladder pain can occui, 
as I haie recently experienced legretfully m a case wTongly diagnosed coi- 
onary thrombosis When in my patient whose history I recounted above 
the gall stone did cause pam, that pain was upper abdominal and associated 
with vomiting How'ever, it is concen able that the paroxysmal tachycardia 
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may haA e been a i eflex manifestation of the gall stone or it may haA e been 
a reflex from something else if it Avas a reflex at all At any rate it Avas not 
evidence of any rapidly progressive heart disease 

Before leaving the subject of heart pain I shall simply recount the 28 
conditions mentioned by Dr James Herrick, m a paper last year,'" that he 
has himself found to have been confused Avith coronarj thrombosis, AA'hich 
as Ave all knoAv has recently been considerably ovei diagnosed paroxysmal 
angina pectoris, cardiac arrhythmias, caidiac neuroses, neuiocnculatory 
asthenia, malingering, acute pericarditis, luetic aoititis Avith or without 
aneurysm, dissecting aortic aneurysm, pleurisy, pneumonia, carcinoma of 
bronchus or lung, massive collapse of the lung, pneumothorax, pulmonary 
embolism, herpes zoster, arthritis of costochondi al articulation, shoulders, 
or spine, bursitis, gall stones, peptic ulcer, carcinoma of stomach or duo- 
denum, acute gastntis, spastic colitis, diaphiagmatic henna, tabetic crisis, 
and impending diabetic coma 

2 Dyspnea is often misinterpreted The common breathlessness of 
neurocirculatory asthenia in a nervouslj tired person or m one AAdio is 
“ soft ” and physically unfit has been often treated as cardiac dyspnea Avith 
lestriction m exercise and Avith digitalis therapy, Aihen almost the opposite 
measures aie indicated A careful history should at once coriect this error 
of interpretation and treatment Avith the support of the finding on examina- 
tion of no reason or evidence of myocardial weakness The most common 
error in this respect is to be misled b)'^ the dyspnea of neurocirculatory as- 
thenia Avhen there is also present actual organic heart disease without failui e 
Long experience and good judgment are sometimes essential m the proper 
analysis of such a case An extremely helpful clue Avhen present is sighing 
respiration, Avhich is never primarily due to heart disease A patient aaLo 
comes into your office and seats herself Avith a sigh saying “ Well, here I am, 
doctor ” reveals at least part of the diagnosis m the first feAV seconds of her 
intervieAv 

Dyspnea of pulmonary oiigin is less commonly confused AVith cardiac 
dyspnea, but the erior is often enough made to Avarrant much caie m analysis 
Chronic bronchitis AVith emphysema and Aveakness of the left ventricle AVith 
pulmonary vascular congestion and emphysema are the tAVO conditions AAdnch 
m an eldeily person, especially m the Avinter, are likely to be mistaken foi 
each other And sometimes they are actually superimposed The history 
of respiratory infection, the presence of heart disease, roentgen-ray cai- 
dence, and the quick response to adequate digitalis therapy are the important 
clues , by their proper use the differential diagnosis is generally easy 

It should be observed that a chronic as Avell as an acute asthmatic state 
may be caused by congestion of the lungs secondary to heart disease This 
IS not Avidely appreciated 

One impoitant erioi of interpretation that used to be made frequently 
but Avhich IS noAV uncommon is illustrated by the folloAAing case A man 55 
*Jr Med Soc New Jerse\, Oct, 1935, xxxu, 590 
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yeais old is awakened al night by a se\eie pain in the epigastrium and lowci 
anterior part of the chest He gets up, takes hot water and soda bicarbonate, 
and belches gas After a half hour without relief a doctor is called He 
gives morphine subcutaneously with slight relief A half hour later the 
patient vomits seveial times Another hypodeimic injection of morphine is 
given for the persistent pain which finally dies away after some twelve hours 
The next evening the patient is wheez) and coughs a little He prefers to 
sit up in bed His lungs show scattered rales and emphysematous breathing 
He may become definitely and even seriously asthmatic His temperatuie 
IS 101 degrees 

Both doctor and patient maj be content v ith the one time “ obvious ” 
diagnosis of acute indigestion complicated b}' bronchitis or bronchopneu- 
monia with asthma, but caieful analysis and experience suggest the true 
diagnosis of coronary thiombosis with myocardial infarction followed by 
left ventnculai dilatation with failure and acute pulmonary edema, the 
electrocardiogram will confirm the suspicion of coronary thrombosis in 
nearly eveiy case It is the morphine m such patients that may be n holly or 
at least in pait responsible for the vomiting 

When there is marked mitral stenosis the most common symptom is 
dyspnea on effort, or m attacks (with or without asthma) or constantly 
Such dyspnea is certainly to be asci ibed to pulmonary a asculai engorgement 
with too little room for an , as is evident by roentgen-ray examination and in 
fatal cases by autopsy finding of the maiked engorgement of even the lung 
capillaries But, granted all this, it is still the rule wrongly to attribute this 
dyspnea to heart, or rather myocardial, failure To be sure, the dyspnea 
and pulmonary engoigement are due to the heart disease but they aren’t due 
to myocardial failure Rather the reverse Actually the left ventricle is 
small, under no strain, not dilated, and not failing The right ventricle is 
large and strong and also not failing, provided there is no increase in sys- 
temic venous pressure (as shown by normal neck veins, non-engorged liver, 
and no dependent edema) The answer is to be found in the disproportion 
between the strength and activity of the right ventricle and the narrow size 
of the mitral valve ostium More blood is pumped into the lungs and left 
auricle in a given unit of time than can pass through the mitral valve — it is 
a mere matter of meclianics It is thus obvious that digitalis will not help 
in such a case unless it will reduce the Jieait late and thereby deciease the 
blood flow into the lungs Fortunately in most cases of the sort digitalis 
does that very thing and hence is helpful This is true in practically all 
cases of aunculai fibrillation where the ventricular late is at first rapid and 
uncontrolled It is sometimes e^en tiue when the rhythm is normal, but far 
less frequently At least the drug should always be tried 1 he slower the 
pulse rate in such cases the less the pulmonary congestion, and any measures 
besides digitalis that keep the heart from beating fast should be utilized 

There is one more important point concerning d} spnea that I shall men- 
tion A good many individuals with heart disease and weakness are 
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troubled by insomnia Very often this insomnia is frankly due to nei'vous- 
ness and very often to orthopnea secondary to pulmonary congestion, but 
there are borderline cases, and nervousness alone should not be blamed for 
the insomnia and treated as such, until the situation has been carefull) 
analyzed Digitalis and diuretic di ugs may pro\ e to be specific remedies for 
the insomnia in such patients 

3 Palpitation is due to the consciousness of forceful, rapid, oi irregular 
heart action It is never in itself a sign of heart disease and should never 
be prognosed and treated as such until the patient has been carefully studied 
It may initiate a cardiac neurosis or even neurocirculatory asthenia unless 
properly handled at the outset The most common condition associated 
with palpitation, that is more than the simple awareness of extrasystoles oi 
short paroxysms of tachycardia, is neurocirculatory asthenia, of which it is 
frequently the chief symptom Much has been written of the chance of 
confusing thyrotoxicosis, with its frequently disturbed heart rhythm and 
palpitation, with heart disease, but not so much has been said of confusing 
neurocirculatory asthenia with thyrotoxicosis I shall recount briefly such 
a case 

An athletic young man, 20 years old had a gruelling experience during the World 
War in 1918 and developed palpitation with a rather rapid pulse, nervousness, insom- 
nia, exhaustion, and a precordial aching with a little dvspnea When the war was over 
he rested and gradually recovered good health but three >ears later while studying 
hard in law he had a return of these same sjmptonis along with a feeling of tightness 
of the collar Although worried about his health for a long time then, he did not 
consult a doctor because he was afraid that a serious diagnosis would be made Fi- 
nally after a year or two he did go to a physician who told him that he had an “ athletic 
heart,” and prescribed digitalis and bromide, the former drug did not help him, the 
latter did Still not feeling well he consulted another doctor who made the diagnosis 
of thyrotoxicosis Medical treatment of the condition seemed ineffective and finally 
partial thyroidectomy was done, at first he felt somewhat better but while still con- 
valescent he had a year of heavy strain looking after his sick mother and later after 
his sick sister Feeling poorly, with a return of all his old symptoms he consulted 
more doctors w'ho suspected tuberculosis and advised treatment therefor which was 
carried out for a brief time Then he returned to hard work with intense nervous 
strain and tried to save money on which to marry He would return home exhausted 
every evening, but he continued to work hard and to wmrry about his work and his 
finances His symptoms increased He became panicky and finally consulted a doc- 
tor once more Recurrent thyrotoxicosis w^as diagnosed and a second thyroidectomy 
was done four years after the first Two months after the operation he felt some- 
what improved and was married His home life was very happy and his wufe w^as 
sympathetic His mental strain decreased and he no longer feared death, but he has 
never felt strong since this second operation In a few years he began to feel 
ner\ously tense again, all his old symptoms recurred Thyrotoxicosis w'as suspected 
once more but his basal metabolic rate was normal 

On examination last year I found this man, then 37 years old, to outward ap- 
pearance in good health, very alert and breathing normally except for an occasional 
sigh His 1 eflexes w^ere exaggerated The thyroid gland was not enlarged the neck 
showed an excellent scar There was no abnormal pulse in the neck The heart was 
normal in size, sounds, and rhythm There w^ere no murmurs There w'as no e\i- 
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deuce of congestne failure 1 lie pulse was regular at 120 The blood pressuie was 
14S systolic and 100 diastolic Fluoroscopy show'ed a noimal!) shaped, though 
unusually actne, heait a normal aoita, and normal lungs Electrocardiography 
showed smoauricular tachycardia with normal chest lead 

This man has improved in the past \ear on vigorous reassurance, regular exercise, 
ample test restricted w'ork, omission of tea and coffee, small amounts of alcohol and 
tobacco, and the occasional use of bromides It is obvious that his diagnosis is now 
and quite probably ahva^s has been, neurocirculatorv asthenia, w'hatever that is, and 
not thyrotoxicosis, tuberculosis or lieait disease Cases somewdiat like his are eery 
common though not ahvays so striking 

B Signs I shall now \er\ biicfl) present a few cases illustrating com- 
mon errors in the interpietation of caidiox asciilai signs 

1 Cardiac Enlargement It is quite a common erroi foi an o\ er-active 
heart to be misjudged m size, especiall) by an inexperienced observer Ihe 
forceful apex impulse produces a w idespread movement of the anterior chest 
w'all w'hich may be seen and felt sevcial centimeters bejond the cardiac 
apex itself If the outermost point of this impulse vibration is taken as the 
left edge of the heait, and especially if the measurement is made following 
the cuive of the chest rather than tangentially from the midsteinal line a 
gi OSS and misleading erroi results The maximal point of the apex impulse 
is to be taken as the position of the cardiac apex itself, using the much 
neglected and sometimes scorned but neveitheless ^aluable method of pei- 
cussion for control, at least until a roentgen-ray examination is available ' 

It IS a less common error to underestimate the heart size There are to 
be sure still a few individuals wdio speak of noimal heart size wdien the 
maximal apex impulse and left bordei of dullness are located m the left 
nipple line but foitunately then number is steadily decreasing Rarelj the 
nipple line may be near enough to the sternum to be the proper position foi 
the left edge of a heart of normal size but almost always it is one to two 
centimeters too far to the left, the so-called midclavicular line should be 
used as a guide 

On a few occasions it is possible to misjudge the heart size giossl) on 
hasty examination w4ien a fairly forceful impulse is felt neai oi m the mid- 
claviculai line m patients with initial valve disease wdiose hearts aie very 
laige and whose powerful right ventricles may displace the anterior chest 
w'all while the true apex impulse is m or neai the left anterior axillary line 
I have recently made this error twice m the same patient w'hom I examined 
111 April 1934 and again m December 1935 — I had forgotten the first erroi 
This was the case of a young woman with mitral stenosis and aunculai 
fibi illation and a very laige heait It is of considerable interest and im- 
portance in such cases to obseive that the characteristic diastolic muiinur of 
mitral stenosis is often and m fact usually limited to the immediate vicinity 
of the true apex impulse in the axilla, if caidiac auscultation is not earned 
out to that region the diagnosis of initial stenosis may be missed And 
again I wmuld uige that eaieful peicussion be also done m the thud left 
mtei space to detect maiked increase m size of the infundibulum of the right 
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ventricle and prominence of the root of the pulmonary aiteiy, paiticularh 
m cases with suspected mitral stenosis 

2 Now a few words about heart murmurs I shall limit my remarks 
to two particulai murmurs and I shall give two cases m illustration 

(a) A boy, eight years old, is seen in the third month of his first attack of rheu- 
matic fcAer "He is still moderately ill vith a slight elevation of temperature in the 
afternoon, occasional mild rheumatic pains and nose-bleeds, malaise and slight leuko- 
cytosis He had a pericardial friction rub for a few days a month ago Observation 
shows a pale listless child lying in bed in no discomfort No abnormalities are found 
on examination except for a regular rapid heart action of 120, a moderately enlarged 
heart, and blowing systolic and rumbling niid-diastohc murmurs at the cardiac apex 
1 here are no thrills There is no evidence of congestive failure in lungs, liver, neck 
01 dependent parts of the bod}’’ The diagnosis is made of subacute rheumatic in- 
fection, rheumatic heart disease, and mitral stenosis and regurgitation He is 
thought to show early mitral valve disease with deformity, including stenosis 

An acute exacerbation of the rheumatic infection occurs and the boy dies four 
months after trouble started Autopsy shows no deformity of any heart valve, but 
an enlarged dilated heart with myocardial rheumatic lesions (Ascholf bodies), small 
vegetations on the line of closure of the mitral valve, and acute fibrinous pericarditis 

Having been caught like this on a good man} cases o^er a peiiod of 10 
years Dr Bland, Dr Jones, and I a few years ago began to suspect the tiuth 
and giadually assembled data which we published m the December 1935, 
number of the American Heatt Journal We believe that this paper is a 
very important one The moral to the tale is that during a severe infection, 
especially rheumatic fevei which attacks the myocardium, dilatation of the 
left ventricle may give use to a mitral diastolic murmur (and m some cases 
even an accompanying thrill) which we used to think was pathognomonic 
of mitral stenosis, in the absence of free aortic regurgitation producing the 
so-called Austin Flint murmur I believe that the murmur is due to the 
relative mitral stenosis (dilated left ventiicular cavit} and undeformed mitral 
valve) whether there is an} aortic i egiirgitation or not In the senes of 
cases to which I am referring now particularly there was no aortic i egurgita- 
tion Hence when during acute or subacute rheumatic infection a mitral 
diastolic murmur is found to appear in the course of weeks or months it 
should be interpreted as I have done above and not considered to be ei idence 
of leal mitral stenosis, if it was heard before the infection or if there was a 
previous rheumatic infection some }ears earlier, then we are dealing with 
another matter and quite likely do have a mitral valve deformity with 
stenosis It is important to remember that from this study close to two 
years must elapse after the beginning of a rheumatic infection of the heart 
before there is an appreciable stenosis of the mitral valve Patients showing 
the mitral diastolic murmur due to left \entncular dilatation during acute or 
subacute rheumatism may die or they may recover — it is an important sign 
of myocardial infection and weakness Those cases that reco\ er ma} shov 
a gradual transition in a period of years to true mitral stenosis, but some- 
times the} lose their murmurs altogether When tlie mitral diastolic mur- 
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mui disappears with iccovei} we must not say that we are mistaken e\er to 
have heard the mui miii , nor can we say that valvular disease and deformity 
have been cuied (as has sometimes been declared erroneously) 

Pai enthetically it may be added that other diseases besides acute rheu- 
matic infection may cause tempoiary mitral diastolic murmuis as the result 
of left venti iculai dilatation , this is especially the case in severe anemia due 
to any cause 

(b) A physician, 53 years old, consulted me in September 1926, because on a re- 
cent life insurance examination a systolic heart murmur had been found and he had 
been passed only with a higher age rating He felt perfectly well but v anted me to 
tell him the significance of the mutmur He was a very healthy appearing, heaij 
man wnth good coloi and normal breathing The only abnormalities were slight 
cardiac enlargement, a moderate!} loud blowing systolic murmur w'ldely heard all 
over the precordium but maximal at the apex, wnthout palpable thrill, and wnth a 
few premature beats The blood pressute w'as 140 millimeters systolic and 90 
diastolic Electrocardiogram show'ed slight left axis deviation I made a diagnosis 
of cardiac enlargement and mitral regurgitation, of unknown cause He was ad- 
vised to lose w'eight, to avoid fatigue, and to report for annual examinations Lost 
to sight for nine years, he consulted us again last fall because of a history of attacks 
of acute pulmonary edema at night following a few’ months of rather poor health with 
dyspnea on effort after a grippe attack last spiing He w’as found in seiious con- 
gestive failure His heart w’as somewhat more enlarged than it w'as nine years earlier, 
the loud systolic muimur was much as before but more intense and as loud at the 
aortic valve area as at the apex, and now’ an aoi tic systolic thrill w’as easily felt The 
aortic second sound w’as audible but less loud than an accentuated pulmonary second 
sound The diagnosis of aortic stenosis w’as now’ evident with congestive failure 
therefrom 

The aortic stenosis was undoubtedly the cause of the widespread loud 
systolic muimur heard nine years before The diagnosis was missed then, 
but now that we have had such experiences repeatedly we are becoming 
wiser and making the con ect diagnosis earlier, before all the so-called classi- 
cal signs appear The etiology of the aoi tic stenosis in this case is m doubt 
as it IS in many other patients Rheumatic infection is obviously the cause 
in some and probably it is in a good many others, infection m middle aged 
men may be the cause in a few’ Calcification often found is probably nearly 
ahvajs a complication, usually appearing late in advanced cases, and not itself 
the only cause of marked aortic stenosis It should be possible to diagnose 
aoi tic stenosis by physical examination before there is enough calcification 
to show well by roentgen-iay study — the loentgen-ray diagnosis can be made 
only m ad\ anced cases 

3 Finally, I shall have a w’ord to say about eriors in the interpi etation 
of congestion including dropsy 

A married mill w’orker, 30 years old, mother of one child, was referred to me in 
Januar} 1933, because of persistent dropsy For tivo and one half years she had had 
gradually increasing anasarca, which had failed to yield to medical treatment con- 
sisting of rest, digitalis, and diuretic drugs Several doctors had diagnosed heart 
disease and congestive failure Mv examination revealed a slender woman wnth 
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marked edema of both legs extending to the hips and up to the waist with some fluid in 
the peritoneal and right pleural cavities, some engorgement of the neck veins with 
venous pressure of 16 centimeters, small regular pulse of 84 with blood pressure of 
105 millimeters systolic and 70 diastolic, and heart normal in size with good sounds 
and no murmurs Electrocardiogram showed low voltage of QRS and T-waves in 
all leads Roentgen-ray examination revealed normal sized heart and aorta with little 
or no pulsation of right border but active pulsation of the left and upward displace- 
ment of the left leaf of the diaphragm with systole These findings established the 
diagnosis of chronic constrictive pericarditis, and the operation of pericardial resection 
was carried out by Dr Churchill in April 1933 A spontaneous diuresis began three 
days after the operation and within one month the dropsy had completely vanished 
with a loss of twenty and one-half pounds She has been in excellent health ever 
since, having resumed work in the null 

Here is an example of venous congestion due not to heart disease and 
failure but to the mechanical interfeience of a thick callous constricting peri- 
cardium The same effect is produced by marked tricuspid stenosis in rare 
cases Comparably, as I have already said, when there is pulmonary vas- 
cular congestion m marked mitral stenosis, it is not primarily ni}ocardial 
failure that is responsible, but the mechanical influence of the valvular defect 
This viewpoint is of great importance m the proper understanding and treat- 
ment of vascular congestion not due to myocardial failure 

I have herewith presented a number of cardiovascular symptoms and 
signs that are likely to be misinterpreted Through our diagnostic eriors 
111 the past, caused by such misinterpretation, important advances have been 
made We should search diligently for moie errors in the future for there 
IS still a gieat deal for us to leain therefrom 



THE INITIAL VENTRICULAR COMPLEX OF THE 
ELECTROCARDIOGRAM IN CORONARY 
THROMBOSIS ’ 

B} L Fkldmax, M D Chtcnqo, JUmois 

The changes in the final ^e^t^culal complex, the T-A\a\e, and in the 
S-T segment of the elcctrocardiogiam m coronar) thiombosis have been 
extensively studied, both experimentally and clinically, since the early works 
of Herrick,^ Smith," and Pardee ® As a result, it has been generally ac- 
cepted that characteiistic changes do occui m the majoiit) of the cases, fol- 
lowing an attack of coionai} thrombosis 

In contrast, the changes in the initial ventricular complex ha\c, up to 
lecent }eais, leceived much less attention Smith" and AVeain ‘ obseived 
that m coronal} thrombosis the initial \entricular complex may not rarely 
be of a veiy small amplitude The foimer observed such a reduction of the 
amplitude following coronary ligation in animals Oppenheimer and Roths- 
child ® found arborization block in a numbei of their cases of coronary 
thrombosis that were studied postmortem Various giades of intraven- 
tiiculai conduction disturbances have been reported to ha\e appealed fol- 
lowing coronary thrombosis 

That Q may become prominent in myocardial mfaiction was fiist ob- 
served by Pardee,® and latei by Wilson ^ Parkinson and Bedford,^ and by 
Levine® Fenichel and KugeP® suggested that a laigc Q in coronai} 
thiombosis was probably due to involvement of the postciior portion of the 
ventricular septum, and that laige Q deflections in othci leads may ha^e a 
similar clinical significance 

On the other hand, many ai tides “ have appeared showing that a 

laige Qi may also be encounteied in such conditions as coronary sclerosis, 
hypertension, obesity, pregnancy, iheumatic heart disease (Avithout right 
axis deviation), and not rarely as a variation of the noimal electrocardio- 
giam Wilson'® and his associates lecently desciibed certain changes in 
the initial deflection of the ventricular complex in association with coronary 
thrombosis They classified these changes as belonging to Qi and Qs 
groups The former was most frequently observed in association Avith the 
Ti type of electrocardiogram, and the latter with the T3 type, as classified by 
Parkinson and Bedford ® 

The Qi gioup IS characterized by “the piesence of a conspicuous and, 
m most instances, rather broad Q in Lead I, the absence of Q in Leads II 
and III , the small amplitude of the largest of the initial deflections in Lead I , 
and the presence of a conspicuous S in Leads IT and III In some instances 

^Recened for pubhcition Jinuaiy 14 1936 

From the Department of Medicine, Mount Sinai Hospital, Chicago, Illinois 
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one or more of these charactei istics may lie absent oi pooily developed 
Nevertheless, all of these curves display a faimly resemblance ’ 

The Qs group is characterized by “ the absence of Q m Lead 1 , the pres- 
ence of a conspicuous Q m Leads II and III , and i datively small amplitude 
of the initial ventricular deflection in Lead II” Here, too, the authois 
stress the fact that not all cui\es show all the characteristics mentioned 
They add ” Curves m which Q is absent in Lead II, as well as in Lead I, 
and in which T is inverted in Lead III only, are not infrequent in myocardial 
infarction, they are not rare, howevei, m young individuals in whom theie 
IS no reason to suspect cardiac disease ” 

The absence of characteristic changes in the S-T segments or in the 
T- waves in some of the authois’ curves is attributed by them to the long 
interval that elapsed between the occurrence of the infarction and the re- 
cording of the tracings 

Wintermtz described changes in the initial \entricular complex of the 
electrocardiogram in coronary’^ thiombosis His fiist group is not unlike 
the Qi group of Wilson His second group is characterized by negatnity 
of tlie principal deflections m all leads The amplitude is low and the main 
deflection may be Q or S His third group is typified by’- intraventnculai 
conduction disturbance, resembling arborization block 

Barnes studied a group of cases and he found that coronary throm- 
bosis is frequently followed by electrocardiogiaphic changes that conform 
to the Q and T patterns He concluded that tlie combined consideration of 
the changes in the initial and in the final ventricular complex ynelds more 
information regarding coronary thrombosis than does the study of either 
change alone 

Durant studied 74 cases of coronary thrombosis, and he found that 38 
cases (513 per cent) showed changes m the initial ventricular complex of 
either Qi or Qg types He concluded that the relatue permanence of these 
changes greatly enhances their \alue in the recognition of old iityocardial 
infarcts 

Since various conditions, such as rheumatic fever, pericarditis, coronaiy 
sclerosis, anoxemia, large fatigued hearts, digitalis, uremia, pneumonia, etc , 
are known to produce changes in the S-T segment and in the T-wave very’^ 
much akin to those seen in coronary thrombosis, the uncovering, by’ the 
authors mentioned above, of changes in the initial ventricular complex that 
may’ be produced by the latter condition should be of gi eat value 

Material Studied 

One hundred and eight electrocaidiograms of patients with coronary 
thrombosis were reviewed The diagnoses were based on good clinical ei i- 
dence Service cases had the opinions of the attending staff, and prnate 
cases had frequently the opinion of a cardiac consultant, although charac- 
teristic changes in the electrocardiogram, Mhen they occuired, were taken 
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into consideration in reaching a decision In most instances the patient was 
seen and an electi ocai diograin taken some hours or days after the onset of 
symptoms Only veiy few patients weie seen weeks after, unless they ex- 
pel lenced a new attack befoie completely recovering from the first Very 
frequently the tracing was repeated m a few days, less frequentl} was a 
thud one taken, and in practicall} none was a serial stud} made Of the 34 
patients that died, eight were studied postmortem 

Eleven electrocardiograms sho\ved no changes of any kind Foit}-five 
cases displayed various changes in the S-T interval and m the T-wave sig- 
nificant of coronary thiombosis, but had no changes m the initial ven- 
tiicular deflection Fifty-one cases exhibited Q patterns associated with 
T-changes There was one case which showed a marked left axis deviation 
with a good-sized Qi, without changes, recent or old, in the final ventricular 
complex She died soon aftei admission, no autopsy was obtained 
Twelve cases showed extremely low Q-R-S complexes 

Curves or the Qi Group 

Using the ciitcna of Wilson ’’ and his associates, we classified 19 cases 
as belonging to the Qi gioup Almost all of these had m association 
changes of the Ti type The six curves in figure 1 represent the typical 
changes and the vaiiations of this gioup, showing that the family resem- 
blance pievails 



A B C D E F 

Fig 1 Electrocardiograms of six patients dispH\ing initial ventricular deflections of the 

Qi type 


Figuie lA typifies this group Theie is a conspicuous Q in Lead I 
In Leads II and III the first ventricular deflection is upwaid and is followed 
by a deep S-wave The initial deflections aie small in Lead I Ti is sharply 
inveited, and the S-T, and S-Tj inteivals are elevated and rounded The 
patient was a man 40 years old who had a typical attack three weeks before 
the tracing was taken He recovered 

Cuive IB was taken thiee days aftei the attack in a man 56 years old. 
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who nine months previously was seen with a severe attack of coronary 
thrombosis He sunived the second attack, dying suddenly two months 
latei This curve is similai in general outline to that shown above, although 
it difters from the lattei m some detail, the amplitudes of the initial deflec- 
tions m Lead I are comparatively laige, S 3 is comparatively small, and So is 
widened and rather inconspicuous S-Ti is elevated, S-To is elevated and 
lounded, giving a monophasic cuive, and S-T3 is depressed It is possible 
in this case that the somewhat atypical changes m the initial ventnculai 
complex may be due to the ancient infarction That the Q may persist for 
such a length of time following the attack was stressed by Wilson 

Tracing 1C is also quite diffeient in detail from the typical While Qi 
IS prominent, Ri is quite large So is lacking and S-, is small Ti is sharply 
inverted, and S-To interval is slightly depressed This tracing was taken 
seven weeks after the attack 111 a man 57 years old He recovered The 
time interval, here too, is probabty responsible for the variation, for the trac- 
ing IS more charactei istic of an old mfaict than of a fresh one 

Figure ID is that of a man 59 years old, taken four days after the onset 
of an attack, and one day before his death Except for a large Ri it is 
typical of the group under consideration There is also intraventricular 
conduction disturbance The changes in the S-T intervals are highly sig- 
nificant of coronary thrombosis m the acute phase 

Curve IE represents still another variation of this family group The 
very low amplitude of the initial ventnculai deflections and the conspicuous 
So and S 3 qualify this electrocardiogram foi the Qi group, m spite of the 
absence of Qi The absence of the lattei is probably due to the low voltage 
m Lead I The S-T intervals are not markedly altered, probably due to the 
time interval since the attack, which happened three weeks previously This 
was a woman 59 years old, dying the day after the tracing was taken This 
cuiv^e IS similar to that shown by Wilson (see his figure 8 ) which is of a 
man 44 years old, with coronary thiombosis Autopsy showed occlusion of 
the anteiior descending branch of the left coionary alter}- The infarcts in- 
vaded the anterior and lateral walls of the left ventricle 

Tracing IF is also slightly different fiom the typical in this gioup The 
very small Q m Lead I, the small S m Lead HI and the inconspicuous S in 
Lead II are all probably due to the low voltage S— Ti is altered, while the 
final complexes m the other leads show no conspicuous changes It is a 
tracing of a man of 60, one week after the onset He recov^ered 

Except for the duration of Qi and its relative amplitude m comparison 
with the succeeding upstroke, the initial v'^enti icular deflections of some of 
the curves typical of this group are very similar to those of left axis devia- 
tion, due to preponderate hypei trophy of the left ventricle (figures lA and 
ID) It IS also possible that left ventricular hypertrophy, which is common 
in patients of the class subject to coronary thrombosis, may have played a 
part in determining the form of the initial ventricular deflections, especially 
laige S. and S 3 Wilson,^ how'ever, shows that myocardial infarction ma} 
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pioduct such cuives lie cites a case (see his figure 4) having an electro- 
caidiogiam taken befoie and aftci the attack of coionary thrombosis The 
lattci showed the dc^elopment of laigc S_ and S-i, and a Aery small initial 
deflection m Lead I Qi is not definite but suggestive He cites another 
similai case (see his figure 5), thus proving that infaiction may produce 
such changes in the form of the initial ventriculai complexes 

Curves or the Q- Group 

Iwent} recoids weie classified into the Q gioup, all of nhich vere 
associated with T-j t}pe changes The six cuives in figuie 2 aic representa- 
tives of this class 



ABC DEE. 

Fig 2 Electrocarchograms of five patients showing initial ventricular deflections of the Qs 
type 1 racings E and Ej are of one patient, taken three da% s apart 


Figure 2A is typical of tins t)pe of cune The charactei istic features 
aie absence of Q in Lead J, the presence of a conspicuous Q m Leads 11 and 
III, and the relatiA^ely small amplitude of the initial ventricular deflections in 
Lead II In Lead III, Q is often the laigest and, at times, the only initial 
deflection It is a tiacing of a man of 58 years, taken tw'o days after the 
attack, from wdnch he surA ived There ai e definite S-T and T changes of 
the Ta type 

Curve 2B is that of a man 43 yeais old, taken tw'o da}s after the attack, 
from wdnch he lecovered The cuive is similai to the previous one, wuth 
the exception of a conspicuous R m Leads II and III The changes in the 
final ventricular complex are those of type Ts 

Tracing 2C is of a man 63 years old, one day aftei the attack The Q 
m Lead II is not as piomment as m the preMOUs curves, but the amplitude of 
the initial ventricular deflections is more typical The R m Lead II is quite 
notched The S-T and T changes aie chai actenstic of the T 3 type The 
patient improved, but continued to show maiked myocardial insufficiency 
Figure 2D is a typical tracing of the group under consideration It is of 
a man 67 years old, foui days after the attack and one day befoie death 
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Theie is also evidence of inti aventncuiai conduction disturbance, and the 
changes in the final complex are those of an acute phase of infarction 

Curves 2 E and 2 F are of one patient, a man 48 years old The formei 
was taken two days following the attack This curve is not typical of the 
class undei discussion The Qo is small, R2 quite large, and Qs very small 
The S-T intervals show onl}' slight changes The latter cuive was taken 
three days later and five days following the attack , Qj has become prominent, 
T3 more inverted, and To flattened The initial ventricular complexes m 
the other leads did not change This cuive is an example of the appearance 
of a large Qi and inverted T3 following coronary thiombosis 

Curves of this description are not lare in coronary tin ombosis ® 
There were 12 other such curves in our 108 records However, as men- 
tioned above, they may also be seen in conditions other than coionary 
thrombosis “ 


Persistence of QRS Changes 

Since our cases were seen mostly da}.s after the mfaiction, the peisistencc 
of the changes in the initial ventricular complexes could not be studied 
Those cases seen b> us weeks after the attack and a f ev , months after, were 
again in the throes of a new attack on admission, thus precluding an}- con- 
clusions Wilson and his associates expiess the opinion that the changes 
in the initial ventricular complex of the types desciibed are often more per- 
sistent than the characteristic changes in the final deflection of the ventnculai 
complex, and that they may be helpful m lecognizing an old myocaidial 
infarction They cite a case in whom Q. and Qs weie present five and one- 
half months after the infarction, while the T re^ erted to 1101 mal long before 

Wallace cites a case showing peisistent O. and Q- almost one year aftei 
the acute attack of coronary thiombosis and months aftei the changes m the 
final ventricular complex had disappeai ed 

Correlation with Postmortem Findings 

Wilson and his associates, in discussing the correlation of the Qi and 
Qs type of electrocardiogram wuth the location of the infarct, concluded 
that while infarction in the anterior w^all of the left lentncle and the adjacent 
septum was generally associated with ventiicular complexes of the Qi— Ti 
type, it may be accompanied by curves of the Q„— Ts t}pe, 01 possibly by no 
definite electrocai diographic changes of any kind They also found in- 
stances both in their own series and in those reported in the htei ature, wdiere 
cuives of the Qi— Ti t3pe were produced by infarction of the posterior wall 
of the left ventricle 

Barnes,"“ in correlating the changes in the initial \entricular deflections 
with the site of the mjocaidial infarct, concludes that tracings typical of the 
Qi— Ti group are found to be associated with infarction of the anterior wall 
of the left ventiicle and the adjacent septum Infarction of the posterior 
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wall of the left ventucle and the adjacent septum is accompanied by ciir\cs 
of the Q"-Tt group 

Eight cases of our senes w'erc autopsied Ihe location of the infarcts 
and the changes m the coionary arteiies w'cre carefully studied by Dr I 
Davidsohn, wuth the followung lesults 



Tie. 3 Ekctrocarcliognms of si\ patients tint \\ere studied postmortem 


Figure 3A is that of a man 68 jeais old, wdio died one w^eek aftci the 
attack It belongs to the Q ,-l\ gioup The opening of the right coronary 
artery Avas completely occluded by a thiombus The left coionary artery 
showed a model ate degiee of scleiosis Acute myomalacia of the posterior 
w'all of the left ventricle and the posterior half of the septum was found 
There w^eie peiicaidial adhesions posterioily 

Figure 3B is that of a Avoman 69 years old, avIio died three AA’^eeks after 
the attack The tracing Avas taken one Aveek after the onset, and it belongs 
to the Qa-T, type Theie Avas a complete occlusion of the left circumflex 
artery, Avith myomalacia of the posterior Avail of the left A’^entncle and, to a 
lesser degree, of the posterior half of the septum 

Figure 3C This w'as a man 45 yeais old The tracing belongs to the 
Qa group The first attack came six Aveeks prioi, and the second tAA'O 
days before the tracing Avas taken He died tAvo days latei Theie Avas 
occlusion of the entire descending bianch of the left coronal y arteiy, Avith 
an aneurysm of the left ventricle at the apex There Avas also lecent throm- 
bosis of the light coronary artery near its mouth, Avith acute myomalacia of 
the posterior Avail of the left ventricle, light ventricle, and the posterioi half 
of the septum Tj is diphasic, T 2 is inverted, and S-Tj is elevated The 
changes in the initial ventricular complex fit in Avith posterioi infarction, 
Avhile the changes in Ti and T. may be lemnants of the anteiior infarction 
Figure 3D is a tracing of a man 57 yeais old, one Aveek aftei the attack 
He gave no history of any pieAuous attaclcs There is only Qs piesent, 
AA^hich is slurred and atypical There is depression of all the S— T segments 
He died tAvo AA'^eeks later There AAas an obliterating thrombosis of the 
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anteiior descending branch of the left coronary artery, with an aneuiysni of 
the left ventricle at the apex Moi e recent thrombosis of the right coronary 
artery near its orifice with acute myomalacia of the posterioi wall of the left 
ventricle was also present The moie recent infarction possibly is respon- 
sible for the Qs (Femchel and Kugel while the diphasic T-waves may be 
a vestige of the older damage 

Figure 3E A woman 62 years old The tracing was taken two weeks 
after the attack She died three weeks later There is a small Oi and a 
deep Q" The changes in the final \entriciilar complex are not readil} dis- 
cernible There was a thrombosis of the left descending coionary aiteiy 
and of the circumflex branch, also acute myomalacia of the anterior wall of 
the ventricle, and, to a lesser extent, on the posterior wall 

Figure 3F is a tracing of a woman 50 years old She had seveie noc- 
turnal dyspnea with collapse two weeks before the tracing was recorded 
Death occurred three weeks after the onset The electrocardiogram shows 
right axis deviation with conspicuous Q ■^ , T. and T 3 are inverted There 
was a thrombosis of the first part of the anterior descending bianch and of 
the circumflex branch of the left coronary artery There was also an oc- 
clusion of the right coronary artery 3 cm from its origin Fairly recent 
myomalacia of the apex, the adjacent septum, the posterior w'all of the left 
ventricle, and the posterioi half of the septum resulted 

Figure 4D is a tracing of a man 60 years old, taken thiee days after the 
attack He died three wrecks later The tracing does not belong to eithei 
of the groups under consideiation The changes in the final ventricular 
complex are significant, but not typical of any particular type There w^as 
thrombosis of the ciicumflex branch of the left coronarj' artery, wath acute 
myomalacia of the posterior wall of the left ventricle 

Figure 4E A man 61 years old The tracing w^as taken thiee days 
after the attack and two days before death Except for the low amplitude 
and slurring, there are no significant changes in the initial ventricular com- 
plex The T changes are of the T-, type There was a thrombosis of the 
circumflex branch of the left coronary artery, atheromatous changes m the 
descending branch of the left coronary artery, and also in the right coionary 
artery Early myomalacia of the posterior wall of the left ventricle resulted 
Hence, four cases showing infarction of the posterior w^all of the left 
ventricle had tracings of the Q — T- type In tw'o cases ha^ mg both anterior 
and posterior infarctions the electrocardiograms did not conform to any'- 
type However, the right axis deMation m one of them (figure 3F) is 
lather significant One case of posterior infarction failed to show changes 
conforming to either the Qi or Q 3 type Finally, the last case of posterior 
infarction show'ed typical T changes, the initial ventricular complex w'as of 
low amplitude and markedly shined, but without any’^ Q w'aves 
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OrilLR CIlA^GLb liN rj]L lMri\L Vlmkicular CoMI’LLX 

Theie weie 12 cases ni oin senes showing exticmcly low initial ^ul- 
tiiciilar complexes These changes, helpful in the diagnosis of coronar) 
thrombosis, were described previously 1 he first thi ee ti acings in 

figui e 4 represent such changes 






Tic 4 Ucctroc irchognnis of six patients A, B, C, and D displ i\ low amplitude 
of the QRS deflections D and E were studied postmortem, and I' shows bundle branch 
block 


Figure 4A is that of a man 42 jeais old. taken thiee days aftei an at- 
tack The S-T and T changes aie not unlike those described b} Barnes 
as occtiiring in coionaiy thrombosis complicated b} peiicarditis The pa- 
tient recovered 

Figuie 4B Ihis is the tracing of a man 67 }cais old, taken three weeks 
following an attack and thiee days befoie death The cuive conforms to 
the Qj-Ta type 

Figure 4C is that of a man 60 yeais old. taken six days aftei the attack 
He improved 

Figure 4F shows bundle branch block of the common variety We had 
SIX such tracings in our senes This patient was 69 yeais old The tiacing 
was taken 10 days following the attack, and one week before death Such 
changes in conduction aie helpful in the diagnosis of coionary thrombosis 


Summary 

One bundled and eight electiocaidiograms of patients with coionaiy 
thrombosis wei e studied with particular refei eiice to the changes in the initial 
ventricular complexes 

Eleven tracings showed no changes in eithei the initial or the final xen- 
tncular complexes 

Foity-five cases showed changes in the final ventricular complex (S-1 
and T-w^aves) only 

Fifty-one lecoids (47 22 pei cent) disp]a}ed conspicuous Q-waves in 
association wnth characteristic changes in the S-T segments and T-waves 
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Nineteen of these, belonging to the Qi gioup and almost always asso- 
ciated with the final ventiiculai deflection of the Ti type, displayed often a 
conspicuous Q-wave in Lead I, while the othei 0 -R— S deflections in this 
lead were small In Leads II and III, the fiist deflection of the ventricular 
complex IS upward and is often followed by a large S deflection However, 
Qi may be \er)" large and So and S, may be small oi absent 

Twenty tracings of the 51 were classified into the Q3 group and weie 
accompanied by the final ventnculai deflection of the To type The chai- 
acteristics aie usually a large Q-wave in Leads II and III, but no Q in Lead 
I There is frequently a relatively small amplitude of the initial ventricular 
deflections m Lead II 

There were twelve curi es showing Q — Tj only In one case this finding 
was inconspicuous two days after the attack, only to become prominent three 
days latei 

Since various other conditions may be associated with changes m the 
S-T segments and T-waves, the presence also of changes m the initial ven- 
tiiculai complex is of additional value m the diagnosis of coronary throm- 
bosis 

Changes in the initial e entncular complex without accompanying changes 
in the final ventricular complex are rare in acute coronary thrombosis Such 
a curve would speak, instead, foi an old infaiction 

Most of the cases that had posterior infarctions showed tracings of the 
Qs-Ta type, while the rest, either having multiple infarctions or a single 
posterior one, displayed curves that did not conform to either Qi or Qs 
groups The number of autopsies being small, no definite conclusions can 
be drawn 

Other changes m the initial ventricular complex, such as marked reduc- 
tion 111 amplitude, or the development of intraventi iculai conduction dis- 
turbances, may occui m coionary thrombosis 
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LATE RECRUDESCENCE IN ENCEPHALITIS LE- 
THARGICA WITH SUCCESSION OF NEW 
MANIFESTATIONS AT INTERVALS OF 
YEARS, THE PROBLEM OF 
PROGNOSIS " 

By Alfred Gordon, F A C P , Philadelphia, Pennsylvania 

It is pretty well established that the virus of encephalitis lethargica maj 
invade any area of the central ner\ous system but has a special affinity foi 
the striatal region in the mid-bram The Parkinsonian symptom-group is 
the usual clinical expression of this localization As to the so-called se- 
quelae, the literature shows a multiplicity of phenomena The sensory sys- 
tem, the special sense organs, the motor system, the vegetative nervous S3"S- 
tem, the psychic functions — all may show morbid alterations Some of 
these various manifestations are rare or verj rare, while others are common 
Hyperkinetic phenomena are the most frequent Since, in some cases, the 
postencephalitic sequelae are chronologically not far distant from the orig- 
inal malady, and since usually when they do occur, they remain fixed, it 
might seem a logical deduction that the pathological substratum, which is 
directly responsible, is fixed and shows no tendency to extension and further 
involvement On the other hand there are cases in which aggravation of 
the preexisting symptoms occurs and also the appearance of new manifesta- 
tions Such observations, of course, can onl}- signify a progressive and 
extensive development of the original lesions, due in all probability to the 
persistence of the encephalitic virus in the nervous tissue The clinical his- 
tones of many such cases indicate that the virus may remain active in the 
nervous tissue for a considerable time, that it is capable of causing new 
anatomical lesions and extensions of preexisting ones They also indicate 
that there is no certainty as to whether the virus is ever completely eliminated, 
and if its elimination is possible, within what period of time it may be ac- 
complished It IS uncertain also, should the virus be eliminated, whether the 
lesions can regress, and to what extent and with how much consequent 
amelioration of the clinical manifestations Our present therapeutic re- 
sources do not include any method of neutralizing the virus in order to obtain 
a regression of the anatomical lesions and consequently a modification in the 
course of the syndrome The postencephalitic manifestations should not be 
considered merely as sequelae, but as forms of a genuine chronic evolution 
in the presence of a virus which is still active 

1 he present contribution has for object to put on record additional data 
demonstrating the gra\e possibility that the apparent subsidence of an en- 
cephalitic invasion does not necessarily indicate a finished process, and that 

*Recei\ed for publication September 27 , 1935 
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the viius nia} exist in a latent state c-\en foi main yeais, during which the 
clinical manifestations lemain unaltciccl and fixed Recrudescences may 
develop, not only aftei the acute state, but also many jears later, and new 
phenomena may appeal in the domain of extrapyramidal, pyramidal, bulbar 
and cerebellai domains, oi at any level of the central nervous system The 
succession of pathological manifestations m the same individual at intervals 
of years demonstrates the fact that the so-called sequelae are not of evolu- 
tional character, but late and definite icactivations of the original infectious 
process, especially chaiacteristic of lethargic encephalitis These observa- 
tions hav'^e a ver}^ considerable and serious beai mg on the prognosis in this 
giave affection They piove that it would be eironeous to assume a final 
position as to the couise of lethargic encephalitis even after the Parkinsonian 
syndrome became definite Besides the mam object of this presentation, 
namely to suggest the importance of a reserved prognosis, attention is also 
called to some new and unusual features which have not jet been recorded 
111 the hteratuie as very late occurrences m lethaigic encephalitis of long 
standing 

Case Rnroins 

Case 1 M P , a newspaper dealer, 35 jeais old, IS vears eailiei had a condition 
chaiactenzed bv sudden onset, soinnoltnce, fever, and double vision He was bed- 
ridden for four weeks He then presented the attitude general fixation, facies and 
fine tremor of the hands and lips, characteristic of the Parkinsonian syndrome fol- 
lowing an acute attack of encephalitis lethargica Ihe condition remained unaltered 
for SIX years, when he developed the oculogj'ric manifestations from which he is still 
suffering The eyes roll up suddenly and may remain in that position for between one 
and 10 hours An emotional upset may piecipitate an attack, but emotion is not the 
exclusive exciting factor Physical fatigue may do likewise On the other hand 
the upward deviation of the eyes maj" occur even after a good rest or early in the 
morning, before he commences to work Sometimes the attack occurs while the 
patient is in his convevance, distributing papers The patient is absolutely Unable to 
overcome this condition All possible efforts on his part to bring the eyes down are 
futile In his work he is obliged to be accompanied by someone as he is, unable to 
continue his work and cannot walk by himself while the eyes are in the upward posi- 
tion Seven months ago, that is over 14 years after the acute attack, he developed 
another additional disorder Almost at every meal, while masticating his food, there 
occurs a sudden rigidity and immobility of the tongue, and the patient is unable to roll 
the food from side to side This may last as long as five or ten minutes These 
paroxysms have been quite frequent of late Three months ago he developed another 
additional symptom, namely sudden closure of his eyes which, like the other symptom, 
may set in without warning Any effort on his part to reopen the ejes is useless 
This manifestation lasts a shorter time than tlie upward movements of the eyes, but, 
like the latter, it equally incapacitates him and interrupts his work 

The previous medical history of the patient is essentially negative Lues is im- 
probable since the Wassermann reaction of blood and spinal fluid is negative 
Urinalysis is negative Eye grounds are intact There is no organic involvement of 
the ocular muscles Ihe circulatory system is normal Hie reflexes, sensations, 
pupillary reactions are all intact There are no pathological reflexes 

To sum up, vve are dealing with a tjpical case of Parkinsonian syndrome 
subsequent to an attack of lethargic encephalitis 15 years eailiei Since 
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then, at different peiiods up to the present and at inteivals of years between 
each othei, the patient has developed three diffeient phenomena, namely 
SIX years aftei the onset of encephalitis, the oculogyric phenomena , five years 
still later, the attacks of rigidity and immobility of the tongue, and much 
later (about three months ago) attacks of uncontrollable closure of the eye- 
lids with hypertomcity of the orbicularis palpebrarum muscles 

Case 2 S S , girl, 20 years of age, seven years ago developed a typical attack 
of lethargic encephalitis (somnolence and fever) Shortly afterwards she obser^ed 
a stiffness of the jaw and later an impediment of speech The condition progressed 
for a time and then remained stationary The speech disoider presented certain un- 
usual features Briefly, while speaking the tongue protrudes between the teeth, rolls 
curls and moves to the right side, at the same time two deep furrows appear on both 
sides of her mouth (For details of this unusual postencephalitic manifestation, the 
reader is referred to the Annals of Internal Medicine, 1933, vi, 895 ) There is 
no evidence of aphasia, paraphasia, or anarthria Because of the dysfunction of the 
tongue, the food remains in the mouth a long while, and there is also pronounced 
salivation The palate and pharynx are intact Simultaneously with the speech- 
disorder appeared mj'oclomc contractions of the muscles of the left hand, so that the 
fingers would flex and extend alternately Somewhat later a tremor was observed in 
the same hand During a period of four years this speech manifestation and the 
tremor of the left hand were the only postencephalitic sequelae At the end of the 
fourth year the patient began to observe a gradually oncoming weakness of the right 
upper extremity At that time both knee-jerks were increased, but there were no 
other pathological reflexes One year ago, that is six years after the acute attack, 
for the first time she noticed a tendency to turn her head to the left This condition 
gradually increased in frequency and intensity so that, at present, a typical spasmodic 
torticollis is established The former paretic condition of the right arm has greatly 
increased within one year, so that she is compelled to use her left hand almost ex- 
clusively Moreover, the right leg, in addition to the increased knee-jerk, presents 
now an extensor plantar reflex, a condition which uas not present two years ago A 
general somatic examination is essentially negative Blood, spinal fluid, urine, show 
no special disorder worth mentioning The mental state is normal 

To sum up, the following course of e\eiits has been obseived in a period 
of seven years At first a typical picture of encephalitis lethaigica Shortly 
after the acute period, there developed an unusual speech disorder which 
persists at present, also myoclonia and tremor of the left hand The next 
abnormal symptom ( four years latei ) was a pai etic state of the right ai m 
which progressively increased Next, m the chronological disorder (m the 
fifth year), was the extensor plantar reflex on the right side and finally a 
progressive spasmodic torticollis became established The clinical S}mp- 
toms, therefore, indicate an involvement of the exti apyramidal and pyra- 
midal systems The speech disordei, with particular disturbance of the 
function of the tongue m the act of speaking, may be the result of a nuclear 
involvement m the medulla or rather of an interruption in the structural con- 
nection of the striatum with the important bulbar segments of the central 
nervous system 

Hjpeitonia or dystonia and h)peikinesia are met with fiequently in the 
postencephalitic period The muscular phenomena may be generalized oi 
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limited to circumsci ibed areas They may be due to an inegular musculai 
function confined to the peripheral agencies An improper and abnormal 
use of the many small muscles which cntci into the formation of syllables 
and words m speech, and therefore m the enunciation of ^\ ords, may be the 
cause of the speech disorder The hypeikinesia m the form of the torticollis 
IS another clinical evidence of a new m\asion of the stiiatal connections 

In this case, as m the fiist, we obseived several encephalitic sequelae, de- 
veloping at veiy long mteivals between each other, demonstrating the ex- 
istence of latent oi silent periods of years’ duration aftci the acute attack of 
infection Theiefoie a final fixed stage m the disease under discussion is 
not admissible 

Conclusion 

Two cases aie repoitcd which arc mstructne from the standpoint of 
piognosis m encephalitis Icthargica E\en jears after the onset of this dis- 
ease recrudescences may occui attacking an} part of the ccntial nervous sys- 
tem The so-called sequelae aic an indication of chionicity of the pathologi- 
cal processes and persistence of the \iuis 
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RENAL DWARFISM , A CASE REPORT ' 

By J F Roberts, M D , To) onto, Canada 

The relationship between chronic interstitial nephritis in childhood and the 
occurrence of infantilism, late rickets, and dwarfism as sequelae, was first 
clearly defined by Fletcher ^ m 1911 Thirty years pieviously Lucas - had noted 
the frequent association of albuminuria with late rickets but had regarded the 
albuminuria as functional Renal dwarfism, however, has only been recog- 
nized as a definite clinical entity since 1920, when Barber ® introduced the name, 
and defined it as “ a condition of stunted development, associated with bone 
deformities of the ‘ late ’ rickets type, due to an insidious chronic interstitial 
nephritis of obscure etiology ” The terms, renal dwarfism, renal infantilism, 
and renal rickets have been variously used for this group of cases, depending on 
whether dwarfism, infantilism or rickets was the predominating clinical feature 
At present there are about one hundred examples of this condition recorded 
Attention has recentlv been drawn, by Ellis and Evans, ^ to the importance 
and frequency of other abnormalities occurring in the urinary tract in this con- 
dition, namely, hypertrophy of bladder and dilatation of ureters and kidney 
pelves, without any malformation or lesion to account for the obvious obstruc- 
tion In their report of 20 cases which came to postmortem, 14 showed these 
changes, but no organic lesion was found, and the author suggested a disorder 
of the neuro-muscuiar mechanism controlling the urethro-vesical sphincter, as 
the responsible factor 

More recently Ellis ® has reported a case with similar dilatation of the urinary 
tract, in which a definite organic obstruction of the nature of a valve in the 
posterior urethra was found, to account for the back pressure 

The following case report has a threefold purpose , first, to report a case of 
renal dwarfism, second, to call further attention to the association of this syn- 
drome with an unexplained dilatation of the urinary tract, as described by Ellis 
and Evans, in contrast to that reported by Ellis, and, third, to direct attention 
to changes in the pituitary gland with a view to their possible bearing on the 
development of the dwarfism 


Case Report 

D K , a male, first came under observation at tlie Hospital for Sick Children in 
1926 at the age of eight years, with s}Tnptoms of cj^stitis and pjehtis of two 
weeks’ duration, and a history of pofidypsia and polvuna dating from 12 months of 
age, excessive m character both day and night At birtli he w-as normal in size and 
dereiopment At four years he had measles and at six, whooping cough 

*Receued for publication October 3, 1935 
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Gcmto-Uunaiy Tiact The kidney's were slightly larger than usual, flabby and 
embedded in a considerable amount of fat The right measured 11 by 6 by 2 8 cm, 
and the left 10 2 by 5 by 2 8 cm The capsules ^^ere adherent, the surfaces, nodular 
and cystic On the cut surface the kidney tissue, laigelv replaced by large, cyst- 
hke dilatations of the calyces containing a cloudv fluid, appeared as a tough white 
shell The cortex and medulla could not be differentiated There were no abscesses 
or streaky suppuration as seen in acute pyelonephritis The pelves were large dilated 
sacs, and both ureters were widely dilated, measuring up to 3 5 cm in circumference 
There was no obstruction in the ureters and each could be readily traced into the 
bladder The bladder wall was greatly hypertrophied, trabeculated The mucosa 
was pale, smooth with occasional areas of congestion 

No obstruction was found in the prostatic urethra, although the urethra was 
transected after examination from the bladder end The penis was removed and 
the urethra opened carefully but no point of obstiuction could be found 

Microscopically the kidney showed great reduction in the number of glomeruli, 
those in the outer cortical zone being completely fibrosed, while in the deeper portions 
those remaining showed marked variation in size with pronounced thickening of the 
capsular membrane There was marked separation and extensive loss of tubules due 
to a great increase of fibrous tissue Some of the remaining tubules contained 
hyaline casts In several areas there were focal collections of lymphocjtes and poly- 
morphonuclear leukocytes, and in addition lymphocytes were scattered diffusely 
throughout the interstitial tissue The blood ressels were not markedly thickened 
The pituitary gland showed a symmetrical atrophy, the relative proportions of 
anterior to posterior lobe being essentially the same as in the normal hypoplnsis In 
the anterior lobe, the acidophilic cells uere abundant but not evenly distributed, there 
being a definite tendency to clumping without an> specific relation to blood sinuses 
The chromophobes were increased m number, being equal to if not greater than, the 
number of acidophile cells There were relatively few basophiles distributed about 
the peripheral portions of the lobe, but the> were more abundant m the region of the 
stalk 

Search of the thyroid and adjacent tissues revealed one large parathyroid gland 
measuring 4 by 2 mm Microscopically the cells were all of one type, the large clear 
chief cells No acidophilic (oxyphil) cells were seen A few scattered collections of 
fat cells were present 

The testis showed a definite increase in the number of interstitial cells The 
seminiferous tubules, how'ever, were juvenile in type, the lining cells being limited 
for the most part, to a single layer of epithelial cells, the spermatogoonia and sertoh 
cells In some instances spermatocytes of the secondary layer could be made out, 
but no further stage of spermatogenesis w'as evident 

A section of the spinal column at the le\el of the first lumbar vertebra show'ed 
between the cartilaginous plate and the cancellous bone an irregular line of endo- 
chondral osteogenesis The normal arrangement of the cartilage cells in columns 
was partially destroyed The bonv trabeculae were irregular and thicker than normal, 
showing water marking to quite a marked degree, each containing a central core of 
irregular moth-eaten bluish staining matrix and an outer smooth lajer involved in 
patchy areas by small buds of cellular connectue tissue containing osteoclasts Ihe 
marrow appeared normal 

klicroscopicallj' all the other organs were without any significant pathological 
change 


Discussion 

Of the many inteiesting pathological features of this case one of the most 
striking w as the occurrence of an unexplained dilatation of the urinary tract 
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Undoubledly some obstructing factor oi mechanism was picsent, and its ap- 
parent site ivas obviously at the bladder neck or below this level, as the bladder 
was uniformly h 3 'perti opined Unfortunately, in our case the entire urinary 
tract, including the urethra, was not removed m continuity, the urethra being 
severed ]ust below the pi estate Consequently, though careful examination of 
the prostatic urethra, and subsequently the penile urethra, failed to establish 
any cause for the obstruction, the possibiht)’-, as pointed out by Poynton and 
Sheldon,® that the method of removal destroyed the evidence, such as a valve 
or incomplete septum at the site of transection, is naturally to be considered 
These authors believe that most of these cases are the result of definite organic 
obstruction rather than a functional disorder of the neuro-muscular mechanism 
controlling the urethro-vesical sphincter, as suggested by Ellis and Evans 

That clinical evidence of such an obstruction m the posterior urethra may be 
entuely lacking, was shown by Hmman and Kiitzman " ivho collected 50 reported 
cases of congenital valvular obstruction of the posterior urethra They found 
that frequently the characteristic symptoms such as dribbling, incontinence, and 
dysuria did not become obvious until infection of the dilated urinary tract 
occurred This w'as borne out by the case of Ellis, but m our case, though 
infection was undoubtedly present, at no time were symptoms of obstruction 
present, even as a terminal event 

The suggestion that infection may be the primary factor was mentioned by 
Mitchell ® as a possible explanation of these cases of dilatation without any 
organic lesion Obviously this is in contrast to the usual sequence of events, and 
the origin of the infection remains therefore to be explained 

The many other cited causes which might lead to obstruction, such as con- 
genital torsion of the penis phimosis, atresia of the urethra, congenital hyper- 
trophy of the vera montanum, cysts of the urethial mucosa and prostate weie 
not operative m this case Mitchell quotes Saivyer as having had two cases in 
wdiich he attributed the obstruction to a long prepuce In our case there was a 
redundant prepuce, but such a cause is untenable, in view of the fact that many 
such conditions are piesent in infancy and unless complicated by some other 
factor, such as phimosis, do not lead to obstiuction 

The kidney findings m this case suggest the changes of both chronic inter- 
stitial nephiitis and ascending infection It is obviously difficult, however, to 
determine what part in the production of these lesions w'as played by each of 
these two conditions , nor is it possible to say ivhich -was the primary factor 

Due to the insidious onset and long protracted course of the disease, these 
children do not, as a rule, come under observation until either lack of devel- 
opment or bone deformities become evident The early history of thirst and 
polyuria provides mteiesting data for speculation Theie is some evidence ac- 
cording to Mitchell that congenital nephritis may occur, and Ellis suggests that 
both the dilatation and nephritis may have that origin He further points out 
that if the chronic nephritis is a result of back pressure in previously normal 
kidneys, the type of obstruction which would produce such a result -would 
appear to be one of slight degree 

The solution of the entire pioblem lies m a much eaiher and closer examina- 
tion of these children before the advanced changes in the urinary tract so 
obscure the picture that the true etiological basis cannot be determined 



CASE REPORTS 


1733 


The dwarfism occuirmg in these cases has been almost universally attributed 
to an altered metabolism as a result of the long standing renal insufficiency Its 
mode of production has never been explained Throughout the literature, little 
or no reference has been made to the pituitary gland, beyond the statement that 
in some instances it was either normal or smaller than normal The first clear 
suggestion came from Hutmel ® who described a typical case of renal rickets 
which at postmortem did not show anv interstitial nephritis and he regarded 
the dystrophy as due to an alteration of the glands of internal secretion, par- 
ticularly the hypophysis 

In Ellis and Evans’ senes, the pituitary was mentioned only m case 7, in 
which a cyst was found on the superficial aspect of the pars intermedia R W 
B Ellis stated m his case that the appearance of the pituitary was within normal 
limits A roentgenogram on the skull of a case reported by Zundell showed 
a normal pituitary fossa Feilmg and Holyoak^' noted that m their case, though 
no definite abnormality could be seen, the sella turcica was small and ill-developed 

In those cases of dwarfism where the pituitary is primarily at fault, the 
anterior lobe deficiency is inherited and in most cases there is a definite family 
history Moreover the cases are recognized early On the other hand, the 
dwarfism occurring in these renal cases is not apparent for some time Usually 
they are normal at birth and continue so until about the seventh year after which 
time the retardation m growth slowly becomes evident 

In the light of our present knowledge, interpretation of the findings in the 
pituitary, though suggestive, are inadequate and naturally open to much criti- 
cism They are, however, extremely interesting, and for that reason merit 
consideration 

If, as Bell points out, the cellular constituents of the anterior lobe represent 
different stages in the activity of a single cell type, namely the acidophilic cells 
indicating the secretory phase, the basophilic a storage phase and the chromo- 
phobes the resting or exhaustion phase, the predominance here of the chromo- 
phobic cells might be interpreted as indicative of an exhaustion phase in the 
gland What, if any significance can be attached to the peculiar clumping of 
the acidophilic cells is impossible at present to say Their numbers showed no 
definite increase or decrease 

Rasmussen has shown in numerical counts on normal glands that the 
chromophobes may constitute as high as 57 per cent of the anterior lobe cells, 
with an average of approximately 52 per cent, and a comparatively wide range 
of variation Also that the chromophile series may show considerable varia- 
tion, though not to so marked a degree In view of these normal vaiiations any 
approach from the numerical angle, m disease states, must be made with caution 
before assigning to the results any pathological significance 

These observations were made, however, on normal adult glands, and it does 
not follow that equivalent conditions obtain in the actively growing period of the 
first decade 

The suggestion is made that this exhausted and atiophied gland ma} be the 
result of a secondar}' effect exerted upon it by some single or complex product 
arising as a result of the slowly increasing metabolic disturbance, consequent on 
the renal disease A point is reached when there is a relative anterior lobe 
insufficiency, that is, the demand exceeds the supply, and consequently^ there is a 
slow but progressive retardation of somatic, genital and osseous growth 
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The bone changes in these cases ai e intei csting, pai licularl) as i egai ds then 
fiequency, mode of origin, and the question whether they aie identical with 
those described in tiue infantile iickets 

The high incidence and sudden onset of the bone deformities have been well 
described by Barber,^' Parsons Lathrop,’" and Mitchell The average age 
at which they develoj) would seem to be about the ninth jear, and then impor- 
tance is reflected m the fact that their piesencc mav be the fiist evidence of the 
true underlying condition Of these deformities, genu \algum is the most 
frequent and most important Barbei further points out that the deformities 
are uncommon in the first few' 3'ears of life, and in many instances have only 
appealed at puberty In the case described bv Ellis the typical deformity oc- 
curred relatively early, at four )'cars and 10 months, w'hile in our case there was 
no clinical evidence of any bone deformitj', and it w'as not until examination of 
a section taken from the vertebral column at postmortem, that definite bone 
changes w'eie found Unfortunatel), important clinical data such as serum 
calcium and phosphorus estimations and ladiological studies of the long bones 
were not obtained, attention being paiticularh' dnected tow'ard the treatment of 
the acute uremic state 

Most of the discussion and speculation dnected tow aid an iindei standing of 
the fundamental problems m the so-called cases of lenal rickets have to do with 
the chemical changes m the blood, w'lth particnlai emphasis laid on the relative 
concentrations of the inorganic phosphonis and calcium 

The usual finding has been a raised serum phosphonis due to the extieme 
functional disability of the kidnej' to excrete phosphate, and a low'eied seium 
calcium consequent on the hyperphosphatemia (Peters and Van S]3'ke’') 
Based on this altered ratio. Lathi op, and Shepley, Park, McCollum and Sim- 
monds have suggested that renal dw'arfism is a type of low calcium rickets 
which results from the effects of high seium phosphorus on serum calcium and 
calcification The studies of Bo3'd, Courtney and MacLachlan Schoenthal 
and Parsons suppoi t this view On the other hand, Hunter states that “ The 
theor3' that phosphate retention, due to the renal defect is piimaiil3' responsilile 
for the changes in the bones is clearl3' iinsatisfactor3' ” He further points out 
that in rickets theie is a disturbance of exogenous metabolism resulting in a 
deficient calcification of osteoid tissue, because of a lack of piopei metabolism 
of calcium and phosphorus in the absence of vitamin D, w'heieas, in renal 
nckets, though the bone changes 11133' f'c identical w'lth tiue rickets, heie vitaniin 
D IS not lacking and the changes in bones ai e due to a disturbance of endogenous 
nietabohsni of calcium and phosphorus, foi wdiicli the lenal insufficienc3', as a 
result of the chronic nephritis or its equivalent chronic leiial obstruction, is 
1 esponsible 

Two very interesting studies dealing w'lth parath3roid involvement in these 
cases were made by Sni3'th and Goldman and Langiiiead and On The 
former authors, repoiting a case of renal rickets, parathyroid d3sfunction and 
metastatic calcification in a boA' of 14 3'eais, the underlying cause of wdneh w'as 
a congenital urethral obstruction, found that the letention of acid phosphate 
constituted the first important change in the blood chemisti3' and, while agree- 
ing W'lth the theory based on the high level of blood phosphonis, suggest that the 
laised serum phosphorus stimulates the parath3'ioid glands (paiath3'ioid Inper- 
plasia) lesulting m dwarfism and demineralization of the bones Langmead 
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and On suggest as an explanation of the bone changes that although the chronic 
renal disease occurring in renal dwaifism may cause true rachitic changes in 
bones the most characteristic osseous changes seen radiographically are due to 
osteoclastic resorption, the lesult of secondai)’^ parathyroid activity 

Mitchell, fiom his extensive review of the literature concluded that chmcalh 
the bone changes weie identical with those seen in the usual infantile rickets but 
that radiologically and histologically they appear somewhat different With 
regard to the latter, Brockman’s study of the histological changes would seem 
to indicate that although both show the n regular line of ossification with for- 
mation of irregular bony tiabeculae, destruction of cartilage cells increased 
number of blood capillaries, and replacement of red marrow in relation to the 
tiabeculae, with fibrous tissue, in renal iickets these changes are much more 
maiked, with slight differences sufficient!} evident to distinguish between them 

In our case we feel, therefore, that the changes described do not warrant 
any definite conclusion as to the possibility of then being rachitic in type but 
that they merel} indicate a general inhibition of growth 

Summary 

1 A case of renal dwarfism is reported 

2 The Intel esting finding of a marked dilatation of the uiinar} tract and 
h> pel trophy of the bladder, unsuspected clinically, is discussed 

3 The urinary retention appeared to occur at the leyel of the urethro-vesical 
sphincter No obvious organic cause for the obstruction was found 

4 Of particular interest were the maiked changes in the pituitari gland, and 
the hypothesis is suggested that the dwarfism may be due to a secondary effect 
on the pituitary of some product of altered metabolism arising as a lesult of the 
long standing renal insufficiency 

5 Definite microscopic changes in the bone of the vertebral column are 
described and are intei preted as evidence of a geneial inhibition of growth 

REFERENCES 

1 Fletciifr, H M Case of infantilism with pohurn and chronic renal disease, Proc Roy 

Soc Med (Sect Dis Quid ), 1911, iv, 95 

2 Lucas, C A form of late rickets associated with albuminurn. Lancet, 1883, i, 993 

3 Barbfr, H Renal dwarfism. Quart Jr Med , 1920, xiv, 205 

4 Ellis, A and Evans H Renal dwarfism Quart Jr Med, 1933, 231 

5 Ellis, R W B Renal dwarfism. Lancet, 1935, i, 142 

6 PotNTON, r J , and Shfldon W P H On dilat ition of the bladder and ureters in 

childhood. Arch Dis Child , 1927, n, 251 

7 Hinman, P , and Klt/man, A A Congenital valvular obstruction of the posterior 

urethra, Jr Urol 1925, xiv, 71 

8 Mitchfll a G Nephrosclerosis (chronic interstitial nephritis) in childhood A.m 

Tr Dis Child , 1930, xl, 101, 343 

9 Hltinel, V Absh m Bnt Jr Child Dis, 1912, i\, 513 

10 ZuNRELL, C E Two cases of infantilism, Proc Roy Soc Med (Sect Dis Child ), 

1913, VII, 1 

11 Eeiling, a and Holvoak, IV L Case of renal dwarfism with optic atrophv, Proc 

Ro\ Soc Med (Chn Sect ), 1921, xa, 1 

12 Bfil, B The pituitan, 1919, Bailhere, Tindall and Cox, London 



1736 


r ir roucAR 


13 RASMbSS^^, A T Tiic peiccntigc of the different t>pes of cells in the male adult 

human h}pophjsis, Am Jr Path, 1929, v, 263 

14 Barber, H The bone deformities of renal dwarfism. Lancet, 1920, i, 18 Renal 

dwarfism, Gu\’s Hosp Rep, 1922, Kxii, 62 Renal dwarfism, Guy’s Hosp Rep, 1926, 
Ixxvi, 307 

15 Parsons, L G The bone changes occurring m renal and cochac infantilism, and their 

relationship to rickets, Arch Dis Child, 1927, ii, 1, 198 

16 Lathrop, F W Renal dwarfism, Arch Int Wed, 1926, wxvni, 612 

17 Pfters, J P, and Van Sl\kf, D D Quantitative clinical chemistry, 1931, Williams 

and Wilkins Co , Baltimore 

18 Sheplfv, P G, Park, L A, McCollum, E V, and Simmonds, N Is there more 

than one kind of rickets? Am Jr Dis Child, 1922, win, 91 

19 Bond, G L, Courtney, A M, and MacLachlan, I F Ihe metabolism of salts in 

nephritis, Am Jr Dis Child , 1926, wxii, 29 

20 ScHOENTHAi, L, and Burpff, C Renal rickets. Am Jr Dis Child, 1930, xwi\, 517 

21 Hunter, D Critical review the metabolism of calcium and phosphorus and the para- 

thyroids in health and disease. Quart Jr Med, 1931, wiv, 393 

22 Smvth, F S , and Goldman, L Renal rickets wath metastatic calcification and para- 

thjroid djsfunction. Am Jr Dis Child, 1934, xhiii, 596 

23 LANGME-tD, F S, and Orr, J W Renal rickets associated wath parathyroid hyper- 

plasia, Arch Dis Child , 1933, viii, 265 


ACUTE FULMINATING MENINGOCOCCUS INFECTION WITH 
BILATERAL CAPILLARY HEMORRHAGE OF THE 
ADRENALS AS THE MOST STRIKING GROSS 
PATHOLOGIC LESION, A CASE REPORT ’ 

By F H Foucar, F A C P , Lt Col , Medical Corps, U S At my 

The case I shall report died 12 horns after the onset of the final illness, one- 
half hour after admission to the Waltei Reed General Plospital The ante- 
mortem diagnosis was Rocky Mountain spotted fever As no antemortem 
laborator}’^ work of an}^ kind had been done and as only a very superficial physi- 
cal examination had been possible, the microscopical studies on the autopsy 
material were undertaken to substantiate or refute the original diagnosis The 
final diagnosis was not made until aftei a careful microscopical examination of 
the body tissues had been completed The authoi deems the case especially val- 
uable as an illustration of the solution of a problem in postmoi tern diagnosis 

Case Report 

W H , a white male, aged 20 years A member of the Civilian Conservation 
Corps, attached to Camp A2, Beltsville, Md He always had been in good health and 
exceptionally strong and active He woiked Saturday, Sept 21, 1935, until noon 
when he was given a pass for the weekend According to the statement of the 
patient’s brother the patient was perfectly well until Sunday evening Sunday 
evening, September 22, the patient “ suddenly came dowm with chills and fever, and 
brown spots appeared over his body, he complained of pain in his joints” The 
family physician w'as called who made the diagnosis of Rocky Mountain spotted 

* Received for publication December 2, 1935 

From the Labontor\ Service, Walter Reed General Hospital, Washington, D C 
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fever Monday nioining, September 23, the patient’s brother transported him in an 
automobile from Landsdowne, Md , to Camp A2, arriving at the Camp Dispensary 
at 8 30 a m At this time the patient presented the picture of a hemorrhagic purpura 
involving practically the entire body He was conscious, answered questions intel- 
ligently and did not appear to be in great pain He was immediately transferred to 
the Walter Reed General Hospital, Washington, D C 

The patient was admitted to the Walter Reed General Hospital, Monday, Sep- 
tember 23, at 9 45 am He presented what was described by the Ward Surgeon as 
a hemorrhagic discoloration of the skin over the entire body Conjunctivae hemor- 
rhagic Pupils equal in mid-dilatation Lips cyanosed Pulse almost imperceptible 
The heart sounds were distant and the blood pressure too low to determine The pa- 
tient became comatose within 15 minutes after admission He vomited about 250 c c 
of "greenish mucus” He died at 10 15 am, one-half hour after admission to 
hospital 

Autopsy, W R G H Autopsied September 23, 1935 at 10 45 am , 30 minutes 
after death The following is an abstract of the protocol 

Body that of young adult white male, length 174 cm , weight 77 kg Well nour- 
ished, voluntary musculature exceptionally rvell developed Right pupil 6 mm in 
diameter , left 5 mm No exophthalmos There is marked subconjunctival hemor- 
rhage, bilateral The left deltoid region presents two large vaccination scars The 
cutaneous surface of the body shows a diffuse erythema, ham colored, most advanced 
over face, neck, arms and extensor surfaces of forearms Ears cyanosed The thighs 
and legs are only slightly “ flushed ” The palmar surfaces of the hands and feet are 
of normal hue After removal of the viscera and consequent drainage of blood, the 
cutaneous erythema paled considerably leaving scattered bluish petechial areas orer 
the forehead and surrounding the mouth 

Thymus rest 25 gm Thyroid 25 gm Congested 

Lungs Right 450, left 400 gm Upon the pleural surface of all lobes both lungs 
are scattered small bright red points of hemorrhage, 1 to 2 mm in diameter Hcai t 
370 gm The epicardial surface presents scattered points of hemorrhage The rvall 
of the left ventricle is 1 9 to 1 4 cm in thickness , cut surfaces grayish-red , consistence 
firm The aortic ring is 6 5 cm in circumference The valves are normal The 
heart contains fluid blood The coronaries are normal Aorta intima smooth, glis- 
tening and of a normal ivory hue 

Abdomen There are rvidely scattered, small points of hemorrhage over the 
stomach, jejunum and ileum and over both leaves of tire mesentery of the small gut 
There is no increase m fluid in the peritoneal chink Stomach Slightlj dilated 
Mucosa grayish-red, rugae preserved No eschars, no ulcers The lumen of the 
stomach contains 250 cc of grass green fluid without appreciable odoi Jejunum 
Wall slightly edematous , mucosa pink, glistening and show's normal markings The 
mucosa presents a few petechial hemorrhages, 2 to 4 mm in diameter The lumen 
contains a small amount of semi-solid pale jellow material Ileum Contracted, con- 
tents scant in amount and of pale yellow hue The mucosa of the lower ileum presents 
six to eight oval areas measuring from 1 to 3 cm in length, long axes paralleling the 
long axis of the bowel The oval areas are grayish, finely granular and lusterless, 
edges sharp Vermiform appendix Normal in the gross Colon The ascending, 
transverse and descending colon are contracted , mucosa pale, moist and glistening 
I here are a few scattered petechial hemorrhages, 2 to 4 mm in diameter, bright red 
in color, located m tlie mucosa The rectum and sigmoid contain fluid feces , no gross 
blood The mucosa lining tlie rectum is pale gray and presents scattered petechiae 
and innumerable pin-pomt hemorrhages The lymph nodes in the mesentery of the 
small gut aie enlarged to the size of split peas, pinkish-gray and shotty to the feel 
Lner 1630 gm No gross pathology Spleen 160 gm Consistence firm Cut sur- 
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faces flat, sflistenin^ and of a deep phtm eoloi Coipuselts not \ibible in tiie gross 
Pancreas 110 gm Normal in tlie gioss 

Adrenals Ihe adrenals fuimsli a sti iking gross appearance llie combined 
weight of the two adrenals is 25 gin ( normal 12 to 15 gm ) 1 hey are of normal con- 

tour, firm and of a dark slate color Ihe cut surfaces show' marked capillar> hemor- 
ihage thioughout the cortices and ineading the medullarv portions The cut surfaces 
of the adrenals are flat and of a reddish hi own hue Small islands of gra}ish trans- 
lucent medullarv parenchyma are Msihle Both adrenals present the same gross pic- 
ture (Figures 1 and 2 ) 

Kidneys Right 170, left ISO gm Cut sui faces show moderate congestion 
Urinary bladder, prostate, seminal resides, rasa deferentia and testes Noimal in the 
gross 

Calvarium Normal Dura Moderate edema Brain 1370 gm Consistence 
quite soft The pia is congested The ependrma is smooth and glistening There is 
marked congestion of the small vessels beneath the ependyma corering the floor of the 
fourth ventricle Pituitary Normal The circle of Willis and cerebral arteries 
present noimal rvalls and contain fluid blood 

The outstanding gross findings are (1) cutaneous erythema rvith purpuric areas, 

(2) scattered points of capillarj hemorrhage upon the serous surfaces of the viscera, 

(3) hj'pei plastic Peyer’s patches and enlarged mesenteric Ijmph nodes, (4) bilateral 
capillaiy adrenal hemorrhage, (5) congestion of the pia arachnoid 

Considering the above gross findings singly the diagnoses suggested are Rock} 
Mountain spotted fever, typhoid fever, bilateial capillary hemorrhage of the adrenal, 
possibly tOMC as in diphtheria, possibly septic , bulbar palsy The final diagnosis was 
not made until the above possibilities were eliminated 

As suggested by the gross pathological findings, the following bacteriological 
examinations w'ere made 

(a) Cultures from the nares and the nasopharynx upon Loeffler’s medium were 
negative for the diphtheria bacillus 

(b) Culture from the heart’s blood w-as overgiown by B cob 

(c) Culture from spleen show'ed no grow'th 

(d) Cultures from the contents of the low'er ileum, caput coh and from the sur- 
faces of the Peyer’s patches all were negative for bacilli of the typhoid-d} senter} 
groups 

Blood serum of the deceased w'as agglutinated against B piotcns X-2, proteus 
X-19 and proteus Kingsbury, all agglutinations were negative 

Blood taken from a subcutaneous venule of the cadaver shows the follow'ing dif- 
ferential count lyinphoc}tes 3S, monocytes 17, neutrophiles 45 per cent The l}mpho- 
cytes are all of the small type The neutrophiles are 28 per cent band forms and 17 
per cent segmented forms The granulocytes present advanced degenerative changes 
Gram stain of blood film shows no microorganisms 

Mtc7 oscoptcal examuiahoiis w'ere made of all the organs of the body, stained both 
by H E and Giemsa Especial attention w'as paid to the reaction of the blood vessels 
of the skin, brain and heart in view' of the original diagnosis of Rocky Mountain 
spotted fever ^ There is no endothelial sw'elling or hyperplasia and no thrombosis 
Ihe perivascular reaction is limited to the skin w'here there is engorgement of the 
venules in the zone betw'een the corium and hypodermis, the congested subpapillary 
venules present an irregular piling up of the adventitial cells including a considerable 
number of mast cells and an occasional Ijmphocyte The capillaries supplying the 
sw'eat glands and the papillae of the hair follicles show no pathologic changes None 
of the histiocytes or endothelial cells include Rickettsia There are no perivascular 
nodules in the heart, and sections of the testes show normal histology The histo- 
patholog} of Rockv Mountain spotted fever was fresh m my mind due to a case 
autopsied recenth Dr R D Lillie of the National Institute of Health kmdl} studied 
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Adrenals The surrounding fat presents a diffuse, very slightly marked infiltra- 
tion with erythrocytes The arteries show normal walls, the veins are congested 
The adrenal capsule is thin and intact The zona glomerulosa is fairly well repre- 
sented Beneath the capsule there is marked capillary hemorrhage extending inward 
in broad rays and wedge-shaped areas The remnants of cortex are well preserved , 
the cells rich in lipoids The zona reticulaiis is entirely replaced by hemorrhage 
(Figure 4 ) The medullary portion is for the most part destroyed by hemorrhage 
though there are scattered islands of parenclijmia remaining The intact portions of 
the medulla show capillary congestion, edema, and small agmiiiations of lymphocytes 
and plasma cells Sections stained by Giemsa and by Gram reveal no microorganisms 
Sections stained by Levaditi show no treponemata 

The microscopic examination of thyroid tissue reveals large acini filled with 
deeply stained, homogeneous colloid, epithelium flattened No apical vacuoles No 
lymphoid reaction 

The parathyroid section includes a lobule composed of high cylindrical clear cells 
The majority of the lobules present alveoli composed of small clear cells, the large 
polygonal oxyphilic cells are very few in number 

Pituitary No patliologic changes other than venous capillary congestion 
Brain Sections were taken from the medulla at the level of the decussation of the 
pyramids and at the level of the inferior olive and sensory decussation, also from the 
cortex of the forebram (left precentral gyrus), the basal ganglion left, including the 
internal capsule, caudate nucleus and ependj'ma lining the lateral ventricle The sec- 
tions were stained by H E and by Giemsa The microscopic picture shows congestion 
of the veins and capillaries in the arachnoid , edema of the molecular layer which in- 
'cludes swollen astrocytes There is capillary congestion throughout the gray substance 
and a few small hemorrhages into the perivascular spaces of His No ring shaped 
hemorrhages No thrombosis No cellular infiltration of the spaces of Virchow- 
Robin and no perivascular cellular “ cuffing ” 

Sections of the brain stained by Gram show many small Gram-negative diplococci 
arranged in small groups and in scattered pairs, mostly extracellular though a few of 
the diplococci are included in the bodies of adventitial cells The Gram negative 
diplococci are coffee bean shaped, without capsules and are found in the cellules of the 
arachnoid over the ventral surface of the medulla and over the outer surface of the 
forebram (Figure 5 ) 

Gram stain made of the sections of the skin and adrenal reveal no bacteria 
Diagnoses Acute fulminating meningococcus infection with general purpura and 
massive bilateral capillary adrenal hemorrhage Death occurred before the onset of a 
suppurative meningeal reaction 

The bilateral adrenal hemoirhage is very striking, and at one period in the 
study of the case I was tempted to call the adrenal hemorihage the cause of 
death without searching further foi a cause of the general pathologic process 
The histogenesis ^ of the adrenals and the dual function “ of these organs 
should be reviewed by those who are interested in the adrenal lesions encountered 
in the case I have just presented The subject of bilateral adrenal hemorrhage 
had been brought to my attention by Larenson ^ and by Pearl and Biunn " The 
adrenal hemorrhage m the cases cited by these authors is of the thrombotic type, 
secondary to a local inflammatory reaction in the case of Lavenson, possiWy 
syphilitic in the case cited by Pearl and Brunn The bilateral adrenal hemor- 
rhage ill the case I have repoited in this paper is of the capillary type, suggesting 
a toxemia as m diphtheria or a fulminating septicemia The case of Rockv 
Mountain spotted ferer recently autopsied at this hospital presented unilateral 
adrenal hemorrhage of the thrombotic tjpe Whethei or not the adrenal damage 
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in the case I have just lepoited had any diiecl beat mg upon the rapidly fatal 
teiinination, is pioblematical Bi asset ** (quoted liy Peail and Brunn) states 
that massive bilateral adrenal hemorihage causes an initial hypeiadienalemia 
followed by hypoadrenalemia lesultmg in death 

The original diagnosis of the case I have just presented was Rocky Mountain 
spotted f evei , suggested by the cutaneous eruption and no doubt by the fact that 
cases of this disease had been recently' encountered m this section of the United 
States In the couise of my microscopical examinations I excluded Rocky 
Mountain spotted fever as the final diagnosis The negative Weil-Fehx reac- 
tion here means nothing because of the vei\ shoit peiiod of time elapsed since 





Fig 5 Aiachnoid, ventral surface of the medulla oblongata, le^el of the pjramids 
X 2050 Gram stain Shows Gram-negative diplococci in clumps without associated in- 
fl'immatorv reaction other than presence of few Ijmphocytes and wandering histiocytes 

the onset of the illness Cecil ® quotes Wolbach as follows “ In Rock}'^ Moun- 
tain spotted fever the rash appears usually on the third to fifth day of the fever 
The rash appears first on the wrists, ankles and back, then on the forehead, 
arms, legs, chest and abdomen The effloi escence requires 24 to 36 hours The 
macules are at first bright red, rapidly become darker and after a few da) s the 
eruption is definitely petechial ” In the case just presented the eruption came 
on wuthm a few^ hours following the initial chill and was general and purpuric 
from the stait 

A t) pical case of Rock)' Mountain spotted fever is presented by Masson 
This case wall serve well as a model m both the diagnosis and differential diag- 
nosis betw’een Rock) hlountam spotted fever and other exanthemata, giving as 
It docs the incubation period (5 da)s) the mode of onset, the appearance and 
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distribution of the eiuption and the dates and titeis of agglutinations of the 
patient’s blood serum against piotcus X-19 In Masson’s case of Rocky Moun- 
tain spotted fevei the eruption fiist appealed upon the wrists and ankles during 
the third day of the illness and was of the red macular type, on the fourth day 
of the illness the “ rash ” became generalwed, involving the face, trunk and 
extremities including the palms and soles 

As all of us had ovei looked meningococcus infection as a possible etiologic 
factor in the case I haie presented, I shall quote several of the accepted texts on 
the subject of epidemic meningitis 

Osier’s definition of cerebiospinal fever is “ an infectious disease occurring 
spoiadically and in epidemics, caused by the meningococcus, charactei i/ed by in- 
flammation of the cerebrospinal meninges and a clinical course of great ir- 
regularity The affection is also designated as spotted fever Meningococci 
may be in the blood without meningitis resulting In malignant cases there may 
be no characteristic pathological changes, the brain and cord showing only ex- 
treme congestion The intestine sometimes shows swelling of the follicles ” 
According to Nelson “ In fulminating cases the skin, serous membranes and 
particularly the adrenals show hemoiihages and microscopically the cutaneous 
blood vessels have been seen to be crowded with meningococci The Peyer’s 
patches and the mesenteric lymph glands are commonly swollen and the in- 
testinal mucosa may be hemorrhagic Petechial hemorrhages may be seen on 
all serous surfaces ” 

Referring to the notes I made during May 1919, while I w'as m charge of 
Army Laboratory No 1, Neufehateau, France, I find that many cases of menin- 
gitis were hospitalized as respiratory diseases, and the final diagnosis of menin- 
gitis was made when the patients had been isolated m the influenza wards of 
Evacuation and Base Hospitals French pathologists during the earl}' part of 
the World War reported cases of memngococcic septicemia wuthout meningeal 
involvement During Sept 1918 a case of bronchopneumonia w'as admitted to 
Base Hospital No 6, the sputum of this case yielded a pure culture of the 
meningococcus, type IV (Pasteur type B) ' 

Boyd “ states “ In a case of extremely acute memngococcic septicemia in 
a child which I studied, the only lesion was an extensive bilateral hemorrhage of 
the adrenals " 

Stevens discusses the fulminating type of cerebrospinal fever which he 
says IS comparable to the malignant forms of othei specific infections, not un- 
common m some epidemics and occasionally met with sporadically The pa- 
tient IS suddenly stricken, sometimes without the least warning, and quickly 
passes into a state of collapse A severe chill, headache, stupor, soon followed 
by coma, moderate fever, a feeble pulse and an extreme prostration are the usual 
symptoms and the usual course A purpuric eruption is present m some cases 
Death is inevitable and may take place •within 12 hours Autopsy reveals hy- 
pei einia of the membranes of the brain but no pus 

Dr A Magruder MacDonald, the Coroner of Washington, D C , told me 
that in the epidemic of cerebrospinal meningitis during the winter and spring of 
1934 to 1935, there was a high percentage of fulminating cases with a course of 
from 12 to 24 hours , autopsies revealed no purulent meningeal reaction in these 
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A recent report of a case very similar to the one I have just presented has 
come to my attention By a happy coincidence the case referred to in this 
paragraph is from the Navy, while my case was under the Army jurisdiction 
The Naval case was admitted to the U S S “ Relief ” from a battleship, March 
9, 1935 and died two and a half hours later As far as could be determined the 
patient, a white male, aged 18 years, was sick only five hours prior to his death 
The antemortem leukocyte count was 5000 with 71 per cent small lymphocytes 
The blood film was loaded with Gi am-negative diplococci The antemortem 
spinal fluid was entirely negative, cell count three The antemortem blood cul- 
ture was positive for the meningococcus (type not specified) The autopsy 
findings in this case show congestion of the meninges but no purulent exudate , 
there are petechial hemorrhages in the serosa covering all the visceia The 
statement is made that “ the adrenals are swollen and appear hemorrhagic ” 

Summary 

The case presented is that of a young adult white male who became ill sud- 
denly during the evening of Sept 22 this year The onset of the illness was 
marked by a chill, followed by pain in various joints By morning a general 
purpuric erythema had developed The radial pulse became imperceptible, 
coma developed and the patient died 10 15 am , Sept 23 The total illness was 
of less than 12 hours’ duration Autopsy revealed bilateral adrenal capillary 
hemorrhage as the most striking gross finding Micro-sections of the brain 
stained by Gram showed Gram-negative intra- and extracellular diplococci 
located in the cellules of the aiachnoid There was no purulent reaction of the 
meninges The final diagnosis, based on the microscopic autopsy findings, is 
acute fulminating meningococcus infection 

Conclusions 

It is misleading to over-emphasize the importance of any single gross autopsy 
finding, such as the cutaneous erj thema, the petechial hemoi rhages m the serosa 
of the viscera, the bilateial capillary hemorrhage of the adrenals, the hyper- 
plastic Peyer’s patches and the congestion of the brain, all of which weie well 
‘ marked gross autopsy findings in the case I have presented In any case pre- 
senting a skin eruption, the character and distribution of the eruption and the 
time lequired for complete efflorescence must be taken into consideration The 
importance of considering meningococcus infection as a possible cause of death 
in an illness of less than 12 houis’ duiation is emphasized 
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LIPOIDAL HISTIOCYTOMA (FIBROXANTHOMA), REPORT 

OF A CASE 

By George M Lewis, M D , Ketv 3 0}k, N Y , and VVilrert Svchs, MD, 

Jersey City, Y J 

The origin and natuie of the xanthoma cell is in doubt ^ Because of this, 
its significance is not fully understood Many obseivers have noted the lather 
widespread occurience of xanthonia-like cells in deiinatoses not usually con- 
sidered among the true xanthomas In using the teim fibi oxanthoma, a com- 
bination of a fibroma with a xanthoma is implied Aschoff and Kammer - con- 
sider that such a unification exists and classify fibioxanthoma as a type of the 
true xanthomas Pinkus and Pick - contend that the process is more likely due 
to the ability of tumors of the connective tissue gioup to become emiched with 
lipoids For this reason, they piefei the term fibroma xanthoma or, bettei still, 
fibroma hpoidicum ^Ae doubt that it is a disease sm gcncus because it ap- 
paiently has no characteristic clinical features 

Case Report 

J S, aged 36, a policeman, was first examined in January 1934, regarding a 
lesion of SIX months’ duiation on the right knee Four years befoie, he w’as struck 
by a trolley-car and severely injured Besides several dislocations and internal in- 
juries, he sustained many contusions and abrasions, among which was an abraded 
area at the site of the present lesion Healing was dela 3 ed and a small infiltrated 
area lemained Six months befoie his first visit, he tripped on a subway stair and 

♦Received for publication August 21, 1935 

From the Skin and Cancel Lint, New Yoik Post-Graduate Medical School and Hos- 
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biuised the same aiea of skin on Ins right knee Following this, a lesion appeared 
and became progressively larger until it i cached its present size (figure 1) Bleeding 
was at times pi o fuse, so that it was necessaiy to weai a bandage to pie\ent his 
clothes becoming soiled 

Examination disclosed a walnut-sized, dark-red nodule, elevated above the sur- 
face of the skin Its surface vas uneven and in one part was covered vitli a crust 
There was very slight infiltration at the base Palpation of the lesion revealed a 
slightly harder consistency than one would expect from its appearance 

From the clinical characteristics, the lesion was considered either sarcoma or 
pjogenic granuloma Because of the possibility of malignancy, it was felt advisable 



Fig 1 Photograph showing the lesion on the right knee 


to excise the lesion This allowed a complete histologic study to be made Alter 
surgical removal, the wound was closed with three interrupted sutures 

Pathology In the center of tlie specimen was an infiltrate occupying one-half 
the section and extending throughout the upper, mid, and deep cutis down to the fat 
(figure 2) This infiltrate was composed of closely packed cellular elements The 
area was circumscribed and sharply differentiated from the normal tissue on either 
side 

Throughout the infiltrate were coarse and fine strands of connective tissue 
Witliin these were many blood and lymphatic vessels In the mid and upper cutis 
these vessels weie more numerous and were markedly dilated, some were filled with 
blood elements 

At the margins of the section, the epidermis was markedlv and irregularly 
acanthotic The rete pegs encircled the cellular infiltrate and extended down almost 
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to the deep cutis 0\eilvim>: the cclhil.u mass, the epideimis was thinned into a nar- 
row band of tlirce oi four la\ei s of cells, composed of one basal cell, one or two prickle 
cells, and one horn cell Ihe lete pegs .ind papillary bodies were absent Over the 
eentei, the epidermis was entireh missing and the cellulai mass extended to the 
surface 

The infiltrate w^as composed of large cells, some being lound and some polygonal, 
the} w'ere about in equal proportion (figure 3) The cell outlines were distinct and 
the nuclei w'ere large and lound, wuth chromatic fibeis loose!} arranged 'I here were 
definite nucleoli Many of the cells contained two or three nuclei The spongio- 
plasm w'as faiily clear but the hyaloplasm was onh faintlv visible, giving a foaniv 
appeal ance to the cell body 

Besides the piesence of xanthoina-hke cells, granuloma pvogenicum was dif- 
feientiated from fibroxanthoma In the absence of gianulation tissue and the presence 
of a different stroma, sarcoma was i tiled out b} the absence of variotisl} -sized con- 
nective tissue cells, by the fact of the lesion being well ciicumscnbed and demarcated 
and by its orderly airangement 


Summary 

A case is reported in which the clinical findings were snggestiv'C of either 
gianulonia pyogenictim or of saicoma The histology w'as that of fibroxan- 
thoma Exammatiou of the patient one vear following the leiiioval of the lesion 
levealecl no evidence of local recurrence 
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EDITORIALS 

THF AMLRICAN BOARD OF INTERNAL MEDICINE 

Dm mg the recent session of the American ^Medical Association at Kan- 
sas City, Missouri, May 11 to 15, 1936, the American Board of Internal 
Medicine was given final official approval by the Advisory Board foi Medi- 
cal Specialties, the Council on Medical Education and Hospitals and the Sec- 
tion on Practice of Medicine of the American Medical Association 

The Section on Practice of Medicine, American Medical Association, 
held a special executive meeting for this purpose, pieceding the scientific 
piogram, Wednesday morning. May 12, 1936 with Dr William J Kerr, 
chairman of the section, presiding Present on the platfoim were the four 
representatives from the Section on the Joint Committee of Oigamzation, 
Reginald Fitz, Ernest E Irons, John H Musser, and Walter L Bierring as 
well as Dr James Alexander Miller, recent president of the American Col- 
lege of Physicians 

The plan of organization of the Boaid with an outline of the methods for 
certifying specialists m mteinal medicine was presented by the chan man of 
the Joint Committee, Walter L Bieirmg, after which Dr James Alexander 
Miller made a statement on behalf of the American College of Physicians 
that the College appreciated the privilege and opportunity to sponsor this 
movement and cooperate with the Section in the organization of the Ameri- 
can Board of Intel nal Medicine 

The resolution of approval by the Section on Piactice of Medicine, 
American Medical Association, was presented by Di James A Paulhn and 
supported by Di S Marx White, after which it was unanimously adopted 

The histone significance of this action was manifest to all who veie 
piesent Within one year after the Regents of the Ameiican College of 
Physicians at the Philadelphia session in 1935 adopted the resolution to 
underwrite the necessary expense and join with the Section on Practice of 
the American Medical Association m the organization of a qualifying board 
for the certification of internists in the United States and Canada, the pui- 
pose was accomplished 

The American Board of Internal Medicine comprises nine members with 
five representatives from the American College of Physicians Jonathan C 
Meakins, O H Perry Pepper, David P Barr, W ilham S Middleton and G 
Gill Richaids, and four members i epresenting the Section on Practice of 
Medicine, American Medical Association, Reginald Fitz, Ernest E Irons, 
JohnH Musser and Walter L Bieiiing 

The first meeting of the Boaid will be held in Chicago, during the month 
of June, at which time officers and personnel of special committees will be 
selected, and jilans of proceduie regarding methods of qualification and certi- 
fication adopted All the activities of the Board will be gnen the fullest 
publication in the Annals of Internal Medicine 
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IHL IMPORJANCL OP POIASSIUM IN lllh IRLAlMhNl OF 

ADDISON’S DISLASL 

liiE wolk of Haiiop'’ and of Alleis | and others has shown that the 
adienalcctomizcd dog ma} be kept alne indefinitely without the use of 
cortical hormone by the administration of sufficient quantities of sodium in 
the foims of sodium chloride and of eithei sodium bicarbonate oi sodium 
citrate Recent work of Allers has indicated that if the potassium intake 
be kept to a ^ery low level, these animals, maintained on a high sodium 
intake, will not only Ine but will show entirely normal plasma electrolyte 
levels 

Adrenalectomized animals maintained on this high sodium, low potas- 
sium regime have shown themsehes ver}’- much more sensitne to the action 
of a variety of toxic substances than are normal animals Ihe} ha\e been 
found to be highly sensitive to the action of insulin, of histamine, and of 
thyroxin Important observations have now been published which indicate 
that they are also highly sensitive to the effect of any increase in the 
potassium intake 

This sensitivity of the adi enalectomi/ed animal to potassium is especially 
significant since the effect produced is very similar to the acute crisis seen 
in the untreated animal following adrenalectonn The prostration of the 
animal is accompanied by a fall of serum sodium levels and a rise in serum 
potassium The color, viscosity, sedimentation late and clotting time of 
the blood resemble sinnlai determinations made on the blood in acute crisis 
following adi enalectomy Intravenous injections of large amounts of 
sodium chloride, sodium bicarbonate and glucose plus laige amounts of 
cortin serve to i estore these animals to normal 

The importance of these similarities between the crises produced by m- 
ci easing the potassium intake and those occurring spontaneously is enhanced 
by the consideration of data indicating that in Addison’s disease in peiiods 
of crisis the serum potassium rises as the serum sodium falls The ad- 
ministration of large doses of cortin tends to reverse these phenomena It 
would appear, therefore, that the level of potassium in the serum is as in- 
timately concerned with the mechanism of crisis and as much under the 
regulation of the cortical hormone as is the level of serum sodium 

The practical application of this principle to the control of Addison’s 
disease has been under investigation in the Mayo Clinic and the results ob- 
tained in thiee patients have been published ? It was found that when the 
intake of potassium was kept at 1 6 gm per day the sodium and chloride 
intake could be reduced from such figures as 8 1 gm sodium and 10 9 gm 

* Harrop, G a , SoFFER, L J , Nicholson, W M , and Strauss, M B Studies on 
the suprarenal cortex IV The effect of sodium salts in sustaining the suprarenalectomized 
dog, Jr Exper Med , 1935, Ki, 839-860 

t Allers, W D The influence of diet and mineral metibolism on dogs aftei supra- 
renalectomj% Proc Staff Meet Majo Clinic, 1935, x, 406-408 

$ Wilder, R M, Snell, A M, Kepler, E J, Rynearson, E H, Adams, M, and 
Kendall, E C Control of Addison’s disease with a diet restricted in potassium a clinical 
study, Proc Staff Meet Alajo Clinic, 1936, xi, 273-283 
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chloiicle to 6 gin of sodium chloiide daily without seiiously altering the 
levels of serum sodium or serum potassium and without piioducmg clinical 
evidence of crisis 

On the other hand when the patients weie m normal condition on a 
regime of high sodium and chloride and low potassium it was found that if 
the potassium intake were raised from 1 6 gm to 4 gm there developed a 
prompt outpouring of sodium and chloride in the urine, the serum sodium 
fell and symptoms of crisis developed which required active treatment with 
cortm and intravenous salt 

Comparable increases in the potassium intake do not cause any marked 
change m the serum sodium in normal persons, though if the intake of 
sodium IS high, administration of potassium salts may be followed by some 
increased urinary excretion of sodium The action of the natural cortical 
hormone is apparently protective Within what limits the administration 
of cortm will protect against the action of potassium in Addison’s disease 
IS not yet fully determined 

Wilder has pointed out that the normal diet contains variable amounts 
of potassium, many common foods such as meat, fish, potatoes, etc } leldmg 
as much as 400 mg per 100 gm It is entirely possible, therefore, that an 
accidentally increased intake of potassium in the diet may account for some 
\ of the hitherto unexplained crises of patients under treatment with a high 
sodium intake alone It would seem important therefore to add to the re- 
quirements for successful treatment of Addison’s disease that dietetic 
measures be taken to ensure a potassium intake of not more than 1 6 gm a 
day 
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The Diagnosis and Ticainicnt of Vanatwn^ in Blood Pi clinic and Ncphnlis By 
Hlrman O Moslntiial, MD 616 pages, 15 5 X 24 cm Oxford UmversiU 
Press, N Y 1950, 1931 Price, $9 00 

This volume is divided into h\o parts, the first dealing A\ith blood pressure and 
the second with nephritis In the fiist part the physiologic dynamics controlling blood 
piessure, methods of estimating arterial tension, tests for functional efficiency of the 
circulation, blood pressure as applied to life insurance, the effects of certain eiery'day 
habits and dailv routine upon the blood pressure, hypotension and Inpertension are 
discussed The author points out that moderately eleiated blood pressures remaining 
at the same level do not have the same significance as those vhich progressively be- 
come higher He classifies cases of h\pertension according to the elevation of the 
systolic or diastolic pressure or both, and attributes the first to a large pulse lolume 
or to a general iigidity of the aiterial wall, the second to an associated myocardial in- 
sufficiency, the last to a primaiv increased peripheral vaso-constnction or more com- 
monly to an increase in the tone of the arteries between the heart and arterioles mth 
secondary^ arteriolar constriction — the cases in this lattei group being considered those 
known as essential hypei tension In legard to the se\eiity of the vascular lesions 
secondary to or associated with hy pei tension, the authoi points out the present con- 
fusion in the use of the terms benign and malignant and suggests that better terms 
would be “mild,” “ progressn e,” or “seieie” The etiology, symptomatology and 
treatment of essential hypet tension are discussed 

The second part of this volume is devoted to uhat the author piefers to call 
Bright’s disease, since he feels that nephiitis can no longei be consideied a disease of 
the kidney alone, and since fuithermoie certain conditions included in the non- 
suppurative renal diseases ate not inflammatorv in otigm Included in this portion of 
the book IS a discussion of the vaiious types of pathological lesions found methods of 
testing renal function, symptoms and signs of impaired function, and treatment The 
author has divided treatment into that directed at the pathological lesion and that 
directed at the symptoms and signs exhibited by the patient He stresses the point 
that each patient presents an individual problem There are sepaiate chapters on 
edema, anemia, blood piessure and uremia A classification is offered 

Drs Daniel R Barr, Ernst P Boas, Harold M Frost, C Ward Ciampton, Ed- 
ward C Schneidei , Benjamin I Ashe, S Edwaid King, and James J Short ha\e made 
contributions to this volume Iheie is an extensive bibliography 

W S L, Jr 

Synopsis of Diseases of flic Heait and Aitciics By Georce R Herkaiaxx MD 
PhD 344 pages, 13X20 cm C V klosby^ Company' St Louis 1936 

This synopsis of cardiovascular disorders is intended for the student and general 
practitioner It contains no reference lists but from time to time the names of out- 
standing investigators are mentioned in the text It is well indexed It contains 
chapters on modern instruments used in the clinical study of the heart, cardiologic 
roentgenology, and electrocardiography This book is recommended to those wishing 
more information on this subject than is to be found in the textbooks on general medi- 
cine, and who do not wish to pui chase oi who have not the time to lead one of the 
more extensive treatises on cai diovascular diseases 


W S L, Jr 
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The Medical Ttcalvient of Gall Bladdci Disease By Maktin E Rehi-uss, MD, 
and Guy M Nei son, M D 465 pages , 15 X 24 cm W B Saunders Compan^ , 
Philadelphia 1935 Puce, $5 50 

Any comprehensive presentation of the medical treatment of gall bladder disease 
IS timely, for today the results of even expeit surgery are often discouraging More- 
over, the mechanism of gall bladder disease is not reversed or changed by surgical 
treatment, such treatment merely removes the result of a pathological process without 
aftecting its cause In the light of our present knowledge Rehfuss and Nelson feel 
that like the diabetic, the chronic biliary sufferer needs an adjustment of his method 
of living, a recognition of certain dietary procedures, and equallj important a 
systematic check-up of his condition 

The book is well arranged and proceeds in orderly fashion first by stating the 
pioblem and then the methods whereliy it may be attacked The physiology of gall 
bladder activity is reviewed briefly The important points m the clinical study of the 
gall bladder patient are described 

The authors belie\e that the primary problem in the treatment of gall bladder 
disease is a medical one, although surgical therapy is often necessaiy as a part of the 
general program Certain cases they consider clearly candidates for surgery, but on 
the other hand they point out that thei e are exceptions to the rule that gall stones in 
themselves are an indication for surgical treatment Careful consideration of the 
patient’s status as a surgical risk is necessary The clinical similarity to gall bladdei 
disease of pancreatitis, appendicitis, and coronary disease should lead to a careful 
cinaljsis of clinical data in each case before a final decision is reached 

In discussing the medical treatment, the authors stress the value of considering 
that in each patient with gall bladder disease one or more etiologic factors are chiefly 
at play and must be especially combated The three major etiologic factors thej con- 
sider to be metabolic defects, infections, and stasis Diet regulation, the remo\al of 
focal infections, the use of vaccines, the employment of duodenal drainage, etc aie 
more or less appropriate therapeutic methods according to the etiologic factor which 
predominates in the individual case 

There is a very full discussion of diets, drugs, and special therapeutic methods 
General hygiene, rest, exeicise, work and diversion are considered fiom the point of 
view of the gall bladder patient 

S M 

The Stomach and Duodenum By George B Eustermax, and Donald C Balfour 
958 pages , 17 X 25 cm W B Saunders Company 1935 Price, $10 00 

This book IS an excellent example of a cooperative effort on the part of com- 
petent men working in unison for the benefit of all of us They supplement each 
others’ knowledge and in that way are able to present the fundamental facts of dis- 
eases of the stomach and duodenum as \%ell as their relationship to other diseases 
The gastro-duodenal field is sur\eyed and brought up to date from all points of view, 
medical, surgical, physiological, pathological and roentgenological, and the result is 
an excellent book for internist, surgeon, general practitioner and student 

The authors and contributors have endeavored to confine their discussions to such 
phases as have more or less direct clinical application, and thus to emphasize the real 
purpose of coordinated practice, namely, that the benefit of all knowledge, whether 
clinical, experimental, surgical or pathological, be made available to the indnidual 
patient They have omitted mention of conditions, anomalies, or therapeutic pro- 
cedures with which they are not sufficiently familiar to cause their opinion to hace 
weight, but on the other hand they have paid the greatest attention to diseases of fre- 
quent occurrence such as duodenal ulcer, gastric ulcer, dyspepsia, gastritis, hemor- 
rhage, nutritional disorders, r itamin deficiencj' states, etc 
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Ihe first five chapteis may be looked upon as leriews from the instoncal, plnsio- 
logiunl, experimental, surgical pathological and pathological points of view Ihey 
give the leadei that fundamental knowledge upon winch a satisfaclorv clinical ap- 
proach can he substantially based The general problem of dvspepsia is classified into 
four groups These are the organic, reflex, sjsteinic and functional Then follow's 
the iniestigation of the patient Test meals are discussed and their diagnostic sig- 
nificance evaluated An illustrated chapter is devoted to roentgenologic diagnosis 
Anesthesia for surgical procedures iniolving the slonnch and duodenum are dul) 
considered 

The chapters on duodenal ulcei are excellent Other phases of duodenal disease 
such as duodenitis malignant and non-inahgnant tumois of the duodenum, tuber- 
culosis of the duodenum, chronic dilatation and obstruction of the duodenum, fistulas 
and injuries of the duodenum, duodenal parasites, diverticula, paraduodenal hernia are 
considered Gastric diseases are stnnlarh discussed and it is interesting to see that 
the subject of gastritis is still a controversial one Gastric ulcer and cancer, as would 
be expected, consume many pages In the chapter on surgical treatment of carcinoma 
of the stomach, excellent step bj step illustrations of sarious operative procedures are 
included The importance of early diagnosis is stressed and the possibility of more 
and more five yeai cures is showai to depend upon early diagnosis, propei surgical 
technic and proper pre- and postoperative care of the patient 

Achlorhydria assumes added significance in view of recent advances in the under- 
standing of It A chapter is devoted to the medical treatment ot inoperable carcinoma 
of the stomach, a subject upon which w^e always need enlightenment The subject 
of diaphragmatic hernia is discussed Apparently what was interpreted as an in- 
crease m Its incidence is due entirely to the awareness that the condition exists and to ' 
better diagnosis ^ 

The important subjects of perforation and hemorrhage and their treatments as 
well as the problem of gastiic retention due to duodenal and pyloric obstruction are 
considered thoroughlv A chapter is also devoted to that moot question of carcinoma- 
tous transition of gastric ulcer and another to anemia following operations on the 
stomach 

It IS apparent, therefore, that we have here perhaps the most complete treatise on 
the stomach and duodenum in the English language The work is systematicallv and 
skillfully arranged following a plan which devotes one-third of the book to general 
and fundamental considerations, one-third to a discussion of the duodenum m prac- 
tically all its phases and the final one-third to a similar discussion of the stomach, 
except for the last chapter wdiich discusses the nature of postoperatn^e pulmonary 
disease Both stomach and duodenum are considered in the same sequence 

The bibliography is selective, comprehensive and authoritative The illustrations 
are splendid The book can be highly recommended S M 

Lohai Pneumonia and Scum Tlictapv By Fkederick T Lord, M D , and Roderick 
Heferon, D 91 pages The Commonwealth Fund, New York 1936 
Price, $1 00 

This small book, written with special reference to the experience of the Mas- 
sachusetts Pneumonia Study, will be of interest and value to all those engaged in 
the care of pneumonia cases It deals first with the underlying immunological prob- 
lems and then in a verv practical and specific way with such topics as the selection of 
cases for serum treatment, the technic of typing, the methods and precautions useful 
m serum therapy, dosage, and reactions In the last chapter new data are added 
concerning the results of serum therapy 

The presentation will be clear to any intelligent practitioner and at the same tune 
the observations recorded will be valuable to those fully conversant with, the previous 
literature of this subject M C P 
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Girrs TO the College Library 

Acknowledgment is made of the receipt of the following gifts to the library of the 
American College of Physicians 

Dr Oliver T Osboine (Fellow), New Haven, Conn — 3 books, “What Everyone 
Ought to Know,” “ Mouth Infection ” and “ Evaluation of Symptoms ” , 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — Sixth Supplement to his book, 
“New klodern Drugs,” previously donated to the College, 

Dr Jacob Buckstem, New York, N Y — 1 book, “ Peptic Ulcer ” , 

Lt Col Thomas W Burnett (Fellow), MC, U S A — 1 reprint. 

Dr Arthur R Elliott (Fellow), Chicago, III — 18 reprints. 

Dr Hubert C King (Fellow), Lakewood, Ohio — 1 reprint. 

Dr E B Krumbhaar (Fellow), Philadelphia, Pa — 16 reprints. 

Dr Albert Soiland (Fellow), Los Angeles, Calif — 6 reprints. 

Dr Pauline Williams (Fellow), Richmond, Va — 2 reprints. 

Dr W Lawrence Cahall (Associate), Philadelphia, Pa — 1 reprint. 

Dr Richard J Clark (Associate), Boston, Mass — 3 reprints, 

Capt James H Forsee (Associate), MC, U S A — 5 reprints. 

Dr William Freeman (Associate), Worcester, Mass — 10 reprints, 

Dr Ralph H Kuhns (Associate), Chicago, 111 — 1 reprint, 

Dr Fred J McEwen (Associate), Wichita, Kan — 1 reprint. 

Dr G Louis Weller, Jr (Associate), Washington, D C — 4 reprints. 

Dr F Eugene Zemp (Associate), Columbia, S C — 4 reprints 


The North Carolina State Medical Society met in Asheville klay 4 to 6, under the 
presidency of Dr Paul H Ringer (Fellow), Asheville A luncheon by North 
Carolina members of the American College of Physicians was given Tuesday, May S, 
111 honor of Dr Ernest B Bradley, President of the College, at which 36 Fellows out 
of a State membership of 66 were present In addition to President Ringer, four ex- 
Presidents of the State Society were present. Dr L B McBrayer, Southern Pines, 
Dr iM L Stevens, Asheville, Dr Isaac Manning, Chapel Hill, and Dr Paul P 
McCain, Sanatorium, as well as Dr Wingate M Johnson, Winston-Salem, President- 
Elect of the Society, all Fellows of the College Dr Bradie}"^ spoke briefly explaining 
the progiess of the Committee on the Certification of Internists 


Under the Presidency of Dr James E Paullin (Fellow), the kledical Associa- 
tion of Georgia recently held its 87th Annual Session Dr William B Castle (Fel- 
low), recipient of the Phillips Memorial Award of the American College of Physi- 
cians for 1933, delivered the Abner Wellborn Calhoun Lecture 


Dr J Frederick Painton (Fellow), Buffalo, N Y , has been appointed Associate 
in kledicine at the Unnersity of Buffalo School of kledicine for the academic year, 
1936 to 1937 


Dr A U Desjardins (Fellow) Rochester, Minn , is Chairman of the American 
committee in charge of the First International Congress on Fever Therapy to be held 
at Columbia University, New York City, September 29 to October 3, 1936 The sub- 
jects to be discussed will include physiologic and pathologic changes as \sell as the 
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trccitnient of ijonorrlie.i, both in the male and in the fcni.ilc, gonoirliLal and noii- 
specifiic aithritis, syphilis in its vaiioiis slacrts, neurologic conditions siicli as mul- 
tiple sclerosis, choica, paresis, tabes, skin diseases, etc Ibis meeting will be held 
iindei the Cliairniansliip of Baion Ilcnri de Rothschild of Pans France lliere is 
a French committee headed by Piofcssor d’Aison\al as honorary President and Pro- 
fessor Abrami as Chaiiman Ihere is a national European committee with members 
lepresentmg various European countries 

An abstract of the papers w’lll be published in the ^olume of the transactions in 
English, Geiman and French Information regarding the conference maj be ob- 
tained from the Secretai>, Dr William Bieinian, 471 Park A\enue, New York N Y 


Dr William Nimeli (Fellow^), Mexico, D F, h.is been elected Piesident of the 
Mexican Chaptei of the National Soclet^ for the Advancement of Gastro-enterologj 
Dr Nimeh also was iccentlv and unanimonsh elected a member of the National 
Acadeniv of Science 


Dr Archibald L Hoyne (Fellow), Clinical Professor of Pediatrics, Rush Medi- 
cal College, and Associate Clinical Piofcssor of Pediatiics, School of Medicine of the 
Division of the Biological Sciences, Unnersitj of Chicago, addressed the Northern 
Tii-State Medical Meeting at Foit Wa 3 'ne, Ind , in April on “Progress in the Man- 
agement of Contagious Diseases ” 

He also addressed the Nebiaska State Medical Meeting at Lincoln, during April, 
on “The Treatment of Memngococcic Meningitis Without Intraspinal ’■Jhcrapj,” and 
the Iowa Public Health Association’s meeting at Des Moines, on April 28, on 
“Diphtheria” On May 29 he addressed the Iowa State Medical Meeting at Des 
Moines on “ Memngococcic Meningitis ” 


Dr C C Burlingame (Fellow'), Hartford, Conn, as Chairman of the Com- 
mittee on Public Education of the American Psychiatric Association, recently an 
nounced the election by the Board of Examiners of that organmation, of Di Ken 
neth Appel (Associate), Philadelphia, Pa 


Dr How'ard M Jamieson (Fellow'), Wilkes-Barre, Pa, has accepted a Public 
Health appointment in Great Biitain 


Newly elected Fellows of the American College of Phj'sicians of Puerto Rico gave 
a dinner on April 28 in honor of the College Gorernor of the Island, Dr R ]\I 
Suarez Dr Suarez presented a report upon the Tw'entieth Annual Session of the 
College held in Detroit, at which he w'as in attendance There was a round table 
discussion 111 regal d to the College, its policies and the further development of its 
membership in Puerto Rico Action was taken tow'ard organizing a local unit with the 
purpose of furthei ing the aims and objects of the College and its scientific activities 
III the Island 


Under the Presidency of Dr F M Pottenger (Fellow), Monrovia, the 
Tw'entieth Annual Scientific Session of the Association for the Study of Internal 
Secretions was held in Kansas City, May 11 to 12 Among members taking part in the 
program w'ere 


COLLLGE EEWS NOTES 


1759 


Dr E L Sevringhaus (Fellow) , Madison, Wis (with R K iMever) — "Gonadotropic 
Inhibitoiy Substances in Blood of Women and Monkeys After Anterior Pituitary 
Therapy ” , 

Dr J B Colhp (Fellow), Montreal, Que (with Hectoi Mortimer, Percv Wright, 
Carl Bachman) — “The Hormone Relationship BeA\een the Female Organs of 
Sex and the Nasal Mucous Membrane” and “Further Studies in Anterior 
Pituitary Physiology ” , 

Dr Henry J John (Fellow), Cleveland, Ohio — “The Interrelationship Between the 
Pancreas and Other Endocrine Organs m Diabetes ” 

Dr Hans Lisser (Fellow), San Francisco, Calif — “Two and One-Half Years’ 
Observation of a Patient with Cushing’s Disease, Following Remoial of a Pars 
Intermedia Adenoma ” , 

Dr W O Thompson (Fellow), Chicago, 111 (with N J Heckel, A D Bevan, E R 
klcCarthy and P K Thompson) — “ The Treatment of Undescended Testicles 
with an Anterior Pituitary-Like Substance ” , 

Dr L G Rowntree (Fellow), Dr J H Clark (Fellow) and Dr N H Einhorn 
(Fellow), all of Philadelphia (with Arthur Steinberg, Philadelphia, and A kl 
Hanson, Faribault, Minn) — “The Role of the Thymus Gland in Growth and 
Development ” , 

Dr Homer P Rush (Fellow), Poitland, Ore — “Three Cases of Macrogenitosomia”, 

Dr Daniel L Sexton (Fellow), St Louis, Mo — “Treatment of Sexual Under- 
development in the Human Male w'lth Pregnancy Urine Extract Further Re- 
port ” , 

Dr Matthew Mohtch (Associate), Jamesburg, N J (w’lth Sam Poliakoff) — “Hypo- 
thyroidism in Behavior Problems” 


Dr Joseph C Doane (Fellow), Medical Director of the Jew’ish Hospital of 
Philadelphia, will give a short course in hospital operation in the Summer School of 
Hotel Administration at Cornell University, June 29 to July 11 The course, planned 
as a “ refresher ” course for those already engaged in hospital w ork is a “ unit ” 
course, which means that students enrolled wull devote all their stud> time exclusnely 
to the study of hospital problems 


The Philadelpliia County Medical Society, during the week of April 20 1936, 
conducted its First Annual Postgraduate Institute Authorities in their respectne 
fields offered postgraduate lectures relating especially to cardio\ ascular and renal 
diseases Admission was open to all interested phjsicians not onlv locally but through- 
out the eastern portion of the country The following Fellows of the College were 
members of the Committee on the Postgraduate Institute Dr E J G Beardsle\ 
Dr Edw'ard L Bortz, Dr kVillis F klanges. Dr H K klohler and Dr William D 
Stroud 


Dr DdMd P Barr (Fellow) and Dr Sinclair Luton (Fellow) both of St 
Louis, addressed the annual meeting of the klissoun State Medical Association at 
Columbia, klo on “Nature and Treatment of Obesity" and “The Clinical Use of 
Digitalis Variables Encountered,” respectnelv 


Dr William Deiitt tFellow) Allenwood Pa, is Piesident of the Pennsjhanii 
Tuberculosis SocieU, succeeding Dr Charles Howard Marcv (Fellow), Pittsburgh 
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Undci the Piebidency of Dr Herbert L Bryans (Fellow), Pensacola, the 63rd 
Annual Meeting of the Floiida Medical Association was held on the S S Florida, 
April 27 to 29, on a ciuise to Havana 


Di Wilhs F Manges (Fellow), Philadelphia, piesented the Russell D Carman 
Memorial Lecture, sponsored by the Minnesota Radiological Society, during the annual 
session of the Minnesota State Medical Association at Rochester, Minn , early in May 
Dr Manges’ title was “ Foreign Bodies and the Use of X-Ray Examination in Their 
Localization and Removal ” 


Dr James Alex Miller (Fellow) has been appointed Administrative Consultant 
in Tubeiculosis to the New York City Department of ITospitals 


A reception and testimonial dinner was tendered to Dr Andrew P Biddle 
(Fellow), Detroit, on April 1 by the Wajme County Medical Society and the Detroit 
Dermatological Society in recognition of his completion of fifty years in the practice 
of medicine Dr Biddle is Emeritus Piofessor of Dermatology at Wayne Univer- 
sity, College of Medicine He was President of the Detroit Board of Education in 
1925, President of the Detroit Librarj Commission in 1931, Charter member of the 
Wayne County Medical Society and was the first Editor of the Journal of the Michi- 
gan State Medical Society He has also acted as President of the State Society, 
President of the Detroit Academy of Medicine and President of the American Der- 
matological Society 


Dr Robinson Bosworth (Fellow), Rockford, has been elected President of the 
Illinois Tuberculosis Society ' 


Dr Andrew C Ivy (Fellow), Chicago, has been named Secretary of the Ameii- 
can Physiological Society. 


Under the Presidency of Dr Robert A Peers (Fellow), Colfax, Calif, the 65th 
annual meeting of the California Medical Association was held at Coronado, May 
25 to 28 Dr Jacob J Singer, St Louis, Dr Plarry H Wilson, Los Angeles, Dr F 
M Pottenger, Monrovia, Dr Philip H Pierson, San Francisco, all Fellows of the 
College, were among the speakers on the program 


Dr Ralph A Kinsella (Fellow), St Louis, delivered the annual oration in medi- 
cine before the Illinois State Medical Society at its meeting in Springfield, May 19, 
his title being “ The Career of a Heart ” 


Dr George W Covey (Fellow), Lincoln, Nebr , was installed as President of the 
Nebraska Medical Association at its 68th annual meeting duiing April 


Dr Peter Irving (Fellow), New York City, is Secretary of the i\Iedical Society 
of the State of New York 


Dr Earl B McKinley (Fellow), Washington, D C, has been named Vice- 
President of the American Association of Pathologists and Bacteriologists 


Dr Charles F Martin (Master) foi many yeais Dean of the Faculty of Medi- 
cine of McGill University, Montreal, will retire August 31, having reached the retire- 
ment age in effect at that institution j 


1 
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Dr Albert Grant Fleming, Professoi of Public Health and Pre^entl^e ifedicine 
and Director of the Department, has been appointed Dean to succeed Dr Martin 
A newly established position of Associate Dean will be filled by J C Simpson, 
LL D , Secretary of the Faculty of Medicine and Chairman of the Committee on 
Physical Education 


OBITUARIES 

DR CLARENCE EUGENE SIMONDS 

Clarence E Simonds \\as born Febiuary 13, 1874, m the town of 
Mansfield, Conn , a son of William E and Mary (Lee) Simonds 

He was educated m the common schools of Mansfield and graduated 
from Wilhmantic High School in 1893 After teaching for a year he 
entered the medical school of New York University, finishing the course 
there m 1897 Following this he did postgraduate work at New York Post- 
graduate Medical School and Hospital 

He practised his profession in Danielson and South Coventry, Conn , 
before beginning to practice in Wilhmantic m 1903, nhere he has remained 
until about a year ago when failing health caused him to give up all active 
work He served as health officer of the town of Windham and was medical 
examiner for the towns of Windham, Scotland and Hampton for many 
years until ill health compelled him to resign 

He was formerly Attending Physician, St Joseph’s Hospital, Chief Phy- 
sician and President of the Medical and Surgical Staffs, Windham Com- 
munity Memorial Hospital, ex-piesident and ex-secretary of Wilhmantic 
City Medical Society, ex-president of Windham County Medical Society, a 
member of the Connecticut State Medical Society and of the American 
Medical Association He was also a member of the Wilhmantic Chamber 
of Commerce and past president of the Exchange Club He became a 
Fellow of the American College of Physicians in 1930 

At the time of his death he was president of the professional staff of the 
Windham Community Memorial Hospital 

Henry F Stoll, M D , F A C P , 

Governor for Connecticut 

DR ARTHUR D HOLMES 

Arthur David Holmes, M D , CM, Detroit, Michigan, died after a 
short illness, February 20, 1936 

Dr Holmes was born m Chatham, Ontario, m 1863 He graduated 
from McGill University, Faculty of Medicine, in 1889, and then started 
practice m Detroit Very early he confined his work to pediatrics He 
spent the year 1902—1903 m London and Vienna doing graduate work m the 
diseases of children 

He held numerous teaching and hospital appointments Attending Ph} si- 
cian. Children’s Free Hospital, 1905-1916, Attending Ph)Sician, Woman’s 
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Hobpilal and Infants’ Home, 1907-1916, Consultant to both of these in- 
stitutions to the time of his death, Clinical Piofessoi of Pediatiics, Dctioit 
College of Mexlieine, 1913-1916 He held membeishij) and office in many 
medical societies Wa}ne Count} Medical Society (Picsident m 1910, and 
a Trustee fiom 1910 to 1930) , Michigan State Medical Society, American 
Medical Association, Detioit Acadmey of Medicine (President, 1901), 
Mississippi Valle} Medical Association (Vice-President, 1912), Central 
States Pediatiic Society Dr Holmes was one of the rciy eail} membeis 
of the American College of Ph}sicians, having taken Fellowship m 1917 
He was also a Director of the Equitable Tiiist Compam, Charles W Warren 
Company, and the Centi al W est Casualty Company In social organizations 
he held membership m the Detioit Club, the Witenagemote Club, and the 
Detioit Countiy Club 

Dr Holmes had been a widoner foi man} years, and is surMved by tno 
daughteis, Mrs Ernest G Davis and Miss Agnes Holmes of Detroit 

Di Holmes’ death is a gieat loss to the medical piofession of the city 
and state He was one of the eailiest to confine his work to pediatrics, and 
foi many yeai s was an active teachci in the college and hospitals of the city 
As an able clinical teacher, his work became the inspiration for many of our 
younger pediatricians A gentleman of broad culture and great personal 
charm, he enjo}ed a wide social acquaintanceship in the city Organized 
medicine also owes a gieat debt to Di Holmes, for it was during his presi- 
dency m 1910 and undei his inspning guidance, that the Wayne County 
Medical Society fiist purchased and became qiuitered m a building of its 
own, maiking an important step m the growth and prospent} of the Society 
The profession will miss greatly his genial friendship, and Ins able profes- 
sional counsel 

licNRv R Carstens, M D , F A C P , 

Goveinoi foi Michigan 

DR WEBSTER STANLEY SMITFI 

Dr Webster Stanley Smith (Associate), Da} ton, Ohio, died Januai} 
30, 1936, of arteriosclerosis, at the age of 79 Dr Smith was born m Day- 
ton, No\ember 13, 1856 He attended the public schools and graduated 
from the Medical College of Ohio m 1880 For many years he was con- 
nected with the Miami Valley Hospital as a member of the department of 
medicine and as instructor to nurses m diseases of the chest He was a 
member and past president of the Montgomery County Medical Society , a 
member of the Ohio State Medical Society, the Mississippi Valley Medical 
Society, the American Medical Association, and had been an Associate of 
the Ameiican College of Physicians since 1925 
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Dltroit, Mich 
March 1, 1936 


A reguiar meeting of the Board of Regents was held at the Book-Cadillac Hotel, De- 
troit, March 1, 1936, with the following present James Alex Afiller, President, Ernest 
B Bradley, President-Elect, David P Barr, Second Vice-President, William Gerrj Morgan, 
Secretary-General, William D Stroud, Treasurer, Walter L Biernng, John H Miisser, 
0 H Perry Pepper, Francis M Pottenger, Luther F Warren, William J Kerr, Roger I 
Lee, Sydney R Miller, George Morris Piersol, G GiU Richards, James B Herrick, Tonathaii 
C Meakins, James H Means, James E Paullm, Maurice C Pincoffs, Charles H Cocke, 
and Dr Alfred Stengel, Chairman, College Headquarters Committee, and Mr E R Lo\e- 
land, Executive Secretary, acting as secretar\ of the meeting, with Dr Janies \lex Miller, 
of New York City, President of the College, presiding 

The Executive Secretary read abstracted Minutes of the meeting of the Board of 
Regents held in Philadelphia December 15, 1935, which were approied as read 

President Miller in preliminary remarks referred with regret to the death of Dr 
Charles G Jennings General Chairman of the Twentieth Annual Session, to two mam 
subjects to be discussed later in the meeting, namely, the matter of a permanent home for 
the College and the certification of internists by’ the A,mencan Board of Internal Medicine , 
and to the remarkably satisfactory manner m which the Executne Offices had functioned 
during the past year 

The Executive Secretary then presented a communication from Professor M Fernan- 
Nunez of Marquette University School of Medicine, MiKvaukee, imiting, on behalf of 
Prof Dr Gustavo Pittaluga, Madrid, Spain, President of the III International Congress 
oil Malaria to be held there October 12 to 18, 1936, soin'^ representative of the College to 
attend the Congress 

On motion by Dr Bicrnng, seconded by Dr Pepper, and regularly’ earned, it was 
Resolved, that the incoming President, Dr Ernest B Bradley, mav designate any 
Fellow of the College whom he finds is going to attend this Congress to act as the official 
delegate of the American College of Physicians 

Dr Ernest B Bradley, Chairman of the Committee on Public Relations presented the 
following resignations, w'hich were acted upon by resolution 


4s<;aciatcs 


Bernard G Efron 
Walter S Lucas 
Jeiiaro Suarez 

r lUoivs 

W L Holman 
Lester J Williams 


New Orleans, La 
\Vynnewood, Pa 
San Juan, P R 


Toronto Ont 
Baton Rouge, La 


Resolved, that the resignations of the three abo^e named Associates and two Fellows 
be accepted 

Dr Willnm Gerry Iiforgan, Secretary -General, presented the following resolution, 
which was uinmmousK idopted, on the death of Dr Charles G Jennings {^vfaster), in- 
cluding its being spread upon the Minutes of this meeting and a cop\ of it being sent to 
Dr Jennings’ son, Dr Alpbeus Jennings 
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IN MEMORIAM 

CHARLES GODWIN JENNINGS 

Whereas Through the death of Charles Godwin Jennings on Januaiy 
9th, 1936, the American College of Physicians has lost one of its 
eai liest and most distinguished members 

Dr Jennings was elected to Fellowship m 1916 at the first annual 
meeting of the College held m New York City Pie was the second 
Fellow to be elected Master 

Dui ing the twenty years of his membership as Fellow and Master, 
Di Jennings took an active part in shaping the development of the 
College 

He was President of the Ameiican Congiess on Internal hledi- 
cme 1925 to 1926, at that time an integral part of the College Pie 
served foi many years as Governor of the College for the State of 
Michigan, and as such built up a large and enthusiastic State mem- 
bership On his retirement from the office of Goxernor, he was 
elected to the Board of Regents and served m this capacity until 1930 
He was elected Second Vice-Pi esidtnt of the College in 1931 and 
seived until 1933, when he was made First Vice-President Dr 
Jennings was returned to the Board of Regents in 1935 for a term '' 
of three years ' 

At the time of his death. Dr Jennings uas General Chairman 
for the Twentieth Annual Meeting of the College 

Dr Jennings by his bioad vision, keen judgment and wise counsel 
had won the confidence and esteem of those with whom he had 
worked for so many years 

Therefore Be It Resolved that we express our deep sorrow foi the 
loss of this tiue physician and wise counselor 

The Executive Secretary, Mr Loveland, presented cases oi failure to take up election, 
delinquency, and failures to qualify for Fellowship Two names were discontinued on the 
Fellowship Roster for failure to take up election, 14 Associates were dropped from the roll 
for failure to qualify for Fellowship within five \ears of their election to Associateship, 
as required by the By-Laws, 7 Fellows and 5 Associates were dropped from the roll be- 
cause of delinquency of two years or more 

Reporting upon the candidates elected to Associateship in 1931 and whose term of 
Associateship expires with the 1936 Annual Session, the Executive Secretary presented the 
following analysis 

78 Qualified for Fellowship 
2 Died 
4 Resigned 

1 Faded to take up election , 

16 Were rejected or dropped 

101 Total elected 1931 

772% qualified for Fellowship, 22 8% failed e\er to become Fellow's 



MINUTES or THE BOARD OF REGENTS 


1765 


Dr William Gerry Moigan, Secretary-General, reported the deatlii. of the following 
members since the last meeting of the Board of Regents 


Mastci 

Charles Godwin Jennings 
FeUoivs 

Henry Wald Bettmann 
Thomas C Chalmers 
William Krauss 
George Washington McCaskej 
Stephen Roman Pietrow’icz 
Hubert Schoonmaker 
Charles D Stenuvmder 
Associates 

John Leonard Eckel 
Henrj Finlay Hyndman 


Detroit, Mich 

Cincinnati, Ohio 
Forest Hills, N Y 
Meridian, Miss 
Fort Wayne, Ind 
Chicago, 111 
Chftoii Springs, N Y 
San Antonio, Tex 

Buffalo, N Y 
Wichita, Kan 


Jaiiuarj 9, 1936 

December 5, 1935 
No\ ember 16, 1935 
December 21, 1935 
December 30, 1935 
Jamiarj 12, 1936 
October 21, 1935 


No\ ember 26, 1935 
October 31, 1935 


Dr Morgan also reported the follow mg list of Fellow's who hai e become Life Members 
since the last meeting of the Board of Regents This made a total of sixtj-one Life 
Members, including the late Dr John Phillips 


Lewis Beals Bates 
Casper H Benson 
Donald Gregg 
James Rae Arneill 
Thomas Fitz-Hugh, Jr 
C Charles Burlingame 
Noble Wiley Jones 
Cecil M Jack 
Anna Weld 
Roy M Van Wart 
Estes Nichols 
William Henry Watters 


Ancon, Canal Zone 
Columbus, Ohio 
Welleslej, Mass 
Denver, Colo 
Philadelphia, Pa 
Hartford, Conn 
Portland, Ore 
Decatur, 111 
Rockford, III 

Descanso, Calif (formerly of New Orleans) 

Portland, Maine 

Coconut Grove, Mnmi, Fla 


Dr George Morris Piersol, Chairman of the Committee on Credentials reported that 
the Committee had held two meetings, one at the College Headquarters in Philadelphia on 
February 2 and one at Detroit on March 1 He distributed to the Board of Regents a 
mimeographed list of the recommendations for election both to Fellowship and Associate- 
ship from the meeting of February 2 An analysis of this list follows 


Recommended for election to Fellowship 

Advancement for Associateship ■39 

Direct election to Fellowship IS 

54 

Recommended for election to Associateship first I 

Deferred for further investigation, maturity etc 10 

Rejected 1 


66 


Of those recommended for election directh to Fellow'ship, the majoritj were members 
of the Medical Corps of the U S Army and U S Nasj 

An amhsis of the recommendations of the Committee on the Associate candidates 
considered Februarj 2 w-as as follows 
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Reconimcnclccl for election to Assocntc'.liip 


From rcgulor list 48 

From I'ellowbhip list 1 

49 

Deferred for further consideiation 11 

Rejected 6 


66 

Dr Picrsol hiving insuffieicnt time to inmicogi aph the rceommeiuhtions of M irch 1, 
read the list of recommendations to the Board His analvsis of the candidates considered 
on March 1 was as follows 


Recommended for election to Felloviship 

Advancement from Associatcship 40 

Direct elections to Fellowship 11 

51 

Recommended for election to \ssociatcship first 1 

Deferred for further investigation maluritj, etc 4 

Rejected 3 


59 


An anal} SIS of the candid itcs considered for ‘Yssociatcship on March 1, follows 


Recommended for election to Associatcship 41 

Recommended for election directly to Fellowship 2 

Deferred for further consideration 2 

Rejected 7 


52 


The combined lists of recommend itions from the meetings of Februarv 2 and March 1, 
both for Fellowship and Associatcship, follow On motion bj Dr Piersol seconded by 
Dr Bradley and regularly carried, it was 

Resolved, that the following 105 candidates for Fellowship and 92 candidates for As- 
sociateship shall be and are hereby elected to membership in the respective classes indicated 
The complete list of elections zvas published in the Match, 1936, issue of this jouinal 
Dr Piersol, on behalf of the Committee on Credentials, presented two cases for advice 
and direction from the Board of Regents (1) the case of a Fellow who resigned some 
years ago and who now is interested in being reinstated, but at a minimum of expenditure 
After thorough discussion of the case, the Board of Regents, bv resolution, diiectcd that 
It shall be the policy in such cases to require the payment of all delinquent dues and to have 
the support and recommendation of the Governor of the district for reinstatement The 
Board expressed itself as unfavorable to establishing a precedent of permitting members 
to leave and reenter the College at will w'lthout anj obligation in the meantime The only 
other method of regaining membership would be through an original proposal and reentrj 
according to the present requirements, (2) the case of a former Fellow who subsequentlj 
became a Fellow of the American College of Surgeons and who specialized thereafter par- 
ticularly in Obstetrics, although he is highly accomplished also m Internal Medicine This 
member had resigned his Fellowship in the American College of Phjsicians because he 
understood it was the policy of the College not to include m its membership those engaged 
in obstetrical practice, or those who had become members also of the American College 
of Surgeons This case was presented to determine whether the Board of Regents would 
consider reinstatement to active Fellowship m this College A resolution was adopted re- 

i 
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Iterating the f ict that the pohcj of the '\mencan College ot rinsicians remains the sime 
in this respect as in the past, and that consequentl 3 as long as the candidate in question 
remains a Fellow of the American College of Surgeons and is not conhning his nork maiiilj 
if not exclusively, to Intern il Medicine, the case cannot be reopened 

Dr Alfred Stengel, Chairman of the temporarj Committee on the College Headquarters, 
reported that after his Committee had considered the matter, it had come to the conclusion 
that it was of such importance that the broad question of principle should be passed upon 
by the Regents before the Committee engaged am one to draw up detailed plans There- 
fore, he reported only upon the general proposition of a College Headquarters There were 
two problems first, whether the College washes oi requires a building for its headquarters, 
leaving rental considerations altogether out of mind, and, second, if thej do feel that the% 
should have such a building or headquarters, how' far the Board of Regents of the College 
w'ould like to go in the matter of expenditure In regard to the question of the desirabihtj, 
it has been the feeling of all the members of the Committee perhaps w’lth some slight 
amendment m the waj it was presented that it seems desirable that the College should haae 
a dignified place wherever the headquarters of the College will be located, w'here Fellows 
of the College, as they may perhaps be going through that center, w’ould find occasion to 
make visits either to obtain information, to arrange programs or to stop casually He had 
obtained information from the Executive Secretary that aside from the meetings of the 
Regents and Governors at the College Headquarters, from tune to time, there are perhaps 
one hundred and fifty or more Msitors from the membership of the College every year who 
come to the headquarters for one purpose or another The universal comment of visitors 
is that the College Headquarters is inadequate and inferior He said there are all kinds of 
reasons that may be advanced as to why the College should have a central headquarters, 
but that he was passing over those to consider the question of finances The Committee 
had determined that the cost of operating its headquarters including the loss of interest on 
the investment, maintenance, light, heat, taxes, etc, would total about $8,000 00 per annum 
This was all predicated on the erection ot a building that would cost approximately $100,- 
00000 Calculating the amount of space that the Executive Offices reasonably would require 
in the building where they are now located, the cost would be approximatelv $7,800 00 per 
annum, or a difference only of $200 00 between offices in an ordinarv office building and 
headquarters in a dignified, individual home 

Dr Stengel reported that his Committee had surveyed many properties in the vicinitv 
of the present College Headquarters, and had found one location, a vacant lot m a v'ery 
desirable neighborhood, convenient to one of the large academic medical centers, to a first- 
class hotel and to transportation, which could be obtained for about $30,000 00 The Com- 
mittee felt that an appropriate headquarters could be erected and furnished for an additional 
$70,000 00, as an outside figure An architect, without charge to the College, had made 
several sketches and submitted different kinds of plans, making the estimate within the 
amount indicated above, and providing for materials of the best quality and a fireproof 
structure Dr Stengel described the architects plans, which were presented purely as a 
working basis and a theoretical possibility, that called for a Georgian building of two stories 
with an unfinished third floor, of construction permitting for adding additional floors if in 
future years such would be required The ty'pe of architecture was in keeping with the 
surrounding buildings 

The Committee recommended to the Board of Regents favorable consideration of a 
permanent headquarters building erected and furnished in Philadelphia at a cost not to exceed 
$ 100,000 00 

After wide discussion, a resolution was adopted to the effect that it was the sense of 
the Board of Regents that they approve m principle the program outlined bv the Committee, 
but that final action be deferred until after a conference vv'ith the Board of Governors and 
until further and more specific details can be obtained 

Even after the adoption of this resolution, there was extended discussion in which it was 
brought out that the location considered was not far removed from tiie new mini station 
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of the Puins\lvania Railio.icl and llie new U S Post Office llie location was tiiunglit bj 
some to be one tint would be definitclj ippreci iting in \alue as \ears go by 

The consensus of opinion was that the College should be consenatne, sliouJd not ex- 
pend an unnecessary amount, other than reasonablj required, th it it should take into con- 
sideration various uses for the College funds, but that if an approprate College Headquarters 
of dignified character and adequate facilities could be provided, it would be a tangible e\i- 
dence of its existence, that it w'ould he a coiuenience to its members, and would pro\ide 
better facilities for the proper functioning of the Exccuti\e Offices 

The discussion led also to a consideration of the initiation fee for Fellow'ship, it being 
suggested that as soon as possible, the Board should take under consideration a reduction of 
the present initiation fee of $80 00 There has been an erroneous idea that the initiation fee 
was $100 00, to which the annual dues haxc to be added As a matter of fact, the initiation 
fee IS but $80 00 a >car for practicing clinicians, with a gradual reduction, according to 
salary, for those cmplojed as medical teachers oi research workers m non-profit institutions 
At the end of the discussion. Dr Stengel concluded w’lth the following remarks 
“I have tried to present this matter as objectnelj as possible, without going into some 
of the details that have been brought forw'ard The College has accumulated funds at a 
fairlj rapid rate, due m great measure to its careful administration If \ou can now invest 
some of that money to house v ourself and paj vour own headquarters rent instead of leaving 
It invested in funds producing income which you might be spending in other ways, your 
situation will be exactly the same You are going to spend the same amount of money for 
rental as you will be spending upon this new building It leaves vou just where you are 
“ The second proposition that immediately suggests itself is that the College could 
afford to reduce its present initiation fee One of mv fears is, and I am speaking as an , 
‘ ex-,’ is that the College will get too many members, which will kill it, and at present you arc' 
either right on the edge of or vou have aheady accomplished a stricter method of surveillance 
of those who are candidates, which will keep out undesirables If you had eliminated your 
initiation fee five years ago and persons could have come into the College without an initia- 
tion fee, but by merely paying $15 00 a year dues, vou would have had a much louder outcrv 
at ymur door for admission on the part of undesirables Your Committee on Credentials 
would have had a much harder job, and no matter how hard they worked, they would have 
let in a lot more undesirables than they did let in Your initiation fee, in a sense, has stood 
as a guardian for the College Now, with the proposition of a strict examination for ad- 
mission to the College, that reason for an initiation fee will no longer exist in the same 
manner, and I think that this proposition makes it entirely possible to take some of your 
surplus and put it into a building which will make for a sense of stability and a sense of 
dignity, rather than to be merely a showplace 

“ In my earlier report I mentioned the number of people who stop at the headquarters 
Although that is a very unimportant thing and no one, I would think, would regard it other- 
wise, yet when one hundred and fifty men come along and say with disappointment, ‘Is this 
where you hve^ ’ — well, that is one hundred and fifty men in an organization who go away 
and tell a sundry other one hundred and fifty men what they think of it There is no strong 
argument for putting up a palace, but I think a dignified building that lends a sense of 
stability to an organization is a very important thing, and I think that financially you can 
well afford to do it, and, after you have got it, you can well afford to reduce your initiation 
fee and, perhaps, other fees as well ” ‘ 

Dr Walter L Bierring, as Chairman of the joint Committee on the Certification of 
Internists, distributed copies of his report, which was as follows 
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REPORT OF JOINT COMMITTEE 


(American Boaid of Internal Medicine) 

Detroit, Mich , 

March 1, 1936 

To President James Aie\ Miller 

AND 

Members or the Bocrd or Regents, 

Aaierican Coliege or Phasicians 


Since the report of this Joint Committee presented to the Regents at the meeting in 
Philadelphia, December 15, 1935, the further developments in the formation of the Ameri- 
can Board of Internal Medicine are reported herewith 

1 An application in due form was submitted to the Advisory Board for Medical Spe- 
cialties, which functions in connection with the Council on Aledical Education and Hospitals 
of the American Medical Association, for approval of the organization of the American 
Board of Internal Medicine 

This application was accompanied by a copy of the proposed Articles of Incorporation 
which embodied the Constitution, a copy of the Bv-Laws, which includes the requirements 
and methods of Certification of Specialists in Internal Medicine and a copj of the application 
blank 

Within a short time, advice was received from Dr Paul Titus, the Secretary of the 
Advisory Board for Medical Specialties, that its Committee on Credentials and Qualifica- 
tions had reported favorably on the application and so recommended to the E\ecuti\e Com- 
mittee of the Advisory Board for its meeting m Chicago on February 16, 1936 

2 The Joint Committee met in Chicago on Sunday, February 16, 1936, at wdiich time 
certain minor changes w'ere made m the Articles of Incorporation and the B>-Law’S, which 
were then submitted in corrected form to the Executive Committee of the Advisorj Board 
of Medical Specialties , members Irons, Middleton and Bierrmg appearing for the Joint 
Committee 

The Executive Committee of the Advisorj Board approved the formation of the Ameii- 
can Board of Internal Medicine and transmitted its action to the Council on Medical Educa- 
tion and Hospitals of the Ambncan Medical Association at its meeting on Monday, Febru- 
ary 17, 1936, which Council endorsed the action of the Advisory Board 

It was stated by both of the above bodies that final official action and approval would 
be withheld until a meeting of the entire Advisory Board for Medical Specialties and that of 
the Council on Medical Education and Hospitals in Kansas Citv , Mo , Mav 10 to 15, 1936, 
during the annual session of the American Medical Association 

If the Regents of the American College of Physicians, during this session, can approve 
the steps thus far taken in the formation of the American Board of Internal Medicine, the 
further official approval of the Section on Practice of Medicine of the American Medic il 
Association can be obtained at its executive meeting on Maj 15, 1936, at Kansas Citv After 
this has been accomplished, all the requirements of organization will have been complied 
with and the American Board of Internal Medicine will then be ready to begin operations 

At the meetings in Chicago, February 16 and 17, 1936, the Advisorj Board for Medical 
Specialties and the Council directed that the Articles of Incorporation be filed in a Court of 
Record and this was accordingly done at Des Moines (Polk Countv), Iowa, on Fridav, 
February 28, 1936 

The three required witnesses to the document, residents of Des Moines, were Dr Tom B 
Throckmorton, Governor for Iowa of the American College of Phvsicians, Dr Fred Moore 
Member, Council on Medical Education and Hospitals of the American Medic il Association, 
and Dr Walter L Biernng, Member of the Joint Committee 

The purpose of filing these Articles in Iowa seemed advisable because of more lavorable 
regulations in this State for non-profit sharing corporations A special filing fee, an annual 
report and registration are not required as is the custom in some of the other States 
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Because the Articles arc filed iii Iowa docs not iniplj tint the place of business of the 
Board shall necessarily be in low'a 

It will be noted by the accompinj ing cop\ of the Articles of Incorporation (Constitu- 
tion), that the American Board of Internal Medicine is composed of nine members, fi\e of 
which shall be Fellow's of the American College of Phjsicians, and four shall be repre- 
sentative of the Section on Practice of Medicine of the American Medical Association 

Previous to the meeting of the Adsisors Board for Medical Specialties in Chicago on 
February 16, 1936, Dr James Alex Miller, bj Mrtue of his authontj as President of the 
American College of Physicians, submitted to the secretary of the Advisory Board, Dr 
Paul Titus, the names of Drs Mcnkins, Pepper, Middleton, Barr and Richards to repre- 
sent the American College of Physicians, and m like manner. Dr Willnm J Kerr, as Chair- 
man of the Section on Practice of Medicine of the American Medical Association, the names 
of Drs Fitz, Irons, Musser and Biernng to be members of tiie first American Board of 
Internal Medicine 

The Bj -Law's include the requirements for special training m Internal Medicine and 
procedure of Certification, w'hich incorporate the report of the special committee appointed 
at the meeting on December 14, 1935 — Drs Meakms, Fitz, Irons and Middleton 

The Founders Group or Charter Members which are to be certified w'lthout examina- 
tion within the period until Julv 1, 1937, W'lll be more limited in number than at first 
proposed 

The Joint Committee expects to hold a meeting tomorrow, Monday, March 2, 1936, at 
4 00 pm, at yyhich time further details of organization of the American Board of Intenial 
Medicine, as well as Examination and Certificate procedure, yyill be considered 

It noyv seems probable that the first (Part I) Written Examination yvill be held in ^ 
December, 1936, and the first (Part II) Practical or Clinical Examination yvill be conducted^ 
at or near the time and place of the Annual Session of the American College of Phjsicians 
in 1937 

The Joint Committee at this time desires to record its appreciation of the constant en- 
couragement and valuable advice gnen so freelj at all times by Dr James Alex Aliller, 
President of the American College of Physicians, Dr William J Kerr, Chairman of the 
Section on Practice of Medicine of the American Medical Association, and particularly Mr 
E R Loveland, Executive Secretary of the American College of Phjsicians, for manj 
important suggestions and faithful cooperation during the formatne period of the American 
Board of Internal Medicine 

Respectfully submitted — Walter L Bierrixg, Chan man 


Jonathan C Meakins ) 


O H Perry Pepper 
Wm S Middleton 
David P Barr 
John H Musser 
G Gill Richards 


[ Amnican College 
( of Physicians 


Ernest E Irons I Section on Piacticc of 
Reginau) Fitz I- Medicine, Amci icaii 
Walter L Bierring Medical Association 


In submitting this report. Dr Biernng asked members of the Board to read the material 
over carefully in preparation for a further discussion of the matter at the next meeting Dr 
Biernng’s report avas received with applause and a resolution adopted accepting the report 
yvith the profound thanks of the Board of Regents Thereupon, Dr Biernng stated that 
the formation of this Board has gone foryvard in stages, and that his Committee feels that 
at this time the steps that have been taken thus far should have the sanction of the Board 
of Regents of this College It yvas suggested, however, that action be deferred until ifter 
the reports might be further studied and also examined by the Board of Governors 
Adjournment 

Attest E R Lotcland, 

Esecutivc Sccictaty 
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MINUTES OF THE BOARD OF REGENTS 

Detroit, Mich 
March 3, 1936 

The second meeting of the Board of Regents, during the Twentieth Annual Session at 
Detroit, was held Tuesdaj, March 3, 1936, at the Book-Cadillac Hotel, convening at 12 IS 
o’clock, with Dr James Alex Miller, President, presiding, with the following present 
James Alex Miller, President, Ernest B Bradley, President-Elect, Arthur R Elliott, First 
Vice-President, David P Barr, Second Vice-President, William Gerry klorgan, Secretary- 
General, William D Stroud, Treasurer, Walter L Bierring, John H Musser, O H Perry 
Pepper, Luther F Warren, William J Kerr, Roger I Lee, Sidney R Miller, George 
Morris Piersol, G Gdl Richards, James B Herrick, Jonathan C Meakins, James H Means, 
James E Paulhn, Maurice C Pincoffs, Qiarles H Cocke, and with kir E R Loveland, 
Executive Secretary, acting as secretary of the meeting 

The reading of abstracted Minutes of the previous meeting was dispensed with 
Dr Charles H Cocke, Chairman of the Board of Governors, reported the following 
resolutions received from the Board of Governors at their meeting the day previous 

Resolved, that the Board of Governors recommend to the Board of Regents, and such 
other Officers as may be concerned in the selection of the time for the Annual Meeting, to 
hold future Annual Sessions at as late a date in April as consistent with the convenience of 
those m the City in which the meeting will be held 

Chairman Miller ruled that this resolution merely will be entered on the Minutes as a 
record of a communication to be considered by those in charge of setting the date of the 
next meeting 

Resolved, that the Board of Go% ernors suggests to the Board of Regents the desirability 
of having the By-Laws amended to provide for the appointment of alternates for Go\ ernors 
who cannot attend the Annual Sessions 

It was explained by Dr Cocke that there were three pioxics allow'ed to sit by unanimous 
^ote of the Board of Governors at the meeting of that Board the preceding day He felt 
that every constituency has a right to representation, and since there is no constitutional 
provision for it, the Board of Regents should take under consideration proper amendments 
providing for the same 

On motion by Dr Piersol, seconded by Dr Bradlej, and regularly carried, it w’as 
Resolved, that the Board of Regents instruct the Committee on Constitution and Bv- 
Law’s to draw up proper amendments providing for alternates for Governors who cannot 
attend the Annual Sessions, and that the proposed amendments be presented in accordance 
with present provisions of the Constitution and By-Laws 

Resolved, that the Board of Governors shall express to the Board of Regents their 
approval of the project for the acquisition of a permanent College home and headquarters, 
and, further, recommend that the Board of Regents proceed immediatelj on the project 
Chairman Miller reported that he had been present at the meeting of the Board of Gov- 
ernors at which the matter of the College Headquarters was discussed, and that it was quite 
impressive, since it was unanimous, w’lth the exception of one Governor, in revealing what 
the general fellow ship of the College feels about it There had not been a single v ote from 
the Board of Gov'ernors in the negative, although in the discussion at least one had indicated 
some opposition 

Resolv'ed, that the Board of Governors express to the members of the Board of Regents 
their keen appreciation and thanks for the Dinner tendered them on March 1 

It should here be recorded that the members of the Board of Regents, as individuals, 
tendered a Dinner to all members of the Board of Governors who could be present on the 
evening preceding the opening of the Annual Session klatters of general interest to the 
College and to each Board were freely discussed 

Chairman Miller reviewed the present status of the situation regarding the College 
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Ilcidcluartcrs, explaining that to cl itc the Board had had onlj a coniinittce he ided b) Dr 
Stengel who had reported inform ilh upon preliminarj possibilities Now, with this resolu- 
tion from the Board of Go^crnols, one of the possible obstacles to this serious project had 
been remoeed He asked for the judgment of the Board as to how best to proceed in the 
matter He stated that he would make reference to it m his annual iddrcss at the Con- 
vocation and that the matter could be further mentioned at the Annu d Business Meeting on 
klarch 5 

Dr O H Perr\ Pepper expressed the opinion tint it would be proper to ippoint a new 
committee to studj the matter m detail, outlining it, get actu il pl.ms and actual estimates, 
but that that committee should not be empow’ered to proceed with the purclusc of 1 ind or 
the erection of i building without further action In the Regents 

Chairman Miller explained that the committee tint had been functioning lluis far was 
appointed purelj for a preliminary sur\cj, that its work hid probably been completed and 
that it might now be discharged w'lth thanks 

Dr Stroud, Treasurer of the College, being asked for comments, expressed his ap- 
proval of the idea of appointing a new committee, but suggested further that there should 
be included within the motion authorization for in\ financial outlay from the College funds 
as may be necessary for the services of an architect, etc 

Upon motion bv Dr Bierrmg, seconded by Dr Lee and regularh earned, it was 
Resolved, that the temporary Committee on the College Hcadipiartcrs be disch.irgcd 
With an expression of the deep thanks and appreciation of the Board of Regents for their 
general survey of the situation 

Chairman Miller pointed out that if it be the wish of the Board of Regents, the Board 
might proceed to definite plans for the acquisition of a new home and authorize the appoint- 
ment of a definite committee for making concrete plans, and also to inform the Treasurer 
of such plans, because that might materially influence the disposition of funds that arc now 
idle awaiting reinvestment 

In the discussion that followed, it was brought out that this might mean that the new 
committee would be authorized, if they felt wusc, to employ an architect and to prepare 
definite plans The committee would look into the paiticular pioposition presented by the 
previous committee in Philadelphia and would also consider other suggestions coiicerning 
Washington, or any other city, but the Board of Governors were unanimous m expressing 
a preference for Philadelphia The report of the new committee at the next meeting of the 
Board of Regents w'ould have to be a very businesslike affair, not informal and not indefinite 
On motion by Di Bierrmg, seconded by Dr Bradley and regularh carried, it was 
Rfsolvsd, that the incoming President shall appoint a Committee on College Head- 
quarters which shall be authorized by the Board of Regents to proceed actively at once with 
detailed plans for the acquisition, or the construction, of a new College Headquarters, in- 
cluding the selection of a suitable site, the selection of the proper city, and, further, with 
authorization for preliminary expenditures for an architect, and with instructions to report 
to the Treasurer as to any financial arrangements entered into, so that proper funds may be 
available 

The report of this committee shall be presented to the Board of Regents as soon as 
feasible — a special meeting of the Board of Regents or the Executive Committee may be 
called if deemed advisable 

Dr Maurice C Pincoffs, Editoi of the Anxals or Internal Medicine, made i brief 
report to the effect that his work had been greatly aided by the temporary appointment of 
Dr Clough Before another meeting he expressed the hope that that appointment may be- 
come permanent He had been receiving a satisfactory number of manuscripts The papers 
presented at the Annual Meeting remained the backbone of the publications in the Annals, 
and probablv always will He reported that unfortunately his office had gotten behind some 
weeks in getting out the journal recently He expressed the assurance that the condition 
w'ould be corrected 
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In the absence of Dr Charles F l^Iartin, Qiairm in of the Committee on Fin met, 
Dr Roger I Lee presented the following report, wdnch, upon motion, was accepted and 
filed 

“Your Finance Committee beg to report a verv satisfactor\ condition of the annual 
budget Detailed statement of this will be gnen by the Treasurer at the appropriate time 
“ They wiould draw’ attention to the fact that more than half of the gross income of 
$72,000 is derived not from dues from members (which represents only $31,000), but from 
the exhibits, subscriptions to the Anxals, advertisements in the Axnals and other minor 
sources of income 

“ Attention has been directed from time to time, to the substantial annual surplus ot the 
organization in recent jears On the other hand, \our Committee W’ould remind the Board 
of Regents that the income from the Annals and its advertisements is ahvays a aariable 
quantity according to the size of the Annals, the price of paper and printing, the cost of 
labor and the amount of advertising obtained, — that furthermore, an urgent need exists for 
more space in the executiae offices, perhaps an increase in the personnel of the central office 
and an expense to be incuried through underw'nting the Certification Board, — in all of which 
instances, increased demands will be made on the annual budget 

“Your Committee approves the budget for 1936 as presented in the financial report of 

1935 

“ Initiation Fees and Annual Dues In order to correct false impressions, thej w'ould 
remind the Regents, as w’ell as the Fellows generally, that the initiation fee has been reduced 
to $80, and that the annual dues of $15 include the Journal 

“ They would recommend that an entertainment allow’ance for the President of $200 
be set aside m the budget to be drawn upon if, as and w’hen required for special occasions 
“It will be of interest to the Regents to know’ that the book \alue of securities todav, 
in comparison with that of the original cost, will bring an enhancement of the values of 
securities and equities equivalent to approximately $7,000 

“The Finance Committee feels a responsibilita w’lth respect to jour imestments and 
suggests that a Trust Compain, to be selected atter due consideration bv the President and 
Treasurer, be emplojed to act as agent to superMse the accounts of the College and advise 
W’lth regard to investments, giving such suggestions to the Finance Committee as is dictated 
by their expert judgment They recommend that such a serMce be obtained from the best 
Trust Company in Philadelphia at a figure commensurate with the amount of capital in- 
volved — this service not to exceed, perhaps, $300 per year 

“ Respectfully submitted, 

“ (Signed) C r Martin, 

“ Chau mail, Committee on- Finance” 

Dr Stroud, Treasurer, explained that the handling of the imestments is a hea^J re- 
sponsibihtj', and that it is difficult for the Committee on Finance to keep up with the rapidlv 
changing ideas in investment principles College funds could be better and moie saielj’ 
invested if such counsel were available The responsibility for purchases and sales would 
still be W’lth the Finance Committee, the investment counsel merely being an assistant agcnce 
in helping the Committee 

Upon motion by Dr Pepper, seconded by Dr Lee, and regularlj carried, it was 
Resolved, that an appropriation of $300 00 be added to the 1936 budget m accordance 
with the recommendation embodied in the last paragraph of the Finance Committee’s report 
Another item in the report requiring special consideration was the recommendation of 
the establishment of a fund of $200 00 for the President’s Entertainment Fund Dr Lee, 
m commenting upon the matter, pointed out that it is a aery modest sum and the financial 
responsibilities tint are indirectly put upon the Piesidcnt mai m some instances be eery 
Urge, and it seemed to the Finance Committee, despite the opposition of the President, th it 
a moderate allowance was htting for such an organization as the College to proeide Dr 
Pepper, another member of the Committee, pointed out that the w ord “ special ’’ in the 



1774 


MINUJLS 01 rUL IJOAKD 01 KEGllNTS 


report docs not mean occasions other than those which nia\ arise and al\\a>s do arise at the 
Annual Meeting In other words, it refers onI\ to the usual entertainment incident to the 
Annual Meeting 

Upon motion by Dr Picrsol, seconded by Dr Herrick, and rcgularlj carried, it was 
RrsoLVED, that the sum of $200 00 be appropriated for the jear 1936-37, m accordance 
with the sixth paragraph of the Finance Committee’s report 

Dr William D Stroud, Treasurer, distributed mimeographed copies of the annua! 
report, which hereafter follow, and commented as follows 

“The annual report now’ in >our hands explains the fin incial situation of the 
College Mr Loveland’s report on page 1 shows that we ha\c an Endowment Fund 
of $58,281 72 and a General Fund of $99,047 47, total assets of $157,32919 On our 
investments the total purchase price of our bonds is $111,844 82, while an estimate of 
their sale value on Februarj 28, 1936, taken from quoted prices, was $116,13015, an 
appreciation of more than $4,000 00 The purchase price of our stock was $14,81100, 
w'hich are now' worth at current prices, $17,902 00, therefore with an appreciation of over 
$3,000 00 The total appreciation on bonds and stocks is therefore in excess of 
$7,000 00 ’’ 

Upon motion by Dr Cocke, seconded by Dr Lee, and rcgularh earned, it was 
RrsoLVED, that the report of the Treasurer be accepted and filed 

Chairman Miller pointed out that the budgets for the jear 1936 had alread} been pre- 
sented and passed upon by the Board of Regents at their meeting m Philadelphia, December 
15, 1935, except for the two additions authorized at this meeting 

The report from the Committee on Fellowships and Awards, headed b\ Dr Dand 
P Barr as Chairman, was deferred for a later meeting 

Di Walter L Bicrring, Chairman of the joint Committee on the Certification of 
Internists, reported that the Committee had held one meeting during this Session, and, in a 
tentative way, had added a few facts to what was reported pre\iousl> No special meeting of 
the Committee is planned at the Kansas City Session of the American Medical Association, 
except of those members who are required to bring the matter before the Section on the 
Practice of Medicine It was contemplated that the first meeting of the American Board of 
Internal Medicine will be held during the first w’eek in June for the purpose of w’orking out 
further details (henceforth the joint Committee on the Certification of Internists will be 
referred to as the “ American Board of Internal Medicine ’’) The Committee felt that one 
of Its great problems will be the determination and selection of the Founders’ Group 

Dr O H Perry Pepper, a member of the Committee, expressed the suggestion that the 
Founders’ Group might be built up very slowly The determination of the Founders’ 
Group must be based upon definite principles >et to be developed Those selected must be 
men about whom there could be no question or criticism Other opinions and plans were 
suggested by Dr Meakins, also a member of the Committee 

On motion by Dr Herrick, seconded by Dr Pepper, and regularly carried, it w’as 
Resolved, that the Board of Regents of the American College of Phjsicians approves 
of the plan of the Committee on the Certification of Internists as outlined for the American 
Board of Internal Medicine, and the Board of Regents authorizes its representatives on said 
Board to proceed, using their best judgment 

There was general discussion about any appropriations needed for the operation of the 
Committee before the next meeting of the Board of Regents It had been pointed out that 
the Board of Regents had originally authorized the financing of this project to the limit 
of $10,000 00, but that only $1,000 00 specifically has been budgeted 

Upon motion by Dr Pepper, seconded by Dr Bradley, and regularly adopted it was 
Resolved, that the Board of Regents shall appropriate a sum of $4,000 00 additional, total 
$5,000 00, on the 1936 budget to be made available, if neeessary, for the American Board of 
Internal Medicine ' 
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There was some discussion about a special meeting of the Board of Regents to be held 
for a final report from the Committee on College Headquarters and also from the American 
Board of Internal Medicine The matter was left open, subject to the call of the President 
when such reports are ready and action necessarj 

Dr John H Musser stated that he could not be present for the meeting of the Board 
of Regents on Fridai, March 6, but wished to present to the Board an invitation for the 
Annual Session of 1938 to be held in New Orleans An official invitation is being prepared 
bj New Orleans, and will be sent to the Executive Secretar\ He pointed out that just as 
the Twentieth Annual Session has been held in Detroit ten jears following its previous 
meeting, the Twentj -second Annual Session, if held in New Orleans, would also be ten jears 
after the previous meeting 

Chairman Miller asked Dr Musser if it would make anj diflrerence particularly to New 
Orleans whether the College came in 1938 or 1939, inasmuch as New' York City also had 
been planning for sometime to present an in\ Ration for 1938 Dr Musser replied that it 
will not, except for reasons of sentiment 

Dr William J Kerr at this point presented a memorial prepared bj Dr C E Watts, 
Governor of the College for the State of Washington, on the death of Dr Frederick 
Epplen, for many vears the College Go\ernor for Washington 

On motion by Dr Kerr, seconded bj Dr Bierring, and regularly adopted, by rising lote, 
it was 

Resolved, that the follow'ing tribute be recorded in the Minutes of the Board of Regents, 
that a copy be transmitted to Mrs Epplen, and that this memorial be published in the 
Annals of Internal Medicine 

IN TRIBUTE TO DR FREDERICK EPPLEN 

I 

“ The Philadelphia Session last year was attended by Dr Fred- 
erick Epplen, who had been a member of the Boaid of Governors for 
many years The question of his attending that last Session had 
been carefully considered and debated He knew well that the tup 
to Philadelphia would cost him a large proportion of the myocardial 
compensation he possessed, but he felt sure that it would be the last 
opportunity of his lifetime He elected to exchange most of his re- 
maining stiength and probably a part of the days left to him for the 
joy of association, the renewal of friendship, the revival of memories, 
in the College Within the month he died, suddenly as he wished it, 
because he dreaded a lingering death 

“ And thus passed one who was loved by all of us He uas not 
a prolific author, and yet he was ■well known the country o\er By 
birth, training at home and abroad, and life long habit, his approach 
to medicine was intensely scientific rather than artful He w'as re- 
"waided with an unusually large practice for many years The pres- 
sure of this professional yvork did not prevent him from maintaining 
his contacts and friendships in various organizations, especiall) in the 
College 

“ The elevation of the level of medical practice in the Pacific 
Northwest w'as his constant desire He gave much time and effort to 
the Pacific Northw'est Medical Association, and the success of this 
adventuie in postgraduate training stands as a tribute to him A 



1776 


MTNLTrs or 'Jiir bovrd or REcrxTS 


film bclievci in the Count} Medical Souct\ as a disseminaloi of fads 
and ideas, he attended its meetings icgiilai 1} , and he oigani/ed speeial 
societies m inteina! medicine, study clubs .md discussion gioups 
wheie needed 

“As a means foi the advancement of internal medicine and for 
impioveinent of all medicine, he believed thoroughly m the College of 
Physicians PIis best efloits weie given in its behalf Pie acted as 
Goveinoi foi Washington foi many years, and woiked diligently in 
that capacity He laiely failed to attend the Annual Sessions, and 
his fiiendships in the College weie cheiished as none other 

“ During the last four ycais it was distressing to his friends to see 
him failing, and to have a cessation of activit} in one who had been 
so energetic Yet it was inspiring that his enthusiasm never waned, 
and Ins final eftort to participate in the acln ities of the College was so 
chaiactenstic of him and of what he held in highest esteem, that the 
memoiy of him will be with us ahva}s ” 

Adjournment 

Attest E R LovrcAND, 

Execulwi Scciclaiy 

MINUTES OF TPIE BOARD OF REGENTS 

Ditroit, Micii 
M arch 6, 1936 

The third meeting of the Board of Regents during tlie Twentieth Annual Session was 
held on March 6, 1936, at the Book-Cadillac Hotel, Detroit, convening at 12 20 o clock, with 
President Ernest B Bradlc\ presiding, and with the following present Ernest B Bradlci, 
President, James H Means, President-Elect, David P Barr, Second Vice-President, Wil- 
liam D Stroud, Treasurer, William Gerrj Morgan, Secretary-General, James Ale\ Miller, 
Francis M Pottenger, Luther F W''arren, W'^illiam J Kerr, Roger I Lee, George Jilorris 
Piersol, G Gill Richards, Jonathan C Mcakins, Maurice C Pincoffs, James D Bruce, and 
with Mr E R Loveland, Executive Secretarj, acting as secretary of the meeting 

Upon motion, seconded and rcgularlj carried, the reading of the Minutes of the 
previous meeting was dispensed wath 

On motion by Dr J A Miller, seconded b\ Dr Stroud and regularly carried, it was 
Resolved, that the President appoint a committee to revise and rewrite the present Fel- 
lowship Pledge of the College 

President Bradley appointed Dr James H Means, of Boston, a committee of one, to 
carry out the resolution 

President Bradlej next brought up the matter of constitutional provisions for the en- 
dorsement of candidates either bj a Governor, an Officer or a Regent Although none of 
these maj propose a candidate, some members of the Board of Governors have felt that it 
should be the policy of Officers and Regents to refrain from endorsing a candidate, so that 
all candidates may pass through their hands for iinestigation and final endorsement Fur- 
thermore, President Bradley suggested that it might be more acceptable to the Committee on 
Credentials to have candidates endorsed by their respective Governors rather than Officers 
and Regents 

After general discussion, during which it was brought out that whether or not a pro- 
posal IS endorsed by the Governor, it is ahvajs referred to the Governor bj the Executive 
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Secretnry, nnd the Go\ernor given an opportunity to file Ins leport befoic action b% the 
Committee on Credentials, on motion by Dr James Alex Miller, seconded b\ Dr Means and 
regularly carried, it was 

Resolved, that it is the sense of the Board of Regents that for the present at least it be 
considered desirable for no Officer or Regent to act as endorser of candidates, but rather that 
all proposals be referred to the Governor for the district from which the candidate comes 
This resolution did not carry with it a recommendation of the changing of the By-Laws, 
which provide that an Officer or Regent may endorse a candidate as w'ell as a Governor 
The purpose of the resolution was merely to try out the plan of having all candidates en- 
dorsed officially by the Governor, so that in no case would the Governor be overlooked 
The Executive Secretary, Mr Loveland, presented two communications from Dr James 
D Bruce, Governor for Michigan, recommending the reinstatement to Fellow'ship in the 
College of Dr Eva Finn and Dr William Qift, who had resigned five or six years ago 
Their reinstatement was recommended by Dr Bruce in accordance with their desire to pav 
up past dues rather than being reproposed as new cases 

On motion by Dr Pottenger, seconded by Dr Lee and regularly earned, it vv as 
Resolved, that Dr Eva Finn and Dr William Clift be reinstated as Fellows of the Col- 
lege subject to the payment of the dues from the time of their resignations to date 

President Bradley at this time pointed out that the Constitution of the College permits 
specialists in other lines than Internal Medicine to become Fellows, such as roentgenologists, 
pathologists, pediatricians, neurologists, psychiatrists and others There has been a growing 
tendency toward limitation of membership to those engaged in Internal Medicine How- 
ever, if such limitation shall be carried out, it will be plainly necessary to amend the Con- 
stitution and By-Laws This could not aftect those who are already members of the Col- 
lege, but would change the policy in connection with the election of new members in follovv- 
mg the specialty of Internal Medicine 

The Executive Secretarv then presented the following communieation and resolution 
from the Board of Governors, as adopted at their meeting on March 5 

Resolved, that the Board of Governors suggest to the Board of Regents that each year 
the Executive Secretary' send out appropriate questionnaires to obtain information as to the 
status and work that the members of the College have done during the preceding year, and 
that these records should be kept on file in the headquarters office 

Later in the Minutes of the Board of Governors particular refeience is made to Asso- 
ciates The motion was intended to include all members of the College, but particularlv 
Associates The Board of Governors, in their discussion felt that there should be available 
up-to-date information about every member of the College, what he has done during the 
past year, his contributions, his new appointments, etc , they also felt that it would be a 
stimulus to Associates who are attempting to qualify for Fellowship for the College office to 
be following them up concerning these data each y ear 

The Executive Secretary explained that this motion was initiated by some Governors of 
the College who had inquired for specific information concerning what certain physicians 
had done during the last two or three years It not onlv was not available in the College, 
but could not be procured through the American Medical Association, or elsewhere These 
men feel it desirable to hav e this information av ailable in the College office about ev ery man 
Dr Bruce, speaking to the question, explained that a plan of this character had been 
employed at the University of Michigan with reference to postgraduate work for the past 
SIX years, and that he now has at his office in Ann Arbor the records of over three thousand 
of the Michigan State members concerning their attendance on various postgraduate activities, 
both within and out of the State The plan has had a stimulating effect on the men He 
recommended the idea as a very excellent one for the stimulation of Associates particularlv 
Dr James Alex kliller mule iiicfuirv as to the amount of work sucli i pi in would entail 
111 the Executive Offices, whether it would require additional clerical service, filing equipment, 
i-tc The Executive Secretary replied that the present staff could take care of the work with- 
out excessive burden, but that additional space and files would be required The volume of 
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niaterial on file grows trcmcndouslv ni an organiration of this cliaractcr Mr Loveland 
further explained that there is an individual folder for cverv Fellow and Associate of the 
College The records, however, ,irc often meagre for those members who liav^e been in the 
College for manj jears, for in main instances no original application forms, or, for that 
matter, any other rclev'ant records were reeeived from the earlv executives of the College 
However, records arc fairlv complete for all members from about 1920 forward, ind wholly 
complete from 1926 forward 

On motion bj Dr Lee, seconded bv Dr Pincoffs and regularly carried, it was 
Resolved, that a committee be appointed to draw up a plan for the sending out of blanks 
which will keep the College records up to date concerning the accomplishments of its Fellows 
and A.ssociatcs, the committee to report back at the next meeting 

President Bradlej subscqucntlv appointed the following committee 

James D Bruce, Chairman 
Jonathan C Mcakins 
Maurice C PincofTs 

In the discussion, it was brought out that these blanks aic intended primanl> to keep 
the College recoids up to date as to the accomplishments of our Fellows and Associates, that 
the first records at least shall be complete for a man’s entire historj, and that the annual 
form sent out thereafter shall be intended merelj’- to supplement the original record 

Dr James Alex Miller proposed that inasmuch as the formation of the American 
Board of Internal Medicine and the activities of other committees, such as that of the Com- 
mittee on Credentials, will affect the constitutional requirements for admission to the College, 
that the Committee on Constitution and Bj-Laws review and, perhaps, present proper amend- 
ments at the next meeting of the Board of Regents He pointed out that our Constitution 
says that Fellows shall be members of the medical profession engaged as practitioners, 
teachers or research workers in Internal Medicine or in an allied specialty Perhaps the last , 
clause should be deleted 

President Bradley pointed out that m the appointment of new committees due con- 
sider ition will be given to overlapping certain appointments, so that the Committee on Con- 
stitution and By-Laws will have a better appreciation of my amendments that mav be neces- 
sary 

On motion by Dr J A Miller, seconded by Dr Richards and regularlv earned, it was 
Resolved, that there be referred to the Committee on Constitution and By-Laws a 
request for a report and suggested changes in the Constitution and By-Laws to meet the 
new demands of the College standards for qualification for Internal Medicine 

Dr Miller’s motion had in mind the preparation of such amendments as may be made 
necessary by the further restriction of the College membership to internists, as may^ be oc- 
casioned particularly by the operation of the new American Board of Internal ^ledicme 
The next matter of business was the election of a Secretary-General and of a Treasurer 
for 1936-37 

Dr George Morns Piersol nominated Dr William Gcrn Aforgan for reelection. Dr 
Luther F Warren seconded the nomination 

President Bradley called for other nominations, of which there were none 
Dr William Gerry Morgan was unanimously elected Secretary-General for the year 
1936-37 

Dr George Morris Piersol nominated Dr William D Stroud for reelection as Treas- 
urer, Dr J A Miller seconded the nomination 

By motion seconded and regularly carried, nominations for Treasurer were closed 
Dr William D Stroud was unanimously elected Treasurer for the y'ear 1936-37 
On inquiry by a member of the Board, it was disclosed that the Treasurer is bonded in 
the amount of $50,000 00 

Dr David P Barr, Chairman of the Committee on Fellowships and Awards, reported 
for that Committee, reading a letter from Dr John P Peters concerning Dr Michael J 
Lepore, who is the American College of Physicians Research Fellow at Yale University for 
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1935-36 Dr Peter;,’ letter levealed tint he coiisidcis the gi anting of these fellowships as 
the most worthj thing the College carries on Di Lepore’s woik was reported on in detail, 
with most favorable comment 

Dr Barr then reported that the Committee recommends to the Board of Regents the 
appointment of Myron Prinzmetal as Research Fellow for 1936-37 Dr Prinzmetal was 
graduated in 1932 from the University of California His record in school was extra- 
ordinar 3 He worked in the Department of Pharmacology, the Department of Pathology 
and the Department of Medicine as a student and in each of these did investigative work 
of high order Two years ago he was appointed National Research Fellow, letters from 
his former teachers were of the most enthusiastic kind Dr Bair stated that his Committee 
believed that Dr Prinzmetal was considered the outstanding graduate not only of his year, 
but, perhaps, for five y ears He later went to the Barnes Hospital, St Louis, for a y ear as 
Assistant Resident, where he took part in some of the researches conducted by Dr Kountz 
He then w'ent to the Boston City Hospital under Dr Soma Weiss As a result of the w'Ork 
with Dr Weiss, he published a paper, “ The Nature of the Peripheral Resistance to Arterial 
Hypertension, with Special Reference to the Vasomotor System” Dr Barr passed a reprint 
of this publication around for examination by the Board Dr Prinzmetal had published 
about tw'enty-four papers even preceding the one in question, most of his publications in 
association with men from the various schools in which he had worked 

Dr Barr stated that he was familiar with most of Dr Prinzmetal's publications, and 
stated that he (Dr Prinzmetal) had contributed much moie than the ordinary assistant does 
contribute to researches with older men The Committee is informed Dr Prinzmetal wishes 
to pursue further work with Sir Thomas Lewis in London, especially to continue research 
on hypertension The Committee, therefore, recommended to the Board of Regents Dr 
Prinzmetal’s selection for the Research Fellowship for the vear 1936-37 

Upon motion by Dr Lee, seconded by Dr Meakins and regularly carried, it was 
Resolved, that Dr Myron Prinzmetal be awarded the Research Fellowship of the 
American College of Physicians, amounting to $150 00 per month for tw’elve months, begin- 
ning July 1, 1936 

Dr Stroud inquired whether in view of the fact that some felt there should be additional 
fellowships. Dr Michael J Lepore now working at Yale University and whose fellowship 
expires m June might not be considered for an additional year 

Dr Barr, for the Committee on Fellowships and Awards, reported that Dr Lepore 
had not requested a continuation of his fellowship, and expressed the belief that Dr Lepoie 
might be provided for directly in the budget at Yale Dr Barr expressed a doubt as to there 
being any necessity the present vear to consider the extension of Ins fellowship He said 
further that in appointing a Fellow the College assumes at least a great interest in that 
man and a certain degree of responsibility for seeing that he has the opportunity to de\elop 
from this grant, and when and if the College funds permit the extension of fellowships in 
this form or in other forms, the matter should be actively considered by the Regents 

Dr Barr was informally authorized by President Bradley to wTite Dr Peters, thanking 
him for his report on the work of Dr Michael J Lepore, and to convey to Dr Peters the 
\ery great interest of the College in Dr Lepore s work, also to find out, without m any way 
committing the College, what provision is being made for Dr Lepore next year 

Dr Richards inquired from Dr Barr whether m his opinion the College would accom- 
plish more good by extending a fellowship for two years, or to award separate fellowships to 
different men '' I 1 

Dr Barr’s reply -was that he feels, that one year is preferable, because each one of these 
fellowships is, to a degree, a gamble', it cannot be determined how the one selected will 
succeed, m one year he has an opportunity of showing how^ good he is, if he is very good, 
the College, perhaps, should consider him for a second y ear 

Dr James Alex Miller “Mr President, m this connection, following up the line on 
which I spoke at the General Business Meeting yesterdav, it docs seem to me that we ought 
to be thinking over, m connection with our plans for a new home, also the question of i 
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piogi im foi pussibililits of ubing buiplus fuiuK foi the a{l\aiKciiKiil of JnKrnal Medicine 
This, gi .lilting of Fellow bliips would he one iiielluid, tlieie mii he otheis It becnis to me 
tli.it it w'oiikl he \erj helpful if, in addition to \oiir speeilie eoniiniltee tint h.is alre.idi been 
authorized for the eonsider ition of specific pl.uis ,uid estimates fui our new home, we had 
at the same meeting a report from another committee that might consider other possibilities 
for a piogram of funds, with some estimate of wlnt th.it would nnolve, which would help 
us to determine another thing, that is, this question as to m wdiat waj, if am, we should 
I educe the financial obligations of the new Fellows It seems to me that it might help in tins 
w’holc matter if we at this meeting authorize the appointment of another committee to report 
at the same time tint the House Committee docs, m connection with the possibihU of a 
future program for the use of a\aihhle funds of the College for the promotion of Iiitcriial 
Medicine, leaeing it open to more fellowships or something else 

“ Dr Pincoffs made the suggestion of some sort of rceohing fund and some of us lia\e 
been discussing a revohing fund that might be gnen to eoung men, that would be turned 
back If it was similar to other rc\oKmg funds, it might be of great value to this organiza- 
tion That moncj would \er\ likeh come back, come back to us with interest 

“ In other w ords, there is quite a field there and I think that w hilc we are considering 
this new home, the Fellowship of the College would be verj much interested to know how 
much we have been considering other possible programs for the use of our monev and, if thej 
could consider them altogether, it would seem to me it would be verv helpful" 

In the discussion that followed. Dr Miller indicated that this additional program would 
not be limited to fellow'ships and aw aids alone, but that there should be some committee to 
take up a composite program that would include cverv thing that the College might consider 
Dr Kerr said that as soon as the American Board of Internal Medicine is established 
and begins to function, queries wall probablj begin to come in as to facilities for training as 
internists m this country The College should be prepared to furnish such information about 
these facilities both m this countrj and abroad He suggested that the College might 
definitely consider the investment of some of its funds m assisting >oung men w'ho cannot 
afford to continue their training as the> should But, the College should be well informed 
and be well prepared, through a survc>, before launching on anv particular project 

On motion b> Dr Pincoffs, seconded bj Dr Barr and regularlj carried, the following 
resolution was adopted 

Resolved, that a Committee on Future Policy for the development of Internal Medicine 
be appointed bv the President for the purpose of considering a program of possibilities for 
using surplus funds for the advancement of Internal Medicine This committee shall take 
under consideration all matters outside of that of the College Headquarters, such as fellow- 
ships, awards, postgraduate education, initiation fees of new Fellows, revolving funds for 
the aid of research, etc 

President Br.idlej subsequentlj appointed the follow ing Committee 
James Alev. Miller, Chau man 
Walter L Bierrmg 
Roger I Lee 
Maurice C Pincoffs 
Francis M Pottenger 

The following Evecutive Committee of the Board of Regents vv'as elected for the vtar 
1936-37 

•^Ernest B Bradley, Chau man 
James H Means ' 

William Gerrj Morgan 
William D Stroud 
Walter L Bierrmg 
Roger I Lee 
James Alev Miller 

Maurice C Pincoffs ' 

Francis M Pottenger ' 
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President Bradley proceeded to tlie appointment of committees in accordance with the 
Constitution and Bv-Laws oi special regiihtions preeioiish adopted hv resolution by the 
Board of Regents (asterisk indicates new appointment , \ indicates reappointment) 

Coiiwnticc on Advei tiscnunts and Cotnmcrctal Eihibits 

xE J G Beatdsley, Chau man 
xGeorge klorris Piersol 
xWiIIiam D Stroud 

!(; * -V; :(i 

Commilicc on Annals of Ininnal Mcdictiti 

xjames H Means, Chau man (1939) 

David P Barr (1938) 

■^Egerton L Crispin (1937 — taking the place of 0 H 

Perrj Pepper, resigned) 

^ it it 

Comnuttcc on Fclhteshifi and Aivaids 

xDavid P Barr, Chau man 
^Jonathan C Meakins 
xjames H Means 
xWilliam J Kerr 
■’'Hugh J Morgan 

i: * + % 

Consulting Committee on dnniinl Sessions 

Ernest B Bradlee, Chau man 
Daeid P Barr 
James Alex Miller 
Jonathan C kleakins 
Alfred Stengel 

The Consulting Committee on Annual Sessions is automatic m its appointments, being 
made up of the President and General Chairman of the current and last two sessions 

Committee on Constitution and By-Laws 

Jonathan C Meakins, Chairman (1938) 

Alfred Stengel (1937) 

’'■James B Herrick (1939) 

+ ♦ -e * * 

Coiiiinittcc on Ciedenlials 

Representing the Board of Regents 

’'"Sydnej R Miller, Chau man (1939) 

Luther F Warren (1938) 

George Morns Piersol (1937) 

(The three representatives appointed by the Board of Goaernors included) 

William B Breed (1937) 

Charles H Cocke (1938) 

’•'J Owsley Mainer (1939) 


iHf tt^ ^ 
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Comtmllcc on rtnanu 

*Jimcs Alex Miller, Cltatnnan (1939) 

0 H Pcrr% Pepper (1938) 

Roger I Lee (1937) 

♦ ♦ ♦ * * 

Coniiiiillce on A^oininalions 

George Morns Piersol, Chau man (from the Board of Regents) 

James D Bruce (from the Board of Regents) 

William B Breed (from the Board of Governors) 

Charles T Stone (from the Board of Goeernors) 

Charles F Martin (Member-at-Large) 


Committee on Public Relations 

♦James E Paiillin, Chau man (1939) 

♦Robert A Cooke (1940) 

Walter L Bierring (1937) 

J imes r Churchill (1938) 

Ex Officio 

Ernest B Bradlei 

Committee on Ceittficalwn of Internists 

(American Board of Internal Medicine) 

This Committee remains as preaioush appointed 

Walter L Bierring, Chairma 
Reginald Fitz 
Ernest E Irons 
James H Means 
David P Barr 
Jonathan C Meakins 
William S Middleton 
O H Perry Pepper 
G Gill Richards 

tft 4c 4= 

Committee on College Hcadqiiai tci s 

Roger I Lee, Chau man 
O H Perry Pepper 
William D Stroud 

James Alex Miller ^ 

David P Barr 

The Executne Secretarj then presented invitations for the 1937 Annual Session from 
the Cities of Columbus, Buffalo, Qeveland, Toledo, Memphis and St Louis, including one 
for 1938 from New Orleans The two most complete invitations were from Memphis and 
St Louis, and were read in detail They contained official invitations from all the medical 
organizations, the medical school, civic bodies, hotels, Chamber of Commerce, the Governor 
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On motion b} Dr J A Miller, seconded by Dr Piersol and regulai Iv earned it w as 
Resolved, that the Twenty-First Annual Session of the American College of Phjsicians 
be held in St Louis during 1937 

On motion by Dr Barr, seconded by Dr Richards and regularly carried, it was 
Resolved, that the date of the meeting shall be during the third week of April, namely 
April 19-23, 1937 

Dr James Alex Miller reported that he has been discussing with keymen m New York 
Cit> the possibility of the College coming to New York in 1938, and expressed the opinion 
that there will undoubtedly be a complete invitation laid before the College for the 1938 
Session 

On motion by Dr Meakins, seconded by Dr J A Miller and regularly carried, it was 
Resolved, that Dr David P Barr shall act as the General Chairman of the 1937 Session 
in St Louis 

Dr G Gill Richards inquired why the Daily Bulletin had been discontinued at the 1936 
Session, saying that several inquiries had come to him from members in attendance who 
missed the Bulletin 

The Executive Secretarj, Mr Lo\ eland, reported that the Dailj Bulletin had ne\er 
been officially established by the Board of Regents, but had been published by him pri- 
marily for the exhibitors It had entailed a tremendous amount of work because each issue 
had to be published over night with a great deal of work in preparing copj, proof reading, 
etc Furthermore, its publication had entailed an expense of from three to four hundred 
dollars He said that the bulletin was not serving any valuable purpose so far as exhibitors 
were concerned The daily registration of attendants at the Session is of some value, but 
will be furnished to exhibitors after the meeting He reported that the Editor of the 
Annals had preferred not to act as editor of the Daily Bulletin, and it had been discon- 
tinued at the Detroit meeting purely because of the burden of work entailed by its publi- 
cation 

President Bradley asked for the opinion of the Board of Regents, sajing that if thej 
felt It worth while, the Executive Secretary would be glad to publish it 

On motion by Dr Piersol, seconded by Dr J A Miller and regularly carried, it was 
Resolved, that the publication of the Dail> Bulletin at the Annual Sessions be discon- 
tinued because of the amount of work and the expense attached 

President Bradley, speaking about the present Session and the one for 1937, informed 
the Board of Regents that he would like to have a free expression of recommendations and 
suggestions for the program next year He staled he had talked with many of the mem- 
bers of the College about the program of the Detroit Session, and wnthout a dissenting 
voice, the opinions had been that the program was excellently arranged Sometimes ad- 
dresses were considered too numerous for the time available at former meetings, but there 
had been no such criticism at the current meeting He had also talked wuth the exhibitors, 
who expressed their appreciation of the forty-five minute intermissions in the General Ses- 
sions Some of them felt that the program ran too late in the afternoon, and expressed the 
desire to have a little more time open for the inspection of exhibits Exhibitors had ex- 
pressed some question as to the desirabihtj of his suggestion that the intermissions might 
be shorter with earlier closing in the afternoon President Bradley stated that he felt it 
should be announced by every presiding officer on the afternoon session before intermission 
that this time is given attendants solely for their visit to and inspection of the exhibits, and 
suggested that this announcement be placed on the afternoon agenda in the future 

Dr David P Barr inquired if it were the feeling of the Board that it is necessarj to 
have a considerable competition of clinical programs or a greater number of clinical pro- 
grams each morning He suggested the possibilitv that at St Louis he might be able to 
arrange two, or at the most three, programs of high excellence, with halls sufficientl> large 
to accommodate the people W'ho wish to come, and inquired whether the Board felt that 
at the same time there should be a larger number of programs in other places At some of 
the Sessions there are about twenty different clinics going on simultaneouslv 
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Piesiclcnt Bi<idlc\, itftmng to the didactic niormng Icctuics at the Pliilaiitlplii i Session, 
icportcd that the chiirmau of the dimes, Di Pepper, had found that Ihcj were rathci 
popular among some of the men who did not wisli to go hither and >on to various hos- 
pitals and laboratories for clinics It w is oftered as 4I suggestion foi consider.ition at the St 
Louis meeting again President Bradler said that he saw no p irticular rcison win men 
should be sent to hospitals unless patients were to be shown and real clinics given 

Dr Stroud inquired whether b% doing this there might not be some danger of curtailing 
the ittcndance at the various clinics 

Dr Lee expressed the opinion that it is merely a question of competing against one’s 
self in either c\cnt He pcrsonallj had a strong feeling tint the mornings arc clinical ses- 
sions, but that there has been a strong drift against the clinical session in the hospital, act 
these dunes are the real keynotes of the meetings and the members ought to be encouraged 
to go to the hospitals, otherwise the actual purpose of the College is defeated He said 
further that the oiiK criticisms he had heard were that the standard of both the dimes and 
the lectures should be raised, getting them out of the district medical socicta level to which 
they have drifted and getting them on the lead of internists 

Dr Meakins said that he had been \er\ much impressed for quite a few rears with the 
fact that the morning sessions, while lhc\ arc supposed to be clinical, seldom proaidc 
patients There have been lantern slides and x-rajs At Ins dime that morning he had 
been the only one who had presented patients The other patients were there, but were not 
used, thej W'ere left in the background and the speakers talked from slides, etc The 
previous morning he had been at a dermatological clinic, and it had been most illuminating 
because thej had something one can see If the patient is not going to be used, if it is not 
going to be a real clinical program, win should the members of the College be put to the 
bother and tiouble of going off to a distant hospital several miles awaj ’ Why should such 
presentations not be given at the headquarters’ 

Dr Means stated that he heartilv endorsed the stniiments of Di Meakins He thought 
it very necessary to get back to the presentation of patients 

Dr Pincoffs stated that he thought there are other features that could be developed that 
have been present at some of our meetings, one of which is the mornings at home for 
people in the laboratories He reftried especially to the Thorndike Laboratory in Boston, 
where this idea was well carried out It was also carried out by a number of men in Phila- 
delphia Manj men visiting those laboratories spoke highly of that feature 

Dr Meakins further pointed out that if the College is to have real clinics it cannot have 
them m a place that seats two hundred people, because they can’t see anj thing Real clinics 
must be conducted in smaller groups 

President Bradley, in discussing the date of the next meeting of the Board of Regents, 
suggested that it might be necessary to call a meeting during the summer or the very earlv 
autumn, in order to receive reports from the Committee on the College Headquarters, the 
American Board of Internal Medicine and the Committee on Future Policj for the De- 
velopment of Internal Medicine 
Adjournment 

Attest E R Lovelvxd, 

Exccttinc Stcutarv 
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